






W. F. Meggers prepares to measure one of the spectrograms on which these tables of spectral-line intensities are based.
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Preface

A second edition of the NBS Tables of Spectral-Line Intensities (Part I, Arranged by Elements
and Part II, Arranged by Wavelengths) has been prepared. New classifications have been provided

for 8500 previously unclassified lines, improved wavelengths are given for about 9000 lines and some
revision of the intensity scale has been made. (Supersedes NBS Monograph 32, Parts I and II and its

Supplement.)

Key words: Classification of spectral lines; intensities of spectral lines; spectral-line intensities; tables

of spectral-line intensities; wavelengths of spectral lines.

This new edition of the NBS Tables of Spectral-Line Intensities incorporates three improve-

ments on the original edition of 1961. In the original edition only about 25 000 of the 39 000 lines in

the tables had been classified. In the ensuing thirteen years, about 8500 more lines (chiefly rare-

earths) have been classified and the new classifications are here incorporated.

Furthermore in the course of spectroscopic research during that period, many spectra have

been remeasured. About 9000 improved wavelength values have been adopted here. Many of the

new values are accurate to somewhat better than two decimal places but in most cases there

remains some uncertainty in the third place. We have therefore printed only two decimal places in

this edition.

The third improvement to be found in this edition is in the intensity scale. Three changes have

been made. The calibration of the region below 2450 A, which was published by Corliss [1967], has

been incorporated in the new edition. Secondly, a slight error in the original reduction of the

intensity data from the overlapping regions of the plates has been corrected. In the original reduc-

tion the duplicate observations in the overlapping regions were simply averaged. This was a

theoretically correct procedure since the observations had already been normalized to the intensity

scale of the copper matrix. However, it was observed that this normalization did not produce

identical scales on each plate. A more practical procedure would have been to have adjusted each

plate to a common scale determined by the mean intensity level of all the plates. This was pointed

out by J. L. Tech [1971] who has now applied this correction to all of the complex spectra in the

tables. The elements with less than 100 lines (simple spectra) remain uncorrected for this relatively

minor error because there are not enough lines in the overlapping regions to determine correction

factors.

Finally, the whole scale of relative intensity numbers has been multiplied by ten to eliminate

numbers less than unity. The intensity numbers now range from 1 to 90 000.

For the convenience of the user, the tables are presented in two separate parts, in the same

way as the original edition. Part I is arranged by element in alphabetic order of chemical name.

In Part II all observed lines are consolidated in a single table arranged in order of increasing

wavelength and in a supplementary table of selected strong lines.

The values of ionization potentials for many of the elements are taken from the compilations

of C. E. Moore but those for the lanthanides, actinides and Hf are taken from the compilation of

W. C. Martin, Lucy Hagan, Joseph Reader and Jack Sugar (J. Phys. Chem. Ref. Data, Vol. 3,

No. 3, 1974). The values of atomic weights are taken from the 1969 Report of the International Com-
mission on Atomic Weights.
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Tables of Spectral-Line Intensities— Part II

Arranged by Wavelengths

The relative intensities, or radiant powers, of 39 000 spectral lines with wavelengths between

2000 and 9000 Angstroms have been determined on a uniform energy scale for seventy chemical

elements. This was done by mixing 0.1 atomic percent of each element in powdered copper, press-

ing the powder-mixture to form solid electrodes which were burned in a 10 ampere, 220 volt direct-

current arc, and photographing the spectra with a stigmatic concave grating while a step sector

was rotating in front of the sUt. The sectored spectrograms facilitated the estimation of intensities

of all element lines relative to copper lines which were then calibrated on an energy scale provided

by standardized lamps, and all estimated line intensities were finally adjusted to fit this cahbration.

Comparisons with other intensity measurements in individual spectra indicate that the National

Bureau of Standards spectral-hne intensities may have average errors of 20 percent, but first of

cdl they provide uniform quantitative values for the seventy chemical elements commonly deter-

mined by spectrochemists. These data are presented by element in part I, and all 39 000 observed

lines are given in order of wavelength in part II.

Key words: Classification of spectral lines; intensities of spectral lines; spectral-line intensities; tables

of spectral-line intensities; wavelengths of spectral lines.

1. Introduction

Spectrochemistry was born a century ago when
Kirchhoff and Bunsen [1]' definitely demonstrated
that chemical elements were uniquely identified by
spectral radiations, or lines as seen in a spectroscope

provided with a sht. This led immediately to the

identification of many chemical elements in the sun
and to the discovery of several new elements, but

no quantitative chemical analyses were made until

much later.

In 1874, Lockyer [2] stated that "while the qualita-

tive spectrum analysis depends upon the positions of

the lines, the quantitative analysis depends not upon
their position but upon their length, brightness, thick-

ness, and number as compared with the number
visible in the spectrum of a pure vapor". Thus, posi-

tion (or wavelength) and brightness (or intensity) are

recognized as being the two most important proper-

ties of spectral lines; wavelengths identify chemical
elements and intensities indicate the concentrations
of identified elements in mixtures or chemical
compounds.
During the past century there has been spectacular

improvement in the accuracy of spectral wavelength
determinations; the early ones were limited to 3 or

4 figures, the later use of diffraction gratings and
wavelength standards permitted the specification

of 5 or 6 figures. Since 1900 the application of inter-

ferometers and better gratings has refined many
wavelengths to 7 figures, and recently some 8-figure

values of wavelength standards have been provided.

' Figures in brackets indicate the literature references on page xiv.

Unfortunately during this past century very little

progress has been made in assigning uniform quanti-

tative intensity values to spectral radiations. The
great bulk of spectral observations have been made
photographically because photographic emulsions

provide detailed, permanent records of spectra not

only in the visible but also in the invisible ultraviolet

and infrared regions. But even if the light source is

reproducible and standardized it is not easy to

evaluate the spectral efficiencies of spectrographs

and photographic emulsions so the usual procedure

has been to make subjective visual estimates of

relative intensities of spectral lines on an arbitrary

scale based on the relative blackness and/or width of

spectral-line images appearing on a developed photo-

graphic plate. Consequently, in thousands of indi-

vidual papers and in numerous comprehensive
compilations of spectral data we find only qualitative

data on intensities which may have some meaning
for adjacent lines in a given spectrum but none at

all when comparing widely spaced lines, or fines of

different spectra of the same element or of different

chemical elements.

In the beginning, most intensity data were reported

on an arbitrary scale of 10 steps, weak lines being

assigned an intensity of 1, and the strongest Une
intensity 10. Even as late as 1945 extensive new
spectral tables prepared by Gatterer and Junkes [3]

displayed estimated intensities on this limited 1 to

10 scale. Since 1910 some spectroscopists have
arbitrarily expanded this arbitrarily compressed
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scale. For example, in the very extensive spectral

tables published by Exner and Haschek [4] the

estimated intensities range from 1 to 1000. In wave-
length tables compiled by Twyman and Smith [5]

the maximum intensity is 20. in the compilation of

Kayser and Ritschl [6] estimated intensities rise to

4000, and in the well-known M.I.T. Wavelength
Tables [7] they soar to 9000. The most recent com-
pilation of Tables of Spectrum Lines by Zaidel,

Prokofev, and Raiskii [8] quotes data from the

M.I.T. Tables and more modern sources but adds
nothing new on spectral line intensities.

In or about the year 1925, microdensitometers

were developed for the purpose of quantitative

measurement of relative intensities among related

lines in multiplets to test the sum rules derived from
the quantum theory of spectral structure, but no
general applications were made. Since then thou-

sands of spectrochemists have applied micro-

densitometers to quantitative chemical analyses by
calibrating intensity ratios of analysis- and internal-

standard lines but such measurements have con-

tributed nothing to the basic data on spectral line

intensities. Likewise, with few exceptions, the

modern substitution of electronic photodetectors for

photographic emulsions has added nothing to our
knowledge of true hne intensities over long ranges

of different spectra of many chemical elements.

How may one hope to obtain, with a reasonable

amount of labor, quantitative intensity data on the

same scale for thousands of spectral lines represent-

ing practically all of the metallic elements? A hint

was given in 1874 by Lockyer [2] who observed that

"the lines of any constituent of a mechanical mixture

disappeared from the spectrum as its percentage
was reduced." Acting on this suggestion. Hartley [9],

in 1884. began to study the spark spectra of metals

in solutions with concentrations of 1 percent, 0.1

percent, 0.01 percent, and 0.001 percent, and pro-

posed a method of quantitative spectrochemical

analysis based on the lines that could be detected

at each dilution. Similar studies were later made by
Pollok and Leonard [10], by de Gramont [11], and
by Lowe [12], all showing that with progressive

dilution of an element its spectral lines weakened
and vanished until only the most sensitive line re-

mained to reveal its presence. In all these works the

principle of quantitative spectrochemistry appeared

to rest on the number of lines detectable rather than

on their individual intensities. Casual observation

must have shown lines of equal strength in spectra

of solutions differing 1000 fold in concentration but

no one mentioned it. It is difficult to understand why
these early studies of residual spectra in quantitively

prepared mixtures or solutions did not suggest

a method for obtaining physical intensities, but

it is a fact that before our work had begun no one had
attempted to express spectral line intensities as

directly proportional to the number of radiating

atoms or concentration of the element. The present
monograph reports such an attempt [13].

Our method of deriving line intensities from arc

spectra of elements diluted in copper was recently

adopted by Allen [14, 15] to obtain oscillator

strengths of some radiations from 3200 to 5400 A
representing nine elements.

At various times since 1932 we have photographed
the arc spectra of 70 chemical elements diluted in

silver or in copper, and determined the line intensi-

ties of the diluted elements relative to selected lines

of the matrix. An energy calibration of the latter

finally led to physical intensities of 39,000 spectral

lines representing 70 elements, all on the same
energy scale. These experiments and results are

based on the following propositions, regarded as

fundamental for the quantitative description of

residual spectra of diluted elements excited in

ordinary d — c arcs.

1. The limiting detectability of any line is de-

fined as the atomic concentration that ensures posi-

tive detection of the line. This limit is determined
mainly by unavoidable background on a fully ex-

posed spectrogram. The spectrum of an arc burning
in air consists of discrete lines due to atoms, and of

more or less extensive band systems from transient

compounds (usually monoxides), all superposed on a

continuous background arising from thermal radia-

tion of incandescent oxides, from transitions in the

continuum, and possibly from scattered light. This

background sets a limit to the exposure for faint

hues that may be given by any actual spectrograph.

If this were not true, the exposure could be in-

creased indefinitely to compensate for unlimited

reduction in concentration, and detectability would
always be infinite. Faint lines are not recorded by
underexposure, and they cannot be recognized on a

very dense background produced by overexposure.

In order to guarantee positive recognition and un-

ambiguous chemical identification a spectral line

should be sufficiently well defined to permit accurate

wavelength measurement. Experience shows that

the minimum photographic density that meets this

requirement is of the order of 0.05 above that of the

background.

2. The limiting detectability ofany element in an
arc depends on the matrix in which the elementfinds
itself. There is no doubt that in the conventional arc

relative volatilities of the chemical elements as well

as relative ionization potentials affect the relative

strengths of their mixed spectra. In general, the

elements with high-vapor pressure and/or low-

ionization potential will be favored in spectral

excitation, but elements with either high or low
volatility may be underestimated if not uniformly
present during the exposure, and easily ionized

elements may appear less sensitive because of more
complete ionization. In this connection it must be
noted that large differences in apparent detectabil-

ity are possible if concentrations are expressed in

relative weights instead of numbers of atoms. Thus,
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0.01 atomic percent of boron in uranium is equal to

< 0.0005 weight percent since the uranium atom is

22 times heavier than the boron atom.

3. The primary substance (matrix) has no impor-

tant effect on the relative intensities of lines due to a

secondary substance. It is conceded that the relative

intensities of analogous spectra of different ele-

ments, and of successive spectra of the same
element, may vary with the composition of the

samples and/or with the type, or portion, of light

source from which radiation is taken, but there is

no evidence that the relative intensities of lines in

any particular spectrum of a given element are

thereby greatly changed. It may be expected, there-

fore, that the relative intensities of lines observed

in one metal arc will remain valid in any other metal

arc, provided the arcs are at approximately the same
temperature. The absolute intensities and the

relative strengths of successive spectra may be

altered by excitation conditions. For example, silicon

may be more sensitive in carbon than in calcium,

and it is well known that when easily ionized alkalies

are present in sufficient quantity to influence dis-

charge conditions they reduce the intensity of other

spectra, especially those characteristic of ionized

atoms.

4. The order of lines arranged according to de-

creasing detectability in progressive dilution is the

same as the order of decreasing intensity in the spec-

trum of the pure element. In other words, emission

line intensities in residual arc spectra (barring self-

absorption) are proportional to the number of radiat-

ing atoms; and relative intensities may therefore be

derived from concentrations at which different lines

show the same intensity or limiting detectability.

Arc spectra usually exhibit a variety of lines,

sharp or narrow ones, diffuse or wide ones (including

band heads), strong ones accompanied by photo-

graphic spreading of developed images, others wide
on account of hyperfine structure, and some partially

reversed. All of these types, except the last, appear
in residual arc spectra at low concentrations, and
it may be questioned if it is possible to place them on
a uniform intensity scale. It may be assumed that if

total blackening integrated over the width of the line

when recorded at a moderate level of density be con-

sidered in estimating relative intensities these will

be on a uniform scale within the limits of precision

in making such estimates on lines of different types.

5. The order of spectral lines arranged according
to decreasing intensity is the same when the inten-

sities are decreased by rotating stepped sectors as

when the intensity reduction is produced by succes-

sive dilution of the element in a matrix. This was
recognized by hi'me [12] who published an atlas of

spark spectra of 44 elements diluted from 1 percent

to 0.001 percent and later obtained practically the

same results by observing spectra with stepped ex-

posure times [16]. In our experiments the labor of

preparing samples of 70 elements in four or more
dilutions was greatly reduced by adopting only one
dilution (0.1 atomic percent) and then producing
further reductions of spectral-line intensities by
means of rotating step sectors.

6. Limiting detectability (as defined in 1.) may
be adopted as a physical scale of intensities. Such
intensities may be fixed as follows: In a fuUy ex-

posed spectrogram of copper containing 0.1 atomic
percent of another element any faint but unmistaka-
ble line at a given wavelength is assigned unit

intensity. Any similar line appearing with unit

intensity in a spectrogram when the energy, or

concentration, is reduced to Vs is said to be 5 times
as strong. Thus, all lines can be assigned relative

intensities proportional to their limiting detecta-

bilities by determining either the energy reduction
or the concentration reduction at which the stronger

lines finally show unit intensity. The atomic percent
concentration at which any line will show unit

intensity then results from dividing 0.1 by its

required energy or concentration reduction. For
example, a line of intensity 10 should show plainly

at 0.01 atomic percent, while one of intensity 1000
should be easily seen at 0.0001 atomic percent (one

in a million). Assuming the ratio concentration/

intensity to be constant, the maximum intensity at

100 percent is easily obtained. Thus, a line of

intensity 1000 at 0.1 atomic percent will have an
intensity value of 1000x 100/0.1=1,000,000 at

100 percent. This indicates a much larger range of

spectral intensities than mentioned heretofore, but
it is not unrealistic.

2. Experiments

Whereas all earlier experiments on residual

spectra of diluted elements involved spark excita-

tion of solutions or fused salts, we decided to employ
d-c arc excitation for the following reasons. It

has been shown [17] that the first ionization poten-

tials of some seventy metallic elements range from
4 to 11 V and the strongest spectral lines of most of

these elements have wavelengths between 2000 and

9000 A, which is the spectral region covered by the

present investigations. Furthermore, it is known [18]

that the second ionization potential of these ele-

ments ranges from 10 to 75 V and that the strongest

lines of singly ionized atoms generally have shorter

wavelengths than those of neutral atoms, nearly

half of them being shorter than 2000 A so that they

can be detected only in vacuum spectrographs.
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Because low-voltage arcs have less ionizing action

than high-voltage sparks more atoms will remain in

the neutral state and, in general, therefore, arc

spectra will exhibit stronger lines and higher sensi-

tivity than spark spectra.

The use of arc spectra in these experiments
threatened to introduce errors on account of self-

absorption of radiated energy in the arc aura or

envelope which consists largely of unexcited neutral

vapor atoms. In all spectra of arcs between metal

electrodes this is the cause of conspicuous self-

reversal of all lines involving the atom's ground
state. However, this is a function of vapor density

surrounding the arc and if this is reduced to 0.001,

self-reversal is usually negligible (see fig. 2). This

is our reason for making these experiments with

individual elements diluted in copper in the ratio

1 to 1000. When ground-state lines of extraordinary

intensity were suspected of some self-absorption,

intensity ratios were checked or corrected by ex-

mining our earlier spectrograms made with this

element diluted to 0.0002 atomic percent in silver.

2.1. Dilution in Silver

Our preliminary experiments, begun in 1932,

can be described briefly as follows: solutions of

known strength of the elements under investiga-

tion were prepared and proper amounts added to

pure silver oxide, which was then reduced to metal

by heating to make samples containing 8 definite

atomic ratios extending from 0.05 to 0.0002 atomic

percent of the element added to silver, with a factor

of about 2 between 7 successive dilutions. In order

to save time and labor, each series of silver samples
incorporated 3 to 6 chemical elements, in addition

to zinc which supplied internal standards. These
samples were burned on pure copper electrodes

of a 220 volt d-c arc with 10 amperes. An image
of the arc was projected onto the slit of a stig-

matic concave grating spectrograph by means of a

fused-quartz lens. Each series of excited samples
was exposed on successive segments of the slit,

and was photographed in four spectral regions

ranging from 2000 to 9000 A (see fig. 1). A com-
parator was employed to measure wavelengths
(relative to silver and copper lines) for the identi-

fication of the added elements, and relative inten-

sities of all lines belonging to residual spectra of

diluted substances were estimated and related to

concentration. These results were not satisfactory

for the following reasons: The use of silver as a
matrix and of copper for arc electrodes precluded
the possibility of getting any data for these two ele-

ments or for any lines masked by silver and copper
lines. Also the inclusion of 3 or more elements
in each series of samples resulted in the blending
of many lines, especially in complex spectra, so

that it was not possible to assign proper intensities

in these cases. Furthermore, the method of sample
preparation and observing appeared to be unsuited
to very volatile elements, or compounds, because
no residual spectra could be recorded for them even
at concentrations of 0.1 atomic percent.

2.2. Dilution in Copper
In 1941 these preliminary experiments were

abandoned in favor of a modified procedure which
led to satisfactory results. The chief changes in

procedure came with the availability and use of

pure metal powders, and a hydraulic press to form
solid electrodes of mixed powders. Instead of re-

ducing spectral line intensities to the limit of

detectability by successive dilutions of the element
in different samples only one dilution (0.1 atomic
percent) was prepared and line intensities were
reduced by observing through rotating step sectors.

The successful procedure may be outlined as fol-

lows: An element under investigation was mixed
with pure copper powder in the atomic ratio of 1

to 1000. These mixtures were pressed into solid

electrodes, and burned in a 220-V. 10-A d-c arc

which was imaged entirely on the collimator of a

stigmatic grating spectrograph by a lens at the slit.

A rotating step sector in front of the slit reduced the

spectral intensities to one-fifth in each of four

steps (see fig. 2). Spectral intensities of the element
added to copper were estimated relative to those

of selected copper lines, and this was done sepa-

rately for each of 70 elements throughout the range

of spectrum from 2000 to 9000 A. The true inten-

sities of the selected copper lines above 3300 A
that served as internal standards were then meas-

sured, by photographic photometry, relative to the

known energy distribution in the spectrum of an
incandescent tungsten-strip filament at a certain

Figure 1. Arc spectra of elements {V, Nb, Ta) diluted progressively in silver, and burned on copper electrodes.

Spectral range 3880 to 4320 A.
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FlGCTRE 3. Energy calibration of copper lines.

Above, arc spectrum of copper through rotating step sector. Spectral range 3400 to 3850 A. Below, standard-lamp spectrum at 50 A intervals through same step sector.
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temperature (see fig. 3). Between 2000 and 3300
A a calibrated hydrogen lamp was used to determine
the relative intensities of copper lines. Finally

the apparent intensities of 39 000 spectral lines of

70 elements, relative to copper, were adjusted to fit

the copper calibrations. These experiments thus

provide empirically determined lists of the prin-

cipal lines of aU elements actually detectable under
average conditions in arc spectra when their con-

centrations are 0.1 atomic percent, and the indi-

vidual lines bear intensity numbers approximately
proportional to their detectability or their relative

energy. That these intensity numbers really repre-

sent physical intensities was proved by comparing
them with earlier, accurately measured relative

intensities of lines in multiplets and with published

relative /-values or oscillator strengths of lines in

different multiplets extending over a wide range of

spectrum.
In order to provide intensity data for spectral

lines that are partially or whoUy obscured by copper
lines a sectored spectrogram of the pure element
excited with self-electrodes, or of a metallic com-
pound or salt excited in a carbon arc, was photo-

graphed on every plate so that any lines blended
with copper could be interpolated with proper
estimates of their relative intensities. Comparison
of relative intensities in copper and in carbon
matrices also supplied new information on succes-

sive spectra. I and II, especially of rare-earth

spectra. Similar data for copper itself were obtained
by using pressed electrodes of pure silver powder
to which 0.1 atomic percent of copper was added,
plus the same quantities of gold and zinc to serve

as internal standards.

Further details of experimental materials, ap-

paratus, and procedure are given in the following

paragraphs.

2.3. Arc Electrodes

For this investigation materials of high purity

were acquired, preferably in the form of metal

powders, although some elements, not available in

pure powdered metal form, were obtained as oxides.

In every case the proper amount was added to

powdered copper to produce a mixture in which
there was one atom of the added element to each
1000 atoms of copper. These mixtures were homog-
enized by mechanical shaking and then com-

pressed into solid cyHndrical pellets in an hydraulic

press at 5000 psi. The pellets were V4 in in di-

ameter, V4 in in length, and weighed about 1.5 g.

Two of a kind were mounted in massive water-

cooled clamps in an arc stand and a direct current

of 10 A passed between them from a 220-V line

with ballast resistance. A 3-mm gap was main-

tained between the electrodes during the exposures

which varied in duration from 1 s to 5 min depend-
ing on spectrographic efficiency and sensitivity of

photographic plates in different spectral regions.

The arc was imaged on the collimator of a con-

cave grating spectrograph by means of a quartz

lens immediately in front of the slit to obtain uni-

form illumination along its length and collect fight

from aU parts of the arc. Rotating step sectors

were operated immediately in front of the collect-

ing lens, one with 5 to 1 ratio was used for aU fine-

intensity spectrograms, but a 2 to 1 step was used
for the energy cafibration of copper fines.

2.4. Spectrograph

The dispersing apparatus was a 6-in grating with

15 000 fines per inch, and 22 ft radius of curvature

in a Wadsworth-type mounting to give stigmatic

images on photographic plates. All observations
were made in the first-order spectrum in which the

reciprocal dispersion was 5A/mm, and the practical

resolving power about 50,000 with a sfit width of

30 fi.

2.5. Photographic Plates

In order to determine, relative to copper, the

intensities of all fines of 70 chemical elements
diluted 1000 fold it was necessary to make many
hundreds of spectrograms, and to employ 4 varieties

of photographic plates to cover the wavelength
range 2000 to 9000 A. The spectral range 2000 to

3000 A was recorded on Eastman^ 103-0 Ultra-
o

violet Sensitive plates, 2600 to 4900 A on Eastman
33 plates, 4600 to^6900 A on Eastman II-F plates, and
6600 to 9000 A on Eastman I-N plates. Each
plate was developed for 4 min in a rocking tray

containing D-19 developer at 70 °F.

The exposure times in each spectral range were
chosen by trial to obtain a suitable continuous back-

ground in the first step of the rotating step sector.

Because of variations in spectral sensitivity of photo-

graphic materials and in spectrographic efficiency

two exposures of the contaminated-copper arcs

were usually made on each plate, with exposure
durations in the ratio 2 to 1, and the sectored com-
parison spectrum of the contaminant was placed

between them. Measurements were usually con-

fined to the exposures which showed the optimum
background in the first step of the rotating sector.

2.6. Energy Calibration of Copper Lines

In order to determine the factors necessary to

convert the estimates of apparent intensities of the

fines of 70 elements relative to copper into true

relative intensities, it was necessary to determine
the true relative intensities of selected reference

fines in the spectrum of copper. The energy cafi-

bration of copper fines was performed as foUows:

2 Certain commercial products and instruments are identified in this paper in order
to specify adequately the experimental procedure. In no case dues such identification

imply recommendation or endorsement by the National Bureau of Standards, nor
does it imply that the products ur equipment identified are necessarily the best available
for the purpose.
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A G.E. tungsten ribbon filament lamp (type

F339-85, 30 A, 6V) equipped with a fused quartz

window served as the reference standard of spectral

energy distribution in the wavelength range 3300

to 9000 A. The „
brightness temperature of the

filament at 6500 A was measured at two values of

filament current by Henry Shenker in the National

Bureau of Standards Pyrometry Laboratory. The
true temperature T of the filament was determined

from the brightness temperature by means of the

following equation obtained from Wien's law

- = — + — In^
1 1 B t>2

where C2= 1.438 cm-deg and A is the product of

the emissivity of tungsten (0.427) and the transmit-

tance of the quartz window (0.916) at 6500 A.

Table 1. Temperature oftungsten lamp

Current Brightness True
temperature temperature

A K K
38.00 2492 2787
40.00 2567 2881

The energy distribution from blackbodies

operated at these temperatures was taken from

tables prepared by Stair and Smith [19] in the

2300 to 3500 A range, by Skogland [20] in the 3200

to 7600 A range and by Lowan and Blanch [21]

in the 7200 to 10 000 A range. The data from these

tables were adjusted to a common basis and mul-

tiplied by the emissivity of tungsten and the trans-

mittance of fused quartz at intervals increasing

from 50 A in the ultraviolet to 200 A in the infra-

red. The emissivity of tungsten was taken from a

weighted mean curve of published values to which
reference is made by Stair and Smith [19]. The
transmittance of fused quartz was calculated from
data on its index of refraction pubUshed by Sosman
[22]. The final product, representing the relative

energy distribution of the radiation emerging from
the quartz window of the lamp, was plotted on a

convenient scale to permit interpolation to any

wavelength in the range 2300 to 10 000 A.

Spectrograms of the pure copper arc and of the

tungsten lamp were made under conditions identical

with those described above except that for these a 2

to 1 step sector with 8 steps was used for closer

calibration (fig. 3). Microphotometer measurements
of transmittance were made in each step of the

standard-lamp spectrum at intervals of 50 A and
a family of calibration curves of transmittance

versus log exposure (hereafter referred to as logy)
was drawn up for each plate. The exposure of the

standard-lamp y.s was read from the calibration curve

for each wavelength at a transmittance of 40 per-

cent (where the curve is Linear) and then divided

by the calculated intensity Is at that wavelength.

Is is the calculated intensity emitted by the standard-

lamp. A standardization curve of log Jslh versus

A. was plotted for each plate. Calibration curves

of transmittance versus log J were then drawn from
measurements on each of the selected copper lines

and the log exposure (log /cu) of each copper line

at a transmittance of 40 percent was read from each
curve. Log Jslh was then subtracted from the

average of numerous values of log ^cu to give log

/cu which is the log of the true relative intensity of

the copper hne. The values of log /cu from plates

in adjacent wavelength regions were adjusted to

a common basis by means of lines common to both
plates. The plot of log Jslh versus A is the relative

response function of the plate-spectrograph com-
bination and as such was itself useful in the infra-

red where the copper spectrum lacks lines suitable

for use as an intensity reference.

From 2 to 24 determinations were made on each of

202 lines of Cu I between 2800 and 8100 A with

an average of about 9 determinations per line.

The values of /cu obtained by this procedure below
3300 A were systematically low because of the rapid

decline in intensity from the standard lamp in the

direction of short wavelengths. The intensity from
the lamp at 5500 A is about 40 times the intensity

at 3300 A and about 300 times the intensity at 2800
A. This fact introduces possible errors from scat-

tered Ught of the intense visible radiation which
tends to raise and consequently depress Iqm-

The spectrum of copper is composed of sharp
lines and diffuse lines. Since the microphotometer
measurements were made at the peaks of the lines

rather than integrated over their widths, the meas-
ured intensities of the two groups of lines are on
different relative scales, the scale of the diffuse

lines being smaller than that of the sharp lines.

The reference lines selected for calibration of the

estimates of apparent intensity are all sharp lines.

The random error of the photometric procedure,

including microphotometer error and irregularities

of response of the 'W" plates was determined
from 92 measurements of apparent relative inten-

sities in spectra of the standard lamp on two plates.

The standard deviation of individual measurements
from the mean was found to be about 1.5 percent.

It is probable, therefore, that the uncertainties

in these intensity measurements of the copper

lines lie entirely in the systematic errors discussed

above and in the random fluctuations of the arc

under study.

Since the ribbon filament lamp was too faint

in the region from 2000 to 3300 A to serve as a

standard, recourse was taken to a Hanovia hydrogen
arc lamp. Output from this lamp was compared
by R. Stair in the Radiometry Section of the Bureau
with a standard tungsten-in-quartz lamp and a
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standard mercury arc in the region from 2500 to

3800 A; this provided an independent overlapping
calibration which carried us down to 2500 A.

The intensity numbers below 2500 A become less

accurate as the short wavelength hmit is ap-

proached. Lacking any reliable energy calibration

for shorter waves, the intensity estimates from 2500
to 2000 A were necessarily adjusted by judicious

extrapolation, guided by the declining densities

of background in the spectrograms, caused by the
increasing absorption in the apparatus and in the

air at shorter wavelengths.

3. Results

Because these relative intensities of 39,000
lines of 70 elements are based on empirical de-

tectability they will be generally applicable to spec-
trochemical analysis provided that proper correc-

tions are made on account of different excitation in

different matrices. Chemical elements differ in

volatility, electron emission, spectral excitation,

and spectral background, and consequently their

spectral detectability in different mixtures or mat-
rices depends on certain controlling factors. One
of the important factors is the atomic ionization

potential which ranges from 3.9 V for Cs to 11.3 V
for C, and for the investigated 70 elements has an
average value of 7.3 V. By mixing these 70 elements
with copper, which has an ionization potential

of 7.7 F, we obtained excitation conditions very
near the average for all. To convert our intensity

numbers from copper to any other matrix would
require the empirical determination of the proper
conversion factor for each element.

It should be pointed out that sensitivity of

detection in spectrochemical analysis is commonly
given in percent by weight. In order to find the

weight percent from the atomic percent given in the

tables the following simple relation applies,

„ C(i Ax

where Cw is the concentration in percent by weight.

Ca is the atomic percent (0.1 in this case), Acu is

the atomic weight of copper, and Ax is the atomic
weight of the elementX

Although our original intention was to determine
the relative strengths of many spectral lines from
different chemical elements for purposes of quanti-

tative spectrochemical analysis we believe that the

results may also interest theoretical spectrosco-

pists and astrophysicists. For instance, if our inten-

sity numbers, based on concentration detectability

and relative energy calibration, actually express
relative energies then all may be converted to oscil-

lator strengths, or to relative gf-values, or even to

absolute /-values, if the proper conversion factors

can be found.

Because of the low concentration of each element
in the copper arc from which the spectra were
observed, the lines were extraordinarily free from

self absorption. This fact suggests that these
emission intensities could be converted into relative

g^-values, provided that a valid excitation tempera-
ture can be assigned to the copper arc.

The temperature of the copper arc can be de-

termined by comparing the observed relative

intensities of the lines of an element with the

relative gf-values of those hnes [23], provided that

the arc can be shown to be in local thermodynamic
equilibrium for the energy states under consider-

ation. A preliminary investigation of this sort

has been carried out by using relative gf-values

determined by R. B. King and his coworkers for

Ti I [24], Ti II [25], V I [26], Cr i [27], Fe I [28],

[29] and Ni I [30] in the region above 3000 A. Figure

4 is a typical example of the correlation of inten-

sities and gf-values indicating the temperature of

the copper arc. The comparison shows that our
copper arc is sufficiently in equilibrium to yield

a temperature which may be useful in calculating

approximate gf-values of some utility from our
intensity numbers. A preliminary value of 5000
K±300 K has been obtained as the average tem-
perature of the 10 A, 220 V, copper arc.

T

20 2 5 30 3.5 40 4 5 50

Upper e p in Vol ts

Figure 4. Plot of log intensity oijergf versus upper excitation

potential of Ti I lifies.

The temperature of the arc is derived fmm the slope of the iine which best fits the points.
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Because our intensity data represent single

(some times two) personal subjective estimates of

photographic densities in sectored spectrograms

there is no possibihty of deriving statistically any

probable errors or standard deviations for indi-

j;
vidual values. However, an estimate of the accuracy

or rehabihty of our data may be obtained by compar-

ing them with quantitative results pubHshed by

other investigators. For example, figure 4 shows
the ratios of our intensities to the relative /-values

(or intensities) reported by King and King [24]

who measured the total absorptions of Ti I lines

in furnace absorption spectra; they stated [28]

that "The average deviations of the individual

intensity measures from the mean values vary

from 4 to 15 percent for different lines" measured
between 4 and 16 times on different plates. Each
little circle plotted in figure 4 represents a Ti I

multiplet of 1 to 12 lines. The average of 59 devia-

tions from the mean of all is 25 percent.

A second indication of the reliability of our inten-

sities is obtained by comparing our values with the

relative intensities of hues in multiplets of five

elements (Cr, Fe, Mn, Ti, V) measured with photo-

graphic densitometry by Frerichs [31] to test the

sum rules. Such a comparison in 21 different

multiplets indicates deviations ranging from 5

to 22 percent, with an overall average of 14 percent.

A third estimate of the errors in our data results

from their comparison with photoelectric intensity

measurements in the iron arc by Crosswhite [32],

who claims an accuracy of the order of 1 percent.

The average difference between intensities of 330

iron hnes (3175 to 5658 A) common to these two

sets of observations is ± 27 percent, but some of this

difference may be due to temperature if this is not

the same in both arcs.

Other comparisons could be made but the above

three are different and typical; they suggest that

the average error of our spectral-line intensities

within a spectrum of each element is probably

between 15 and 25 percent. The uniformity of the

intensity scale between the spectra of the various

elements is more difficult to assess. Considerable

care was taken to obtain spectrograms under com-
parable conditions for all of the elements; however,

differences in volatilities of the elements or their

oxides, and differences in ease of excitation may
possibly result in shifts of intensity scales between
elements. An inspection of the intensities of the

strongest lines of the elements indicates that the

values are generally in the same order as sensi-

tivity of detection of the elements where these

are known. Although no high precision was expected
in our mass-production of intensities it is empha-
sized that reasonably uniform, quantitative values

are now available for 39 000 lines emitted by 70

chemical elements.

The tables of spectral-line intensities resulting

from this investigation are presented in two parts.

In part I the data are arranged by element in alpha-

betical order of chemical name. The heading of

each table by element states the atomic symbol,

atomic number, atomic weight, ratio of atomic

weight to that of copper, the electron configuration

and term symbol of the normal state of each
spectrum and the corresponding ionization potential

expressed in cm"^ Following the heading is a

selected list of references. Under Wavelengths
are listed all of the sources from which the wave-
lengths used in the table were compiled. Under
Classification or Spectrum Assignments are listed

the sources from which the assignment of spectrum
and energy levels were obtained. A few spectra

showed bands of metallic oxides. References to

data about these bands are given under Molecular
Spectra.

Following the references there is abstracted from
the main table a list of the strong lines arranged in

order of decreasing intensity. These lists of the

strong lines generally contain 2 percent or more of

the lines in the main table.

Electron configurations and spectral term desig-

nations of quantum numbers are of unusual interest

in the production of the strongest spectral lines, or

raies ultimes. According to well-known rules govern-

ing the relative intensities of lines in multiplets,

the strongest line arises from transitions between
levels having the largest J and L values when
AJ— AL—l. A rule relating to raies ultimes was
expressed [33] a quarter of a century ago as follows:

"A raie ultime in any spectrum originates with a

simple interchange of a single electron between
s and p states, usually preferring configurations

in which only one electron occurs in such states."

The above simple rules for the strongest lines

appear to be valid for all spectra.

Then comes the main table, listing in order of

wavelength, for every line of an element which ap-

pears on our plates, the intensity, character, wave-
length, spectrum, and energy levels. The caH-

brated intensity numbers in the first column
represent the relative radiant power emitted by our

arc at each wavelength. Lines which differ in pro-

file from a normal sharp symmetrical shape are

described in the second column, with the notation

suggested in the Transactions of the Joint Com-
mission for Spectroscopy [34] as follows:

b- band head.

c — complex.

d- unresolved double line.

h- hazy.

1- shaded longward.

s — shaded shortward.

w — wide.

The wavelengths in column 3 are taken from the

places noted in the list of references and are given
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to the nearest 0.01 A. They are all normal air

wavelengths, even those below 2000 A. Column
4 gives the spectrum, I, II, or III (respectively

from neutral, singly ionized and doubly ionized

atoms) in which the line occurs or the molecule

from which a band head originates and column
5 the numerical values, rounded off to the nearest

wavenumber, of the levels between which the transi-

tion occurs. These data are taken from the Classi-

fication reference.

The wavelength of a doubly classified line appears

before the first pair of energy levels and the second

pair follows immediately. In these tables all energy

levels are given in vacuum wavenumber units.

cm~^ for which the name kayser (K) has been
proposed [35]. For all spectral lines explained as

transitions between energy levels this serves as

a mutual check since the wavelengths in normal

air, when converted to vacuum wavenumbers by

a conversion table [36], will coincide within one

unit with the difference between the two energy

levels. Furthermore these numbers serve as an

index to the term designation in "Atomic Energy
Levels'' [37] where electron configurations, quantum
numbers, and magnetic splitting factors are given.

A comparison of the excitation energies of any two
classified lines may be made by directly comparing
their energy levels in cm~*. This direct and simple

procedure avoids the labor of converting all energy

levels from cm"' to electron volts by means of the

relation one eV = 8065 cm~'.

In part II the intensity data are arranged in two
tables in order of increasing wavelengths. In table 1

the strong lines of each element which were ab-

stracted from the main tables in part I are here
jj

arranged in order of wavelength. Following this is
!|

table 2 in which the individual main tables of part
f|

I have been consolidated into a single table arranged
ji^

by wavelength. This table contains about 39 000 i

lines of 70 elements. The intensities in the table are
'

on a scale of relative radiant power and the scale
f

is the same from element to element. Following

the intensity numbers are given the wavelength,
the element symbol, and the spectrum. The intensity 1

of a double line appears before the first wavelength
and the second wavelength follows immediately.

|

This investigation has extended over a period of

28 years, and represents a very considerable amount
of intermittent labor contributed mainly by a

relatively small number of individuals. The program
was initiated by Meggers and Scribner; the latter

prepared diluted-element mixtures, electrodes and
spectrograms, while the former identified wave-
lengths, supplied many line classifications, and esti-

mated relative intensities of some fifty thousand
lines. In the production of the mixtures and the

copper electrodes and spectrograms valuable as-

sistance was given by Harriet E. Brown. Corliss

contributed the copper calibration, the conversion

of apparent intensities to relative radiant powers,
and prepared the final tables. Mrs. Ruth Peterson
carefully prepared and checked all the data on
IBM cards so that it could be printed automatically.

Valuable advice and assistance on the IBM machine
operations was given by William Bozman. To all

our able and reliable assistants the authors extend

their sincere appreciation and thanks for cheerful

and conscientious cooperation.
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Table 1. The strong lines in order of wavelength

Intensity

and
Character

Wavelength
•

;iin A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

55000 1936.96 As I 16000 2043.77 Ge I 2700 2100.84 Mo II

48000 1953.89 Bi I 3800 2043.79 Cu II 1500 2104.29 Mo II
OAflAA 1^04'.'+ /

r a I 0/;AAA OA/1 C OA Os OlAQ AOZlUo.UZ Mo II

VUUU IQCQ AO r; tDl I 1 7C\C\f\
1 /UUU OA/1 C OQ MaIVIO

TT
11 Z /UU 91 AO 99Z lUV. ZZ rve

nrvAAAyuuuu IVOU. ^0 oe 1 7finn
/ oUU wS zuuu 91 AO AOz luy.'+z Nh IT

iX

20000 1961.36 Ge I 27000 2049.08 Re I 1700 2109.58 Mn I

32000 1970.23 Ge I 5500 2049.37 Pt I 4600 2110.26 Bi I

ZOUUU 1Q7A QA on 1
7QAA zU4y.4z Os OCAA Zl 10. 0 / Yb II

CAAA ly / 1 .y /
Ac TAs 1

1 OAAA OA/iA cnzU4y.o / JD A OAA4oUU O 1 1 TZ 1 1 7 . Vo \JS

loUUU n lyoo.Do Ion 1
OA^Q w IT

11 ZlUU 9 1 1 Q Q7Zl lo.o / w TT
11

14000 1987.62 Ge I 6200 2052.22 Ir I 6600 2119.79 Os
36000 1989.70 As I 19000 2055.52 Cr II 2400 2121.59 W II
1 1 AAA
1 lUUU 1 QOA A Qlyyu.'+o Ac TAs 1 OOUU 2U0O.09 Os

}

OOAA22UU 0 1 O/l 1 o2124. 12 Si
1 4 AAAIWUU iyy4. lo 1 e 1

OACO "70 us 1 TAA
1 /UU O 1 O-C O 12120.21 IN D IT

11

oUUU 100/1 7Q Ac TAs 1
C AAAouuu oa/:a2U0U.04 I-

ir
OAAAJUUU 2120. /4 YK

1 D TT
11

9700 1995.41 Mn I 14000 2061.49 Cr II 4500 2126.81 Ir II

42000 1998.24 Ge I 13000 2061.69 Os 4500 2127.94 Ir
1 Af\f\C\ IQQQ Q/i TMn 1

/I /I AAA 2U01. (U Bi 1 cnnloUU O 1 Q 1 1 QZlo 1 . lo Nb II
C C AA 1 AAA £,Cilyyy.oy Cu 11

1 AAAA OA^IO AA2062.00 Zn IT
11

o Ann3400 O 1 OiC 1 Ozloo. lo r
JA^;AA OAA 1 ACzUUl .4-0 Us 1

n C AA7500 OA/;c oi2065.21 Oe C OAA5300 O 1 O T 112167. 1

1

A.,Us

5800 2001.71 W II 8900 2065.42 Cr II 10000 2138.56 Zn J

26000 2002.02 Te I 2300 2065.57 W II 3400 2139.04 Re II
A /I AAA44000 OAAO OA2003.34 A TAs 1

TOAA7800 OA/CT OI2067.21 Os II
O OAA3200 O 1 0A £A2139.69 Sb

O C AAA OAAO CO Ke 1
1 CAA1500 OA^T CA2067.50 rt

}

1 1 AA
1 lUU O 1 /I A 10214U. lo 1 a TT

11

1 QAAAloUUU OAAO 702UUo. Id Us 1
A OAAA42UUU OAAO 0 02UOO.OO cuSb loUUU 01/10 Q 12142.01 1 e

18000 2003.85 Mn I 26000 2068.66 Ge I 1900 2144.23 Pt J

9000 2004.78 Os 4200 2070.67 Os II 19000 2144.38 Cd II
1 OAAA13000 OAAO AT/OOo.OT TV/ T TW 11 3400 OATI OI2071.21 W II

0 OAA3200 o^ A A oc2144.86 Sb
C C AA5500 OAAA 1 AzUOV. 19 A TAs 1

A OAA4200 2074.70 Ke 1 CAA1500 O 1 /I A OT2146.87 1 a IT
11

C 1 AA OAAA AO2uu9.yo w u OOAA22U0 OATC CA20/5.59 W TT
11

0 innO /UU O 1 /I O OO2140.22 T„
Ir

17000 2010.15 Os I 2400 2076.43 Ru J 2600 2149.14 P
4100 2010.23 W II 7200 2076.95 Os I 3500 2152.68 Ir II

9900 2010.65
¥ T
Ir 1 7200 OATO AA2078.09 Os O "7AA3700 o 1 c i: "7

2156.67 Re I

1 1000 OA 1 O AAzOl/.OO Au I 9700 2079.11 W TT
11 7900 2158.05 I

Ir
JO AAozOO OA 1 O "7 02012.78 U t ITHi 11 14000 OA*7A A"?2079.97 Os 3600 2166.77 re

4200 2013.32 As I 4800 2081.68 Mo II 4900 2167.94 Re I

4100 2014.23 W II 3700 2083.22 Ir 5800 2169.42 Ir II
1 AAAA19000 OA 1 C 11 \fl 11Mo 11

o/::AA2600 OAOO T7ZUoo.77 Ru 1 CAAloUU O 1 "7/1 A 721 /4.6/ Pt I

16000 O A 1 "7 O "7

2017.87 Ke 1 3700 OAOO AO2083.92 Ke
J

A C AA45U0 2175.24 T„
Ir

}29000 2018. 14 Os 1 3000 OAO A 1 O
2084. 12 re 8500 2175.81 5b

17000 2019.07 Ge I 3000 2084.59 Pt J 3400 2176.21 Re J

29000 2020.26 Os 10000 2085.59 Re I 1200 2182.71 Ta II
4 AAAA OAOA OA Mo 11

0/;AAOOUU OAOO 1 Cizuoo. ly W II ooU Ol QC 71Zloo. /

1

Yb n
10000 OA O 1 O

1

2021.21 t> T
Dl 1 17000 OAOO OO T

Ir
}

1 1 AA
1 100 O 1 AO OOziyo.oo Ta II

2600
or* 1 1 r>

2021.38 Au I 4200 OAOO AO2088.93 B 1 CAA1500 O 1 f\£i A O2196.03 Ta II

8700 2022.35 Ir I 2200 2089.14 W II 1500 2199.67 Ta IT

14000 2022.76 Os I 2400 2089.52 Mo II 1400 d 2210.03 Ta n
2400 2024.34 Cu I 6500 2089.59 B I

or% T f\ in
2210. 19 Ta II

3000 2025.48 Zn II 1700
OAAA A O2090.48 W A OAA4200 c

OO 1 /I2214.26 Re II

7300 2026.08 XVI TTw 11 2400 OAAA OA2090.89 Ru OOAA22UU OO 1 /I CO22 14.58 Re I

8500 2028.18 Hf II 1500 2092.16 Mn J 640 2224.46 Yb jj

14000 2028.23 Os I 4700 2092.41 Re II 1400 2239.48 Ta n
3300 2029.32 Nb II 2100 2092.44 V I 1200 2250.76 Ta II

15000 2029.98 W II 2200 2092.50 Mo II 9000 2265.02 Cd II

3200 2030.63 Pt I 14000
OAAO o2092.63 Ir

C OAA5200 c
007C OC2275.25 Re II

4400 2032.41 Pt I 4000 2093.11 Mo II 4100 2286.16 Co II

3000 2032.99 Nb II 20000 2094.26 Ge 2900 2287.51 Re
15000 2033.57 Ir I 6100 2094.75 W II 15000 2288.02 Cd
18000 2034.44 Os I 1200 2096. 18 Hf II 2600 2288.12 As
2700 2035.03 W II 9800 2097. 12 Re 2700 2294.49 Re

21000 2038.44 Mo II 6000 2097.60 Os 1100 2297.78 La III

5000 2039.77 Sb I 5000 2098.41 Sb 2600 2320.03 Ni
40000 2039.85 Se I 2400 2098.60 W II 9500 2348.61 Be
8000 2040.66 Sn I 5300 2100.63 Os 2600 2349.84 As
24000 2041.71 Ge I 2200 2100.67 W II 3500 2372.77 Ir

3
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1400 2387.06 Ta II 1600 2705.89 Pt I 3200 2906.68 Eu 11

2400 2400.63 Ta II 7000 2706.51 Sn I 780 2906.80 U II

1700 d
n /I AC CO2405.58 W I 8500 2709.63 Ge I 780 2908.28 U II
oyinc actz40o.6y w T

1 1200 2710. 13 1 a
T
1 2400

oooo oo
2908.82 V TT

11

5300 2407.25 I
1 2600 2714.67 1 a

T
1 9600 2909.06 Us T

1

5300 2411.62 Co I 2100 2718.91 W I 1500 2910.36 Er II

4800 2414.46 Co I 2600 2719.02 Fe I 9000 2911.39 Lu II

4800 2415.30 Co I 1300 2722.61 Zr II 2000 2916.48 Hf I

4100 2424.93 Co T
1 2600 2724.35 W ¥

1 2400 2924.02 V TT
11

2600 2427.95 AAu T
1 4200 2727.78 Lu IT

11 4400
ooo * ^o
2924.79

¥
Ir

T
1

2500 2428.58 Re I 1800 2733.96 Pt I 1700 2929.79 Pt I

1800 2435.96 W I 1400 2734.86 Zr II 1700 2933.55 Ta I

3300 2475.12 Ir I 520 2747.16 Th II 1500 2939.30 Mn II

2800 2483.27 r e
T
1 1200 2748.78 1 a

T
1 1200 2940.22 1 a

T
1

2600 2488. 15 r e
T
1 1300 2750.48 Yb II 2000

r*o o t^
2940.77 HI T

1

4500 2488.55 Os I 3600 2754.17 Lu II 1300 2941.92 u II

1800 2489.75 Fe I 6500 2754.59 Ge I 9500 2943.64 Ga I

1800
n A r\f\ ^ A
2490.64 Fe I 1000

O T ^ O O 1
2758.31 Ta I 830

OO A O OO
2943.90 U II

2400 2496.78 B I 4400 d 2767.87 Tl I 2400 2944.40 W I

4800 2497.73 D 1 1700 2775.40 Mo II 2400 2946.99 w I

4100 2502.98 Ir I 1400 2780.22 As I 1900 2949.20 Mn II

3600 2516.11 Si I 830 2793.94 U II 1200 2950.68 Hf I

4300 2521.36 Co I 6200 2794.82 Mn I 1100 2954.20 Hf I

2800 2522.85 r e
T
1 10000 2795.53 Mg II 1500 2963.32 Ta I

2400 2524.1

1

Si
T
1 5100 2798.27 Mn I 4200 2963.32 Lu TT

11

1200 d 2526.35 Ta I 3700 2801.06 Mn I 1500 2964.52 Er II

2526.45 Ta I 10000 2801.99 Pb I 1400 2964.88 Hf I

2000 2528.51 Si I 870 2802.56 U II 1700 2966.90 Fe I

3200 2528.52 Sb I 6000 2802.70 Mg II 2000 2970.56 Yb II

15000 2536.52 Hg I 1900 2802.84 Eu II 1100 2980.81 Hf I

7900 2543.97 Ir I 3400 2813.94 Eu II 1500 2986.00 Cr I

2700 2551.35 W I 1700 2816.15 Mo II 2100 2986.47 Cr I

1200 2559.43 Ta I 1200 2820.22 Hf II 1800 2997.97 Pt I

500 2565.59 Th II 2000 2820.78 Eu II 5500 2999.60 Re I

1600 2568.87 Zr II 870 2821.12 U II 4000 3002.49 Ni I

2100 2571.39 Zr II 920 2832.06 u II 7000 3009.14 Sn I

12000 2576.10 Mn II 800 2832.31 Th II 3700 3012.00 Ni I

6200 2593.73 Mn II 9500 2833.06 Pb I 1800 3012.54 Ta II

6000 2598.05 Sb I 2500 2835.63 Cr II 1100 3012.90 Hf II

2598.09 Sb I 1200 2837.30 Th II 1400 3014.92 Cr I

2000 2599.40 Fe II 5100 2838.63 Os I 1100 3016.94 Hf II

4300 2605.69 Mn II 14000 2839.99 Sn I 2800 3017.57 Cr I

1400 2608.63 Ta I 1700 2843.25 Cr II 4400
O 1 O A
3018.04 Os I

18000 2615.42 Lu II 3000 2847.51 Lu II 1200 3020.53 Hf I

1200 2635.58 Ta II 1700 2848.23 Mo II 3000 3020.54 Lu II

3800 2637.13 KJ »
I
1 3800 2849.72 Ir11 I 2800 3020.64 Fe I

1100 2638.71 Hf II 1200 2849.84 Cr II 2800 3021.56 Cr I

1000 2638.77 Eu II 1500 2850.49 Ta I 920 3031.11 Yb II

3500 2639.71 Ir I 1900 2850.98 Ta I 8500 3034.12 Sn I

1100 2641.41 Hf II 60000 2852.13 Mg I 7500 3039.06 Ge I

2400 2647.47 1 a I
1 10000 2863.33 oil T

1 8000 3039.36 In I
X

12000 2651.18 Ge I 970 2865.68 u II 3500 3050.82 Ni I

2600 2653.27 Ta I 2100 2866.37 Hf I 1100 3057.02 Hf I

990 2653.75 Yb II 550 2870.41 Th II 8600 3058.66 Os I

1900 2656.61 Ta I 1700 2871.51 Mo II 3200 3064.71 Pt I

2800 2659.45 Pt I
1 5000 2874.24 C a 1 2400 3066.38 V I

1500 2661.34 Ta I 2600 2881.58 Si I 36000 c 3067.72 Bi I

3400 2675.95 Au I 2900 2887.68 Re I 2100 3072.88 Hf I

1800 2677.16 Cr II 1200 2889.63 U II 7500 3077.60 Lu II

1800 2678.63 Zr II 3600 2891.38 Yb II 670 3078.83 Th II

2100 2681.42 W I 6300 2894.84 Lu II 5100 h 3081.47 Lu I

1500 2685.17 Ta II 4000 2897.98 Bi I 3200 3082.15 Al I

1000 2698.30 Ta I 1800 2898.26 Hf I 6500 d 3092.71 Al I

4200 2701.71 Lu II 4500 2900.30 Lu II 3092.84 Al I

2000 2702.40 Pt I 1200 2904.41 Hf I 3800 3093.11 V II

4
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1800 3094.18 Nb II

3500 3100.50 Gd II

2600 0 1 Al C C3101.55 INi
T

3000 3102.30 V II

510 3108.30 Th II

2600 3110.71 V II

970 3111.62 u II

1400 3112.12 Mo T
1

2000 3118 38 V II

3000 3118.43 Lu I

510 3119.53 Th II

510 3122.96 Th II

4800 3130.42 Be
TT
II

1500 3130.79 Nb 11

3200 3131.07 Be 11

7400 3131.26 Tm II

14000 3132.59 Mo I

3400 3133.32 Ir I

low 910 9 OA
1 m If

11
9 10/1 11 1

1

6000 3158.16 Mo I

1200 3163.40 Nb II

8700 3170.35 Mo I

2300 3172.83 Tm II

1100 3180.20 Th
TT
II

3200 3183.41 V I

5300 3183.98 V I

3800 3185.40 V I

770 3188.23 Th II

7600 3193.97 Mo I

3800 3199.92 Ti I

990 3201.71 Ce II

3000 3208.83 Mo I

1000 3212.81 Eu I

3900 3216.69 Y II

1100 3218.93 Tb II

1200 3219.98 Tb II

5100 3220.78 Ir I

880 3221.17 Ce II
C £ A560 0001 on611 1 .29 XL

1 h
TI
11

3229.01 1 h IT
11

2300 3230.58 Er II

6600 3234.52 Ti II

5200 3236.57 Ti II

590 3238.12 Th II

4100 3239.04 Ti II

2300 3241.54 Tm II

6200 3242.28 Y II

11000 3242.70 Pd I

50000 3247.54 Cu I

4800 3254.31 Lu II

13000 3256.09 In I

910 3256.27 Th II

910 3262.67 Th II

2700 3264.78 Er II

990 3272.25 Ce II

5500 3273.63 Sc I

25000 3273.96 Cu I

3800 3278.97 Lu I

1300 3279.26 Zr II

55000 3280.68 Ag I

7600 3281.74 Lu I

1000 3285.04 Tb II

620 3287.79 Th II

18000 3289.37 Yb II

2300 3291.00 Tm II

730 3291.34 U II 11000 3405.12 Co I

910 3291.74 Th II 5300 3407.80 Dy II
£OA6z0 00AO CO3z9z.5z 1 h

TT
11 4500 0 A AA 1 034U9. 18 Co T

1

1500 3293.07 Tb 11 6700 3412.34 Co I

7600 3301.56 Os 8200 3414.76 Ni I

2000 3302.46 Tm II 1400 c 3414.90 Ho II

1100 3305.90 u II 5400 3416.46 Ho II

1700 3306.39 Sm II 3100 3417.35 Ru I

1100 3311.16 Ta 13000 3421.24 Pd I

6200 3312.11 Lu T
6900 3422.47 Gd II

2300 3312.42 Er II 8000 3424.62 Re I

510 3321.45 Th II 6400 3425.08 Tm II

4200 3323.09 Rh 2000 c 3425.34 Ho II

3800 3324 40 Tb II 2000 3498 1 3 Ho II

840 3325 12 Th II 4900 3428 31 Ru I

4700 3327.89 Y II 4500 3433.04 Co I

620 3334.60 Th II 2600 3433.56 Ni I

1500 3337.49 La II 980 3434.00 Th II

0997 07
1 11

TT11 94,94. QQ Rli T
1

OOt-I . 00 Ti1 1 770 Th1 11
IT11

1300 3341.97 Nb I 6400 3436.74 Ru I

1300 3343.71 Nb I 4700 3438.23 Zr II

1400 3345.02 Zn 530 3439.71 Th II

4300 3349.04 Ti II 2700 3439.99 Gd II

1700 3349 06<J0^7 . \j\J Nb 4000 3440.61 Fe I

12000 3349.41 Ti II 6400 3441.40 Pd I

5400 3350.47 Gd II 4900 3441.50 Tm II

980 3351.23 Th
}|

8800 3443.64 Co I

99i;9 79 oC ^aoo uy IT11

41(10 Ti1 1 y dftOO ^4d^l 96 T
1

1600 3358.12 Mo I 3200 3447.12 Mo I

1700 3358.42 Nb I 4100 3449.17 Co I

620 3358.60 Th 16000 c 3451.88 Re I

oooo.oz C A ozuu 94.C9 14 no TT
11

i ouu 9qCA rri
LiU Z lUUv v^o T

1

7200 3361.21 Ti II 4900 3453.66 Tm II

3361.26 Ti I 2700 3454.32 Dy II

5400 3362.23 Gd
II

16000 c 3456.00 Ho II

09/;9 f.] Tm1 m ^000 94QQ 47 Ni T1

zvuu ooOV.O i IN 1

; f^ROOO c i\e y1

4300 3371.45 Ti I 7700 3460.77 Pd I

6600 3372.15 Sc II 4400 3460.97 Dy II

7700 3372.71 Er
|j

5000 3461.65 Ni I

00 ( Z.OU Ti1

1

;

1 fiOO 94<;i 0704-01 .V (
Hono II

11

0/UU 007/; CA Lu O4-0Z.U4 Rhrvn I
1

3300 3380.57 Ni I 8500 3462.20 Tm II

1500 3380.91 La II 5100 3462.80 Co I

28000 3382.89 Ag
j

2700 3463.98 Gd II

C 7AA 99000000. to T;
1

1

o40^.o /
Vh
1 D I

i

1 AAA O0O4.0Z Mo ' c rie T
1

5300 3385.02 Dy II 5100 3465.80 Co I

1700 3385.08 Er II 1300 3469.92 Th II

730 3390.39 U I 4700 3470.66 Rh I

5700 0 0 n 1 no3391.98 Zr
}}

A OAA4oUU 0/170 AOo4 /z.4o Lu TT
11

OOAA2300 00AO AA QAAAoUUU 9/174 AO L.0
T
1

1300 3392.04 Th II 5400 c 3474.26 Ho II

3300 3392.99 Ni I 4700 3474.78 Rh I

3800 3393.57 Dy 1200 3479.39 Zr II

5600 3396.82 Rh 1300 3481.15 Zr II

4100 3397.07 Lu 10000 3481.15 Pd I

8100 c 3398.98 Ho 2200 3481.28 Gd II

4000 3399.30 Re 6300 3484.84 Ho II

2300 3399.80 Hf 1600 3489.37 U I

980 3402.70 Th 4800 3489.40 Co I

24000 3404.58 Pd 5500 3492.96 Ni I
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4400 3494.49 Dy II 8800 3569.38 Co I 6600 3642.68 Ti I

2500 c 3494.76 Ho II 2200 3569.49 Mn I 13000 3642.79 Sc II

4 inn At
TT
11 dnnn 00 tyj. iu re

T
1 OOUU 00**0.01 <io TIOC 11

R^nn 3498.94 Ru I 9 inn 00 1 1 Zr II 1 innn 'if.A^ A(\ riv TTuy 11

fi7nnU I uu 3499.10 Er II 1 '?nnn 001 ^.00 Sc II ^iinn 004-0 . 1 y CA TTyjO 11

9600 3502.28 Co I 530 3575.32 Th II 2800 3650.15 Hg I

5900 3502.52 Rh I 1500 3575.85 Nb I 2300 3650.40 Tb II

Hf
TT
11 4'4'UU 00 iO. Z4' Dy II 70An

/ zUU QACQ CA
0000. oU T; T11 1

1C\C\C\ Co I yyuu 00 i 0.00 Sc 11 oyuu OAC/l AO0004. OZ CA TTy^a 11

( ou u I lOUv/ 00 ( 0.00 Zr II LOW OACC oc0000.00 Co ITVjC 11

8300 c 3507.39 Lu II 1000 3577.45 Ce II 3100 3656.15 Gd II

5700 3509.17 Tb II 1400 3577.88 Mn I 8200 3657.99 Rh I

zouu 00 iyj.OHe Ni I
1 OAAA oc:7Q AO00 ( o.oy Cr I ZUUU 0000.00 TK TTID 11

0 1 u a 00 1 1 .00 Th II 1 lUU 00 iy.Zv Th IT you oooy. 10 II TU 1

00 1 1 . u / Th II ouuu ocQA 07 Nb I oou OACQ CIoooy .0

1

TTi TIin 11

4800 3512.64 Co I 7700 3580.94 Sc II 880 3660.64 Ce II

3200 3513.64 Ir I 6000 3581.20 Fe I 6200 3661.35 Ru I

iOUU •30 14'. 0 1 u I 1 /I Art QCQT QQ Mo I
OOAA 000 1 .00 TTom 11

OOUU Q c 1 C AC00 lo.Uo Ni T1
A 7AA 0000. lU RKrvn I lOUU C OAAO OAoooz.zy no 1

4 lUU C Hano TT QQAAooUU O0O4.0Z Y IT 07AAZ /UU O004.0U C A TTIrd 11

12000 3516.94 Pd I 3200 3584.88 u I 3000 3664.61 Y II

4800 3518.35 Co I 5400 3584.96 Gd II 1400 3667.97 Ho I

zuuuu OCIQ c\A
Tl I ooUU ocQc A/;oOoo.UO Dy II QQAooU ooo / .yo Pfl, TTL.e 11

zuuu 00 J y .DU Zr T1
A7AA0 /UU 000 /. ly v^O I zoUU QA7A A700 /U.U /

T I TTU 11
1 QAnloUU 00/0.00 1 u IT11 f^AC\C\04UU oooy.zz Rii I OOAAzzUU QA7A QA00 /U.o4 Cm TTom 11

4400 3523.98 Dy II 4200 3592.60 Sm II 700 3675.57 Th II

8200 3524.54 Ni I 2800 3592.92 Y I 3800 3676.35 Tb II

O'+UU OOZO.iJO Co I oyuu QCAQ AOooyo.uz Ru I
OOAAzzUU OAQO OAOO0Z.Z4 Fit 1

ooUU OCOQ AOoozo.Uz rv n 11
1 7AAA
1 /UUU ooyo.'+y ^_r I1

1 /IAAA14UUU QAQQ AO00o0.4o Pk Tr D 1

DUUU oozy.4o Tl1

1

T1 04UU ooyo. lo Riir\u I1
1 OAAizuu QAQC, QAOOoO.oU N/4 TTriQ 11

7300 3529.81 Co I 4700 3596.19 Rh I 3100 3687.74 Gd II

22000 3531.70 Dy II 5900 3597.15 Rh I 6400 3688.42 Eu II
'iao A AAooo4.yo Dy II

1 /;aalOOU 9<;aa AA0000.44 Tb II
Qyl AAy4uu OAQO OAooyz.oo Kn 1

ZUUU Q C Q c: OA NKIN D 1
1 AAAAlUUOU 9^AA I'iOOUU. (O Y

I
IT11

7AAA
/yuu OAQO ACooyz.oo TT- TT

£jT 11

OOUU 0 c AO Uy IT
11

Q CAA oOUl . ly T1
OOAAAozUUU ooy4. ly Vk TTID 11

1300 3537.48 Nb I 6200 3601.92 Y II 4700 3694.81 Dy II

4400 3538.52 Dy II 1700 3604.28 Sm II 1400 3694.94 Mo I

7 A0 /U Q C Q A C A Th II
1 9AAA ooUo.oo Cr I loUU ooy / .tto Mk T

IN D 1

1 1 AA 0 C /I A HA TK
1 D II

11
0 1 AAZ lUU O/^AO 7*7

OOOO. / / Tm1 m II11
A Qf\f\4oUU Q7AA OA0 /UU.ZO

T TT
1 m 11

4300 3545.80 C A 11
11

0AAA2000 06O8.86 r e I
1

7/;aa 07AA mo/uu.yi D U TKn 1

1600 3546.05 Ho II 980 3609.44 Th II 3800 3701.36 Tm II

1800 3547.68 Zr I 3400 3609.49 Sm II 1100 3701.52 U II
5AAA 0 C /I A A 1 Y II

OAAAAzUUUU oouy.oo Pd I
A 7AA4 /UU '^7A0 QA0 /uz .00 Tk TTID 11

0AAA oo4y.oo IT
11 ooOO 0 1 A CIOOlU.Ol T

1
OOAAooUU O7AO CO0 /Uo. 00 \/ TV 1

4400 3550.22 Uy IT
11

TOAA7800 0/; 1 1 ACool 1 .Od V
1

IT
11

0/1 AAz4UU Q7AQ 000 /Uo.yz TU TT10 11

1200 3550.82 U II 28000 3613.84 Sc II 1000 3709.29 Ce H
1800 3551.95 Zr II 3100 3616.56 Er II 1000 3709.93 Ce H

12000 3553.08 Pd I 670 d out 1 AO00 1 /.Uz Th II
1 QAAAloUUU 07 1 A OA0 / lU.oU V TT

I 11

4800 3554.43
TLu Tl

11
0/^17 1 0ool /. Iz 1 n TT

11
1 AAA Aluuu d 1711 7A0 / 1 1 . /O Tk TTID 11

2100 3556.60 Lx Tl
11

1 AAAlyoo 0^17 COool /.DZ \Y/w I
1

07AAZ /UU Q7 1 0 7A0 / Iz. /U CA TTKjQ 11

1500 3558.02 Er I 2000 3618.77 Fe I 3300 3713.01 Nb I

6600 3558.55 Sc II 6600 3619.39 Ni I 1400 3716.37 Ce n
530 3559.45 Th II 4300 O0ZU.y4 Y I

1 AAAiuuu 07 1 7 QA0/1 / .oU T4f TMl 1

1200 3560.80 Ce TTH 1700 o6zl.23 Sm TT
11

77AA 0717 AlOil /.yi 1 m 1

1300 3561.66 Hf
TT
11 1400 ODz4.4o Mo 1

1
CQAOVU 07 1 A /I /I0 / iy.44 Tk TIn 1

3200 3561.74 Tb II 4000 3630.24 Dy II 6000 3719.94 Fe I

1200 3561.80 U I 20000 3630.75 Sc II 770 3721.82 Th II

5000 3566.37 Ni I 2000 000 1.40 Fe I
OAAAA «...zUUUU CW 07 0/1 QA F.. TT£jU 11

2300 3566.60 U I 7800 3633. 12 Y II
/IAAA4U00 070c 7A0/ZO. lo I? TKe 1

6100 3567.70 Sc II 3400 o6o4.2v Sm II
07AAZ/UU 070A OA0 / Z0.Z4 Mk TIND 1

4800 3567.84 Lu I 20000 3634.70 Pd I 8700 3726.93 Ru I

4200 3568.27 Sm II 3100 3634.93 Ru I 11000 3728.03 Ru I

4200 3568.52 Tb II 4800 3635.46 Ti I 1600 3728.47 Sm n
1600 3568.98 Tb II 840 3638.20 U I 7100 3730.43 Ru I

1100 3569.04 Hf II 1600 3638.68 Er I 2100 3731.26 Sm II

6
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2400 3734.12 Tm II 7600 3799.35 Ru I 3863.40 Nd II

7000 3734.87 Fe I 2500 3801.52 Ce II 2900 3863.87 Zr I

1600 3735 98 om If
11 97AA ^809 Q9OOU^. 7^ IND

T
1 9Q000^7UUU 3864. 1

1

Mo T
1

3400 3737.13 Fe I 590 Th I 1900 3865 92 u II

2900 3739.12 Sm II 1200 380"^ 47 Nd II 1800 3867.99 W I

3739^20 Sm II

2500 3805.36 Nd II 1500 3871.04 u I

2700 3739.80 Nb I 3200 3806.72 Mn I 3400 3871.64 La II

^74,1 IfiO 1 'Tl . iO 1 n XT
11

1 AAA1000 oovo. 1

1

Ce TT
11 7000 00 i Z. Li Dy TT

11

^749 98 Ru I 1600 ^810 ^100 lU.OO Er I OOUU 00 1 0. IZ Co I

1 700 3742.39 Nb I 8900 c ^810 7^00 lu. i 0 Ho II OOUU w 3074. 1700 / 1. 1 ( Tb II

4500 3743.47 Gd II 1900 3812.00 U I 1700 c 3877.19 Pr II

5000 3744.06 Tm I 3700 3813.97 Gd II 1100 3878.36 Ce II

9/100 O t . r e 1
1 OAA1300 h 00 10. UO r>rr TT

11 1 "^00loUU aOQA 61OOOU.Dl Er TT
11

O 1 ^J. J? Ru I 39000 cw 00 1 7. U / Eu II 1 9001 iUU JQQfi 78OOOU. ( 0 Nd II

870 3747.17 Tb II 5000 ^890 4't Fe I 1000 ^881 46000 1 . tu u II

870 3747.34 Tb II 1300 3820.73 Hf I 1500 3882.45 Ce II

3200 cw 3748.17 Ho II 3800 3822.26 Rh I 6800 3883.13 Tm I

•1748 fi8O 1 . KJO
T T

u
IT
11 2100 00^,0 . 0 1 Mn T

1 ^7000 k 0000. ^7 c3m TT
11

dOOO Fe I 3200 OoZO.OO Fe I lOUU qooc AO0000. 4Z Zr I

^700 ^7^9 ^9 Os I 1600 •JoZO.ZU Sm II lOUU IftftA 9ft0000. ZO Fe I

650 3752.57 Th II 1200 3826.42 Nd II 1700 3886.37 La II

5200 3752.86 Ti I 750 3826.51 U II 5400 3887.35 Tm I

1100 0 ( OO.i^ Tb II 1500 OQon 9<LOOOU.ZD Tb I ouuu c 3000 060000. vo Ho II

^7'i7 ^7 Dv 11 3600 ^QQO 48OOOU. 'tO Er II 1 ^001 ouu •JQQQ O'^0007. 70 Nd II

•lOOO 'M'^ft 94 Fe I 960 aoan 70OOOU. 1 u Fr II "laSQ 080007 . 70 Ce II

2400 3759.08 La II 2000 3831.46 U II 2900 3890.32 Zr I

1900 3760.69 Sm II 4000 3832.88 Y II 2200 3890.36 U II

^000 0 / Ol .oo Tm II 1700 QQoq 7c Mo T
1 1 "inn 3QQn ^8OOVU.OO Nd II

dROO Q7<il 01 Tm 11 2200 Zr I lOUU JOQA 04 Nd n
o ( . oo Th II 2300 OOOU. ou Dv II JOQl 09007 1 . u^ Ho n
3769 Qd. Th I

1300 3836.76 Zr II 2000 3891.38 Zr I

1700 3763.79 Fe I 1100 3838.54 Ce II 4200 3892.68 Er I

J. / uu o7/;c i/i Tb I 1700 OQQo no0000. 70 Nd II 7000 •IQQA, noooy^-.uo Co I

o / uu 07^0 OQ Gd II 1200 OOOV.OZ u I
^900ozuu 0070. ZO Er II

lUUUU 0(1 4'.0o Y TI11 840 000 7. / 4 Th II 1 600IDUU aoQ6 080070.70 Sm II

1400 3775.50 Nd II 2600 3840.75 V I 5800 3898.53 Dy II

12000 cw 3775.72 Tl I 1600 3843.50 Sm II 2400 3899.20 Tb II

91 nnz I uu '\llf\ A.Q0 i /0.4'7 Tb II 6900 0O4'D.4' i Co I 9000zuuu 3QAA 91O7UU.Z 1 Nd II

1 /innI'+UU 0777 Hf I 8900 A9OO'+O.UZ Tm II 1 AonlOUU ^QOl 17,OVU 1 .00 Tb I

lyuu 0700 OA II II11 1 700 Au IQAQ OA Nd1 1 U II
1 1

1 ^OAIOUU "3001OVU 1 .04 Nd II

2900 3783.05 Gd I

Oo'ffO.ol Nd II
2400 3902.25 V I

2400 3784.25 Nd II 1500 3848.52 Nd II 19000 3902.96 Mo I

1 d.nn 0 I 00. 4-0 Hf I 860 OC+O .Dy Ce II 1 7001 i uu QOO'i 8007U0. 07 Nd II

OVUU 0 / 00 . UO Rii I
1

^7000 1 uu ^QAQ 7*^ Th IT11 1 1 0001 I UUU Q006 '^1O7UD.0

1

Er II

ooUU 0 / oO. 1

0

uy IT
11 1^00I uuu liiAQ A9 T a II 9QAAA fy-KuZOUUU Cw Q007 10O7U i . lU Eu II

860 3786.63 Ce II 3300 3850.69 Gd II 20000 3907.49 Sc I

1800 3786.84 Er II 1200 3850.79 Fr II 3100 3908.42 Pr II

1 / UU 0707 C\(y0 /o / .UO Nb I 5100 QQCA 07 Gd II 9AA0ZUUU ^011 1

A

OV 11.10 Nd II

1 ^f\(\loUU 0700 190 /oo. J Z 0m IT11 94.00 Ja 000 1 .00 i > u TT11 9^000zouuu •^Ql 1 filOV 11.01 oc T1

7/1 HA 0700 7A0 /00 . /

U

YI TI11 OOD 1 . /

4

1 N u TT QfiO70U qoi 9 AAOV 1Z.44 TT11

1300 3790.15 Nb I 4300 3852.45 Gd II 1300 3916.05 La II

6000 3790.51 Ru I 960 3852.80 Pr II 3500 3916.48 Tm I

s <uu OTAA 00 La II 860 0000. lo Ce II 99AA qo 1 A ^^OVlO.O 1 Gd II

ooUU 0 7A 1 0 1
IN b 1

1
1 QAAloUU c 000'+. U / no IT11 1 1AA ^lOUU C qo 1 QOVlO.OD 1 r II11

ooUU 07Q9 99 Kn 1
1

1 9AA 0004. 10 II11 1 QOO1 VUU qOlQ lAOV 1 V. 10 v^r I1

1600 3793.97 Sm II 2700 3854.21 Sm II 1100 3921.54 La II

3900 3794.78 La II 1200 3854.31 Ce II 2500 3922.40 Sm II

7 1 AA Q7f>C "TC Tm II 2400 0004.00 U II QAAVOU q09£; AAvjVZo. 44 Pr II
C 1 AA5100 3796.37 Gd II 3000 Q 0 C C OA0000. o4 V I ooUU Q09c: 09oVzo.VZ Ru I

OAAA „oVOU c
0 7A^ 7C Ho II 5900 OQC/; COoooO.oz Rh I

1 OAA
1 VUU •^090 9QOVZo.Zo Sm II

1600 3797.73 Sm II 4900 3859.58 U II 2200 3929.22 La II

2700 3798.12 Nb I 4200 3859.91 Fe I 1200 3929.53 Zr I

29000 3798.25 Mo I 2700 c 3861.68 Ho II 590 3929.67 Th II

7600 3798.90 Ru I 7500 3862.85 Er I 32000 cw 3930.48 Eu II

4900 3799.31 Rh I 3700 d 3863.33 Nd ir 2000 3932.03 U II

7



Table 1. The strong lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

42000 3933.66 Ca II 910 4014.90 Ce II 910 4083.23 Ce II

3200 3937.01 Er I 1500 4018.10 Mn I 700 4085.04 Th II
01 {\f\ oVoo.Oo Er II A OAA4ZUU /I A 1 A TO4Uiy. 13 TU TTIn 11 700 4086.52 Th II
9f\nniUUU ^QAl ^^OVtl . D

1

Nd II
OAAAAZUUUU /1AOA Af\ TOC 1

C CAADOUO Anon TO4086. 7z L^a
TI
11

Ce II
QAAAoUUU 4UzU.ol Lr 1

0 CAA 4087.63 T
1

2700 3942.75 Ce II 1200 4023.00 Nd II 2200 4090.14 u II

1200 3943.82 U I 20000 4023.69 Sc I 10000 4094.19 Tm I

4d0u Of\A A A 1 Al I
0'7AAA 4030. /6 \H TMn 1 700 4094.75 Th II

azOO OA/1 A AO3944.4z T OOAAzaOU /I AO 1 cr\4031.69 T T TLa 11 2600 A AAO C 14098.61 IT
11

lUUUU uy IT
1

1

1 OAAIzUU A AO 1 OO4031 .oz M J TTINd 11
OOAAzoOO ylAAA OA Vv 1

4500 3948.67 Ti I 870 4032.28 Tb I 2900 c 4100.71 Pr II

9000 3949.10 La II 10000 4032.98 Ga I 6700 4100.92 Nb I

A A AA44UU QACA OA Y II 2100 /I AO O AO4033.03 1 b 11 17000 4101.76 In I
OAAA OAC 1 1 Aovol. 16 Nrl TI

11 19000 4033.07 Mn I 9900 A 1 AO O O4102.38 Y I
1

3 1 AA 3A C O C /I TT
11 960 /I AO O Ci A4033.84 n TTPr 11 3900 /I 1 A O OA4103.30 Uy IT11

980 3956.28 Ce II 11000 4034.49 Mn I 8900 4103.84 Ho I

4500 3956.34 Ti I 1500 4035.73 Mn I 2800 4105.17 V I
COAAozOU oyoo.Z 1 Ti I

O 1 AAzlOO 4040.76 TTCe 11 9500 4105.84 Tm I

3800 3958.86 Kn i 3000 4040.80 Nd II 840 4108.42 1 h itu
9000 3961.52 A 1 T

1 2700 4040.81 Ho I 2900 4108.62
TIHo T

1

1500 3963.00 Sm II 5600 4041.36 Mn I 1400 4109.08 Nd II

1400 3963.12 Nd II 910 4042.58 Ce II 2500 4109.46 Nd II
1 AAA1900 3963.69 Cr I 1000 4042.76 I T TU I 2300 4109.79 V I
1 £AAloOO c 3964.81 Prt^r II

11 3000 A f\ A c\ nil
4042.91 ¥ ITLa II 8900 4111.78 t;

V T
1

1 1 AA
1 lUO C

0 A/; c o c3965.25 r r II11 1300 4044.82 rj T Trr 11 1900 4112.74 Ku T
1

14000 3968.39 Dy II 5400 c 4045.44 Ho II 4300 4115.18 V I

22000 3968.47 Ca II 3000 4045.82 Fe I 810 4116.10 u II

1600 3969.75 Cr I 12000
A r\ A r c\1
4045.97 Dy I 1100 41 16.71 Th II

1500 3971.40 5m TT11 1800 4046.56 Hg I 1700 c 41 18.45 p-rr 11
0AnnA30000 cw OAT T A£397 1 .96 £.11

TT
11 2200 4049.86 Gd II 1900 4118.55 5m TT

11

2700 3973.04 Er I 1600 4050.04 U II 1500 4120.20 Ho I

3200 3973.58 Er I 2600 4053.64 Gd I 4400 4121.32 Co I

1600 3976.66 Cr I 8100 4053.93 Ho I 4400
,110 0 o o
4123.23 La II

2200 d 3976.84 1 D
TTU 5500 4054.55 Sc I 2000 4123.57 V T

1

2700 3978.57 Dy TT
11 2200 4054.86 Pr II 5300 4123.81 Ml,Nb T

1

4800 3981.76 Ti I 1900 4055.54 Mn I 980 4123.87 Ce II

1800 3981.87 Tb II 2200 4056.53 Pr II 3100 4124.73 Lu I

2100 c 3982.05 Pr II 34000 4057.83 Pb I 4300 4127. 16 Hario I

3600 3982.60 V
I

TT
11 2600 4058.22 Gd I 980 4127.37 Ce TT

11

1200 3985.80
1 T

L'
T I

11 16000 c 4058.94 Nb I 3100 4128.07 V T
1

32000 3987.99 Yb I 4700 4061.09 Nd II 8900 4128.31 Y I

A A AA44UU 3988.52 La II 1 QAAloUU .00 Tk TID 1 oouuu cw A 1 on 7A Eu II

1300 c 3989.69 Pr II 1400 4062.08 \/l TMo 1 2200 ^ 1 OA O "7

4130.37 Gd II

5700 3989.76 1 1

T

1 880 4062.55 U II 3100 4132.02 V T
1

1500 3990.00 Sm II 3400 4062.83 Pr II 2700 4133.80 Ce TT
11

3990.02 Sm I

I1500 4064.16 Zr I 2300 4134.49 V
1400 3990.10 Nd II 1700 4065.09 Ho II 1500 4136.22 Ho I

930 3990.88 Yb I 910 4069.20 Th II 2300 4137.10 Nb I

910 3993.82 Ce II 2300 4069.88 Mo I 2000 4137.65 Ce TT
11

530 3994.55 Th II 1100 4071.81 Ce II 2700 4139.71 Nb T
1

1600 3994.79 Pr II 2000 4072.70 Zr I 1500 c 4141.21 Pr II

6000 3995.31 Co I 2500 4073.12 Dy II 7500 4142.85 Y I

3600 3995.75 La II 1800 4073.48 Ce II 2700 4143.12 Pr II

5500 3996.61 Sc I 5000 4074.36 W I 2900 4143.55 Mo I

7800 3998.64 Ti I 1500 4075.71 Ce II 2000 4144.16 Ru I

2800 3999.24 Ce H 1500 4075.85 Ce II 1100 4144.41 Tb II

8000 4000.45 Dy II 2800 4077.35 La II 1200 4149.20 Zr II

970 4002.59 Tb II 9400 4077.38 Y I 980 4149.94 Ce II

910 4003.77 Ce II 46000 4077.71 Sr II 6900 4151.11 Er I

1900 4005.47 Tb II 7400 4077.96 Dy II 1100 4151.97 La II

14000 4007.96 Er I 2800 4078.70 Gd I 1400 4151.97 Ce II

1900 4008.70 Pr II 12000 4079.73 Nb I 4400 4152.58 Nb I

8600 4008.75 W I 6000 4080.60 Ru I 880 4153.97 U I

3700 4012.25 Nd II 2000 4081.22 Zr I 3000 4156.08 Nd II

2700 4012.39 Ce II 6100 4082.40 Sc I 8100 4163.03 Ho I

8



Table 1. The strong lines in order of ivavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

I .0 i

TT
11

1
TT
11

4460.29 V
4467.34 Sm 11

Pr TT
11

AA71 OA i_.e XT11

r r
TT
11

4511.31 In

4513.31 Re
4518.57 Lu j

4522.57 Eu II

4533 24 Ti

4554.03 Ba II

4554.51 Ru
4562.36 Ce II

4572.28 Ce II

4576.21 Yb
4594.03 Eu I

4606. / / INb

!4607.33 Sr

4627.22 Eu
4628.16 Ce II

4646.17 Cr
4661.88 IT-Eu

j4687.80 Zr

4710.08 Zr I

4739.48 Zr
4810.53 Zn I

4889. 14 Kc
4934.09 Ba II

4935.50 Yb I

4981.73 Ti I

4991.07 Ti
}4999.51 Ti

5204.52 Cr I

5206.04 Cr I

5208.44 Cr I

5350.46 TI
Crv^r

5460.74 Hg I

5506.49 Mo I

5533.05 Mo I

5535.48 Ba
crr/r /in

1 0

5570.45 Mo I

5889.95 Na I

5895.92 Na
A 1 /I 1 '70OI4I

.

i5a
IT
11

6496.90 Ba II

6645.11 Eu II

6707.84 Li J

6799.60 Yb I

7664.90 K
7698.96 K

7699.48 Yb
7800.23 Rb
7947.60 Rb
8521.24 Cs
8943.59 Cs 100

4400 4163.66 Nb
1700 c 4164.19 Pr
4000 4164.66 Nb

4165.61 Ce
^1700 4167.97 Dv

3500 4168.13 Nb
1400 4171.59 U

20000 4172.06 Ga
2500 4173.23 Ho
1100 4174.34 Hf

2400 4175.54 Gd
2400 4177.32 Nd
8000 4177.54 Y
620 4178.06 Th
5200 4179.38 Pr

2400 4184.25 Gd
3500 4186.60 Ce
12000 4186.82 Dy
8800 4187.62 Tm
2500 4188.32 Mo

2500 4189.48 Pr
2200 4190.78 Gd
IzUO /1 1 r\A 00 INb

6800 4194.84 Dy
1300 4195.66 Nb

1500 4196.55 La
7600 4199.90 Rum ny lU A OAO C\A Ce
6000 4203.73 Tm
60000 cw 4205.05 Eu

2500 c 4206.71 Pr
620 4208.89 Th

16000 4211.72 Dy
5400 4212.06 Ru
3700 4215.16 Dv

32000 4215.52 Sr
4400 4218.09 Dy
'14UU A 001 1 14^Zl . 1

1

Dy
1500 4222.60 Ce
3800 4222.98 Pr

2700 4225.16 Dy
3800 4225.31 Pr

4ZZO.OO CA
11000 4226.73 Ca
2000 4227.04 Ho

3600 c 4227.46 Re
2000 4227.76 Zr
1300 4232.38 Nd
1500 4232.59 Mo
1600 4238.38 La

2000 4239.31 Zr
980 4239.92 Ce
960 4241 .02 Pr
1000 4241.67 u
1200 4241.69 Zr

3000 4242.15 Tm
15000 4246.83 Sc
2000 4247.38 Nd
1100 424S.68 Ce

20000 4254.35 Cr

2100 4256.39 Sm
4900 4260.85 Os
16000 4274.80 Cr
2200 4280.79 Sm
700 4282.04 Th

1400
10000
2000
4100
1500

1600
3700
1100
4100
2200

5400
1500

6000
2800
2200

1900
2600

3000
1800

4600
1300
870
980
1700

680
1900
2200
2300
1100

870
4000
2700
910
1200

2400
4200
12000
12000

1900

1300
910
1700

7000
4800

1600
1100
1700
3600
2300

2800
3600
4600
1700
2500

980
4900
1500
2900

1200 c

2000
1600
1800

14000 cw

4288.64
4289.72
4289.94
4294.61
4296.67

4296.74
4297.71

4297.76
4301.09
4302.11

4303.58
4305.76
4305.92
4309.63
4318.83

4318.94
4325.57
4325.69

4326.43
4329.02

4333.74
4333.97
4336.43
4337.77
4338.41

4341.69
4344.51
4346.46
4351.77
4351.84

4356.81

4358.35
4359.93
4364.66
4368.33

4372.21

4374.80
4374.94
4379.24
4381.64

4381.86
4382.17
4383.55

4384.72

4389.97

4390.86
4391.11

4391.66
4395.23

4406.64

4407.64
4408.20
4408.51

4408.84
4411.57

4411.70

4418.78
4420.47
4420.53
4424.34

4429.20

4429.90
4433.88
4434.32
4435.56

Mo
Cr
Ce
W
Ce

Sm
Ru
Pr
Ti

W
Nd
Pr
Ti

Y
Tb

Sm
Gd
Gd
Tb
Sm

La
Pr
Tb
Ce
Tb

U
Cr
Gd
Cr
Pr

Tb
Hg
Tm
Ce
Pr

Ru
Rh
Y
V
Mo

Th
Ce
Fe
V
V

Sm
Th
Ce
V
V

V
V
V
Pr
Mo
Mo

Ce
Os
Sm
Sm

Pr
La
Sm
Sm
Eu

1400
2400
2000
2200
960

1400
1100

18000
2600
3300

3000
6000
65000
5400
2100

1100
640

11000

1200
6500

9800
1700
1600
8300
2300

1900
1400
1400
2200
20000

710
5800
4600
4000
5300

8400
11000

18000
1400
3200

7800
5200
6500
2400
2500

20000
10000
20000
12000

1400

36000
690

18000
9000

750
30000
15000
15000
8000

9





i

!

Table 2.

All Observed Lines

in Order of Wavelength





Table 2. All observed lines in order of wavelength

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

55000 1936.96 As I 5000 2039.77 Sb I 2400 2090.89 Ru I

1953.89 Bi I 40000 90'^Q R'\ Se ODyJyJ ZU7 i . oo Sn I

30000 1954.47 T
1 8000 2040.66 on 1500 2092.16 ivin

T
1

9000 1959.48 Bi I 24000 2041.71 Ge I 4700 2092.41 Re II

90000 1960.26 Se I 16000 2043.77 Ge I 2100 2092.44 V I

20000 1961.36 Ge I 3800 2043.79 Cu II 2200 2092.50 Mo II

OZUUU Ge I 96000 zu^o. ou Os 1 dOOO 9009 f\'iZUVZ.Oo Ir I

26000 1970.80 .3n
T
I 17000 2045.98 IVlO

TT
11 4000 2093.11 Mo TT

11

65000 1971.97 As I 7800 2048.28 Os 20000 2094.26 Ge I

15000 h 1983.55 Sn I 27000 2049.08 Re J 6100 2094.75 W II

14000 1987.62 Ge I 5500 2049.37 Pt I 1200 2096.18 Hf II

OUUUV 1Q8Q 70 As I 7800 2049.42 Os I 1400 h 2096.39 Sn I

11000 1990.48 As I 13000 2049.57 Sb 1 9800 2097.12 Re I

14000 1994.18 Te I 5300 2049.63 W II 6000 2097.60 Os I

5000 1994.78 As I 6200 2052.22 Ir 5000 2098.41 Sb I

9700 1995.41 Mn I 7000 2053.27 Pb I 2400 2098.60 W II
A OAAA42000 1998.24 Ge I 4200 OA C /I A2054.46 Ge C OAA5300 O 1 AA ^ 0zlOO.63 Os I

14000 1998.86 Mn T
1 19000 2055.52 Lr TT

11 2200 2100.67 W TTU
5500 1999.69 Cu II 2200 2057.24 Ge 2700 2100.84 Mo II

9600 2001.45 Os I 8600 2058.69 Os J 1500 2100.93 Sn I

W II
2058.78 Os T

W I5800 2001.71 1500 2101.54
ZOUUU 9nn9 09 Te I DKjKjXJ ZU0U.D4' Ir I 1 000 910^ Pt I

44000 2003.34 As f
1 14000 2061.49 Cr II 1500 2104.29 Mo TT

11

25000 2003.53 Re I 13000 2061.69 Os 2400 2105.82 Ge I

13000 2003.73 Os I 44000 2061.70 Bi J 1500 2106.18 W II

18000 2003.85 Mn I 10000 2062.00 Zn II 1400 2108.02 Mo II

onnn 900d 7fi Os 1 1 0001 lUUu 90A9 70 Se I 9700 91 00 99 Re I

13000 2008.07 TV/w 11 7500 2065.21 Ge 2000 2109.42 INb
TT
11

5500 2009.19 As I 8900 2065.42 Cr II 1700 2109.58 Mn I

5100 2009.98 W n 2300 2065.57 W 11 4600 2110.26 Bi I

17000 2010.15 Os I 7800 2067.21 Os II 1300 2110.34 W II

di no 9010 9^ W II 1 '^001 ouu 9nA7 =;o Pt I 9119 00Z 1 1 Z . U 7 Cu II

9900 2010.65
f
Ir I 42000 2068.33 Sb 2700 2112.68 T

lr
T
1

11000 2012.00 Au I 26000 2068.66 Ge 5500 2113.93 Sn I

6200 2012.78 Hf II 4200 2070.67 Os II 2500 2116.67 Yb n

4200 2013.32 As I 3400 2071.21 W II 2100 2117.66 Os I

zii nn 901d. 9*^ W II dROO oflTQ nozu J o . y/o Sn I dROO4-OUU 9117 Qftz-i. 1 1 . y\} Os I

19000 2015.11 Mo II 4200 2074.70 Re 1000 2118.48 Sb
T
1

16000 2017.87 Re I 2000 2074.79 Se 2100 2118.87 W II

29000 2018.14 T
1 2200 2075.59 W II 1800 2119.54 Ir I

17000 2019.07 Ge I 2400 2076.43 Ru I 6600 2119.79 Os
zyuuu OAOA Of.ZU/U.zO Os / zuu 9076 QCZU tO.yO Os I 9don 9191Z i Z 1 . 0 7 W II

40000 2020.30 Mo II 7200 2078.09 Os 1900 2123.84 Os I

10000 2021.21 RiDl I
1 9700 2079.11 W II 2200 2124.12 Si I

2600 2021.38 T
1 14000 2079.97 Os 950 2124.74 Ge I

6000 2022.02 Pb I 6500 2081.16 Te I 1700 2125.21 Nb II

8700 2022.35 Ir I
A OAA 2UB 1 .DO Mo II zuuu O 1 A A

Ir I

14000 2022.76 Os I 2900 2082.54 Os
{

1100 2126.54 Nb II

2400 2024.34 I
1 3700 2083.22 Irir 3000 2126.74 Yb II

3000 2025.48 z^n
TI
11 2600 2083.77 Rii 4500 2126.81 Ir II

7300 2026.08 W II 3700 2083.92 Re I 1900 2127.39 Sb I

O C AA8500 OAOO 1 O2028. lo Hf II
0 AAAoUUU zUo4. Iz Fe I

9000 9 1 97 =^9Z 1 Z / . DZ Ir I

14000 2028.23 Os I 3000 2084.59 Pt
}

4500 2127.94 Ir I

3300 2029.32 IN D
TT
11 10000 2085.59 Re

I
950 2128.61 Pt T

1

3000 2029.49 Ck5D T
1 3100 2085.74 ir 1500 2131.18 Nb II

15000 2029.98 W II 4200 2086.02 Ge I 2500 2133.63 Bi I

Q OAA3200 OAO A ^ 02030.63 Pt I
o/;aaODUU ZUoO. ly W II

OIQC A-lZ 1 OO . 4- 1 P I

4400 2032.41 Pt I 17000 2088.82 Ir 2000 2135.98 Cu II

3000 2032.99 Nb II 4200 2088.93 B 3400 2136.18 P I

15000 2033.57 Ir I 2900 2089.03 Os 5300 2137.11 Os I

18000 2034.44 Os I 2200 2089.14 W II 700 2138.53 Cu I

2700 OA on AO
2035.03 W II 2900 OAOA O 1 Os lUUUU ZloO.oD Zn I

1600 2035.84 Cu II 2400 2089.52 Mo II 3400 2139.04 Re II

2200 2037.12 Cu II 6500 2089.59 B 3200 2139.69 Sb I

21000 2038.44 Mo II 1700 2090.48 W 1100 2140.13 Ta II

13

559-795 0 - 75 - 3 (Pt. 2)



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelencth
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Vv ;i Vf 1 f»n 0"th

in A

Element
and

Spectrum

1600 2141.83 Sb I 740 2191.64 Ir I 460 2248.75 W II

1600 2142.74 Re II 630 2191.84 Fe I 150 2249.30 Pt
2142.97 Ke OOU 2192.26 Cu II 480 2249.79 1 a TT

11

18000 2142.81 Te 540 2193.20 Ta II 460 2249.80 W
1900 2144.23 Pt I 1100 2193.88 Ta II 1200 2250.76 Ta II

19000 2144.38 Cd II 840 2194.39 Os II 190 2251.17 Sn I

3200 2144.86 Sb 1600 2194.49 Sn I 1300 2252.15 Os I

1500 2146.87 1 a
TT
11 44U 2194.52 W II 2100 2253 38 T

ir

3200 2147.25 Te 1700 h 2195.54 Lu II 2253 49 Ir

3700 2148.22 Ir J 1500 2196.03 Ta II 320 2254 01 Hf II

600 2148.73 Sn I 600 2196.04 Fe I 260 2254.86 Ta II

2600 o 1 /I n 1/1214y.l4 P 3400 2198.71 Ge I 2100 2255.10 Ir I

2400 2149.97 Us 2200 2199.34 Sn I 160 99SS 1

S

Hf II

2500 2150.54 Ir J 1700 d 2199.58 Cu I 690 9955 59 Ru
740 2150.62 Ta II 2199.75 Cu I 440 2255 73 Re J

1400 2151.43 Sn I 1500 2199.67 Ta II 440 2255.77 Ta II

3500 2152.68 Ir II 400 2201.32 Sb I 1400 2255.81 Ir I

1400 2152.84 cbr 11 400 2202.22 Pt I 2000 2255 85 Os II

280 2152.94 P 760 2202.49 Os I 180 9956 on Ge
850 2153 56 W 11 1400 2903 53 Pb II 860 2256.19 Re T

550 2154.08 P I 1300 2204.48 W II 360 2256.51 Ta II

2600 2154.59 Os I 500 2207.14 Ta II 770 La II

2900 2155 81 Ir 300 9907 98 Si I 350 9958 51 Ir

3700 2156.67 Re 910 2208 09 Ir II 500 2258 71 Ta II

850 2157.80 w II 1000 2208 45 Sb I 1400 2258 86 Ir

1300 2157.84 Os I 290 2208.81 Mn I 500 2259.02 Te I

7900 2158.05 Ir I 3200 2209.65 Sn I 290 2259.53 Ru I

1200 ?1 S8 SI^ 1 <JO . oo Os
{

1400 d 9910 01 Ta 11Id 11 840 9961 49 Ta II

360 2159.85 Te 2210. 19 Ta II 260 2961 62 Ta II

2400 2161.00 Os 540 2210.82 Hf II 990 2262 30 Ta II

370 2161.60 Yb II 300 2210.89 Si I 550 2262.51 Sb I

2100 2162.88 Ir I 300 2211.05 Sn I 2000 2264.39 Re I

600 2165.01 Ta II 540 991 3 8S Mn I 1400 9964 60 Os
}1400 no v_> U 4200 2214.26 Re II 830 2264 61 Ir

Pi 9914. 'iS Til I 9000 9965 09 Cd II

480 2165.52 As I 2200 2214.58 Re I 1100 2266.33 Ir I

1400 2165.96 Sr II 420 2215.60 Ta II 250 2266.83 Hf II

W II 480 2216.67 Si I 480 2267. 19 Sn I

OlAA 77^ 1 UU . 1 i Fe 1300 9990 37 Ir I 150 2267.47 Cd T

11 no 91/;^; on T

\JO\J 9990 7^ OU 1 290 9968 17^^UO .11 Co T

1100 2167.75 Os I 790 2221.07 Ir II 360 2268.28 Os I

4900 2167.94 Re I 770 2221.84 Mn I 190 2268.84 Pt I

5800 2169.42 Ir II 320 2222 61 Pt I 1000 2268.90 Ir

0<J\J\J 2169.99 PK 2224.46 Yb II 3200 2268.91 Sn
9171 t\'^ US 9994. Q1 OU 1 500 d 9969 10 Al

T

2269.22 Al J

1100 2174.60 Co I 460 2225.70 Cu I

1500 2174.67 Pt I 1700 2226.42 Re I 220 2269.56 Ta II

1 1 V\
1 1 yjy) n 91 74. QQ Be

}

950 9997 7ftJ.JO Til I 400 2269.69 Mo II

Z 1 ID. IKJ DC ouu 9997 Q8 Os IW5 1 960 2270. 17 us
4'OUU 917^ 9d.Z 1 / 0 . ZH- Ir } 9998 9S Bi I 180 2970 94 w TI

11

8500 2175.81 Sb I 1200 2230.08 Cu I 95 2271.37 w I

3400 2176.21 Re I 1700 2230.61 Bi I 740 2271.85 Ta II

lAf\ 9 1 7Q HQz 1 lo.yjo Ta II 480 9911 79 on 1 780 9979 ft.Q Ru
1 jUU 9 1 7Q noz 1 i o.UV r e i lUU 9914 ^il us 1 9979 SO 1 a TI

11

Z / UU 9 1 7ft 17Z 1 1 O. 1 / Ir
QonVzU 99 IS 44 i\c 1 140 9979 61 Ti1

1

1800 2178.94 Cu I 580 2236.17 Lu III 180 2273.28 Ti I

1500 2179.19 Sb I 1400 2239.48 Ta II 280 2274.38 Pt I

1 9nn
1 zuu 9 1 Q 1 79Z 1 o 1 . / Z Cu 2500 99d9 fSKZZ4-Z. UO Ir ITir 11 9fi0 2274.49 Co

9 1 Q9 7 1Z loz.

M

Ta II 350 ZZ4'O.UO Y TI 9 inn 9974 69zz 1 ^. uz Re
4oU 9109 OAz loz.VU W 720 99<ic^ 1^ conn r 997c; oc Re II

960 2184.68 Os 620 2245.76 Ir II 150 2276.21 Rh II

850 2185.71 Yb II 4200 2246.05 Sn I 810 2276.53 Co
1600 2187.43 Ir II 200 2246.88 Pb I 340 2276.58 Bi

240 2187.87 La II 400 2247.00 Cu II 130 2276.70 Ti

1100 2190.38 Ir II 240 2248.48 Ta II 95 2276.94 Lu II

14



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
W aVCldlliLliI

i Ain

Element
and

Intensity

and
W d, V ClC Iltillll

in A

Element
and

Intensity

and
W d V CJICI Icll' II

in A

Element
and

Character Spectrum Character Spectrum Character Spectrum

620 2277.16 Hf II 630 2300.78 Ni I 260 2319.16 Ta II

510 2277.58 W I 160 2301.47 Ta II 220 2319.19 Re I

2278. 19
T >Ku 1 980£i<J\J 9^09 08 NIL XT

11 200 2319.44 La TT
11

780
I Ov 2279.57 Ru I 440 9309 94 Ta II 2600 2320 03 Ni I

997Q 8=i Ta I 290 9^09 ^4 Ru 370 9390 16 Re I

190 2279.96 Ti I 140 2302.73 Ti I 550 2320.18 Os I

660 2280.00 Ir I 440 2302.93 Ta II 140 2320.81 Yb II

99ftl 091 . uz Ir II U iU 9^09 QQ£.iJ\J£. . 77 Re £,0\J 2321 . 14 HI
TT
11

1 Ann 99R1 69 Re I ZOv/O. ^+7 Ta II IQOO 9^91 "^8 Ni I

uuu 99S1 Ql Ir I 240 9303 8^ W II 410 9391 45 Ir I

320 2282.19 Ta II 190 2303.97 Co I 410 2321.58 Ir I

1400 2282.26 Os II 290 2304. 18 Co I 460 2321.63 w I

zzoo . oz Co II 9700 9'^04 99 Ir yo 9391 73^0^ 1 . 1 0 Rh
T
1

998^ fi7 Os I 1 dOO O'JAA <)A, Ba II 1 ^0 9'^99 01 Ru I

99R4 (SO Ir I ^flC\lUU ZOWt. £.iJ Mo II 580 9399 47 Hf n

360 2284.79 Tm II 360 2305.18 Co I 800 2322.49 Re I

260 2284.85 Co I 410 2305.47 Ir I 350 2322.58 Rh I

160 2284.91 W I IQO ZOUJ. U i Ti 240 9399 68 Ni I

1 ou 99fi'^ 09 1 a n 1 80lOU 9'^nA nAZoUO.UD Tnin IT11 9dOO 9Q9Q 11 Cn I

OOQC 17£.4.00 . 1 <
Ww I

1 900 9QnA lA oD ^00 9090 9c IT11

790 2285.25 Ta II 680 2306.54 Re I 310 2323.98 Os I

170 2285.38 Ru I 240 2306.59 W I 660 2324.24 Os I

99Rfi ^f\ZZOU . 1

u

Co II dOO OQfl^i ft! Cd 810 £,0£,^,0£, Co II

Uvv Ta1 a IT IDU ZOUD. 7 J
Mn IT1

1

1 90IZU 9'?9d. '^O Hf II

\JO\J Snoil I1 910 9^07 97 ir ?oo 9104, QQ£.0£.^ ,oy HfIII 11

240 2287.27 Ta II 2900 2307.86 Co II 170 2325.51 Os I

2900 2287.51 Re I 240 2308.04 Pt I 570 2325.55 Co I

790 9987 81 Co I oou zouo. 0

1

Os 1 mn
I 4UU 939c; 70 Ni I

9988 09£.£.00 .\JL v_. u T
1 1 00 90AO Af.ZOl/0.40 Tn1 a IT1

1

1 Qn
1 oU IVl u I

9988 19£.£.00 . 1 z As I
1 QIO 9'3AO QQzouo. 70 Irir 900Z 7U 9-39/; noZOZVJ. U7 w II

140 2288.57 Rh 1 2600 2309.02 Co I 100
Pt I

120 2288.98 Sb I 340 2309.02 w I 770 2326.14 Co II

990Q lA Ta II 9QnO Q9Z0U7.0Z Rh 1 in1 4U 9Q9A 17zozu. 4 / Rh I

ZZOV. z / Pt 1
9 Q 1 n OAzo IU. vo iNl

}

770 ZoZu.4o II

OIK) 99PQ '^9 I
i

99nnzzuu ZO 1 1 .4 i oD QQO AoVU Q 9Q9A '=;.AZoZD. DO w I1

1600 2289.98 Ni I 1800 2311.60 Co II

909A 70ZoZD. ( U w I1

240 2291.46 Co I 1700 2312.34 Ni I 110 2326.93 Th II

900 99Q9 onZZ 7Z . UU Co II 44U 9019 f.(\ZiJ 1 Z.DU Ta II ooU 90 9A 00ZoZO . 77 Os I

99Q9 A.(\ZZVZ.'+U Pir I 1
1 on 9Q 1 9 QlZo 1 Z.o4 II11 9inZ4U 9Q97 09ZoZ / . 7Z I1

1 SO
1 OU 9909ZZVZ .0^ 1 a II

11 zoU OQ 1 9 07zo iz.y / i\e 9 1 nZ lU 9Q97 QQZoZ / .70 I-ir I1

260 2293.39 Co II 440 2313.17 w I 75 2328.31 W II

380 2293.44 Sb I 220 2313.34 Re I 80 2328.64 Rh I

99QQ QAZZ 70 . Ot" Cu I 1 inn1 4UU 9 Q 1 Q AAzo 1 0 . 00 Ni ouu 9'39Q AAZOZO . UU Re I

99QA 90ZZ ^T". zu I
1 1 on1 7U 9010 JCZo i 0. / D \Js If

11 I 0 9^90 7c:ZOZO. / 0 La II
11

9700 9904. 10ZZ 74. 47 rve
I
1

1 /inn
1 4Uu 9Q 1 Q OQZo 1 0. 7<5 IN] 1m 9Q90 inZoZV. iU Co IT11

530 d 2294.49 W I 1800 2314.05 Co II 300 h 2329.28 Cd I

2294.54 w II 220 2314.17 w 120 2329.77 Tm II

ooKj
OOQC AOZZVD. Uo Ir I

1 onioU 9Q11 9nZo I'+.zU Ge 01 ny4U 909Q Qf.Zozy.yo Ni I

1 AH 990^ IQZZVD. i 0 1 a 1 mn
1 4UU 9Q 1 1 OQZo i 4. Vi5 Co II

11 DoU Z.OO\J.OD Co IT
11

zou 990c; 9'JZZVD. Zo Co 1
1

1 on
1 vu 90 1 C A9Zo 1 o.UZ w 1

1

11 91 nZ4U 9QQn lAZooU.40 Mo T
1

370 2295.68 Nb II 460 2315.38 Ir I 100 2331.29 Ta II

220 2296.05 Co I 420 2315.46 Ta II 180 2331.29 W I

A 90OA 71zzyo. /

1

Co I
on ZO lO.oU Pt I

on Zoo 1.0/ Ag II

ooU zzy / .0

1

Us f
1

1 /I n 0 Q 1 c OQZO lO.Vo 1 1
OQnZoU OQQl OAZoo 1 .OU 1 m ITT

111

1 on 9907 11zzy / . 4- i Lu 11 4ou 9 Q 1 A niZo 10.U4 INi
T T
11

7c;
(

0

9QQ1 01Zoo 1 . V i W 1

1100 2297.78 La III 430 2316.16 Co I 690 2331.98 Ta II

220 2297.79 Fe I 530 2316.86 Co I 110 2332.12 Mo II

99QQ nc:zzvy.Uo Ir I IWU ^0 1 ( . to Ni Z60Z. ly Ta II

zzyo. lo Ir I ZZUU Zol 1 .Zo Sn /U ZioZA'i Pb I

OOQQ nozzyo.uv Re II
A on Z6l I .oU Ru 7c:

Id W I

270 2298.33 W I 90 2317.82 La II 260 2332.80 Fe II

460 2299.53 Ir I 220 2318.29 Pt 200 2332.97 Hf II

390 2299.77 Re I 55 2318.36 Rh 540 2333.30 Ir I

150 2299.85 Ti I 110 2318.96 W 130 2333.77 W II

910 2300.50 Ir I 95 2319.10 Rh 740 2333.84 Ir I
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Table 2. All observed lines in order of wavelength— Conlinued

Intensity

and
Character

Wavelength
m A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

110 2334.13 Ta II 2349.33 W I 260 2361.09 Ta I

270 2334.33 Re I 190 2349.34 Ru I 120 2361.23 Tm III

580 OO 0 /I C AZ334.50 Ir I 230 2349.39 Re I 95 2361.53 Co II

olU Z004.0D Us T
1 2600 2349.84 As T

1 300
o 1 zr T AO
2361.92 15 I,Kn 1

190 Z6i'i. 1 I
IT11 230 2350.23 Us TT

11 200 o o zr o Az:
2362.06 INl

T
1

1400 2334.80 Sn I 190 2350.28 Co I 310 2362.41 Os I

180 2334.88 Ta II 120 d 2350.37 W II 900 2362.77 Os I

120 2334.96 Ru II 220 d 2350.46 I\c T
1 160 2362.78 i a II

2000 2335.27 tsa
TT
11 2350.46 w/w T

1 50 2362.89 Yb TT
11

2335.73 Ke T
1 540 2351.22 ornt TT

11 2500 2363.04 T
Ir

T
1

140 2335.75 Ta II 310 2351.33 Ru I 850 2363.07 W I

1 inn Co I
ooci onZoo 1 .07 Co I loU 2363.32 Ta II

220 2336. 10 Re I 60 2351.55 Os I 190 2363.33 Os I

720 2336.80 Us TT
11 60 2351.72 Os T

1 1900 2363.79 Co II

zUO OO 0 T 0 0.66 Ml IT
11 90 OOCI AA2351.99 1 a

TT
11 120 2363.91 i m TT

11

Ni I

0 0^:0 AT
2363.97 1 m TTT

111
460 2337.49 680 2352.07 Re I

160 2337.82 Ni I 55 2352.47 Rh I 60 2364.22 W II

670 2337.94 Co II 80 2352.61 Mo I 600 2364.24 Ta II

270 2337.95 Re I 100 2352.62 Ir I 70 2364.37 Mo I

140 2338.00 r e
IT
11 180 2352.65 Au I 80 h 2364.71 Cr I

70 2338.28 Ga I 1600 2352.85 Co I 200 2364.83 Fe II

300 2338.28 Ta II 360 2352.99 Os I 960 2365.07 Co I

220 2338.36 Tm III 110 2353.02 Hf I 200 2365.32 Re I

430 2338.63 Os T
1 2000

O 1 n o * o
2353.42 Co I 110 2365.45 W I

1600 2338.67 Co I 170 2353.86 Ta II 110 2365.85 W I

480 2339.05 Co I 210 d 2353.95 Re I 1200 2365.90 Re I

170 2340.18 Pt I 2354.08 Re I 45 2365.96 Tm II

190 2340.47 Mo I 85 2354.03 Th II 90 2365.98 Hf II

290 2340.69 Os I 50 2354.20 Y I 40 2366.04 Th II

240 2340.69 Ru I 320 2354.61 W I 50 2366.09 Mo II

70 2340.92 Tm II 5500 2354.84 Sn I 110 2366.18 W I

200 2340.94 Ta II 580 2355.00 Ir I 95 2366.96 W I

210 2341.37 W I 80 2355.22 Mo I 95 2366.99 Th II

190 2341.59 Mo II 120 2355.22 Ta II 460 2367.05 Al I

200 2341.61 Ta II 120 2355.28 Os II 160 2367.11 Tm II

80 2341.82 Er II 80 2355.42 Mo II 50 2367.24 Ta II

190 h 2342.85 Ru 11 620 2355.48 Co I 200 2367.25 Y III

60 2343.12 W I 170 2356.05 Ta II 500 2367.35 Os II

1600 2343.18 Ir I ^50 2356.50 Re I 570 2367.68 Re I

230 2343.32 Hf 11 85 2356.76 Th II 150 2367.69 W I

360 2343.49 Fe II 140 2356.90 Ta II 370 2368.04 Ir II

740 2343.61 Ir I 260 2356.91 Dy II 40 2368.05 Th II

130 2343.64 Ta II 240 2356.92 Os I 180
O 1 Z" A OA
2368.28 Pt I

430 2343.74 Os I 310 2357.05 Tm III 110 2368.34 Rh I

160 2344.03 As I 280 2357.10 Ft I 180 2368.53 Re II

620 2344.26 II
1

1

240 2357.25 Os I 100 2368.60 Fe II

860 2344.78 Re I 250 2357.30 Ta I 290 2369.24 Os I

140 2345.28 Re I 230 2357.53 Ir II 520 2369.27 Re I

55 2345.41 Rh I 60 2357.90 Sn I 150 2369.32 Ta II

1200 2345.54 Ni I 170 2357.91 Ru II 500 2369.67 As I

260 2345.75 OcW a 1 60 2358.07 W I 360 2369.68 Co I

620 2346.16 Co I 410 2358.16 Ir I 50 2369.89 Cu II

100 2346.42 Ta II 530 2358.18 Co I 170 2370.17 Ru I

190 2346.63 Ni I 110 2358.51 Er II 240 2370.51 Co I

140 2347.06 Re I 60 2358.81 W II 500 2370.70 Os I

430 2347.38 ws I
1 110 2359.10 Fe II 220 2370.76 Re II

910 2347.39 Co II 170 2359.16 Ta II 300 2370.76 Ta II

320 2347.44 Hf II 55 2359.18 Rh I 400 2370.77 As I

400 2347.52 Ni I 110 2360.00 Fe II 95 2370.89 W I

190 2347.58 Ba II 90 2360.29 Fe II 480 2371.18 Os I

75 2347.97 W I 580- 2360.44 W I 40 2371.32 Ga I

120 2348.10 Fe II 50 2360.50 Sb I 35 2371.39 W I

120 2348.30 Fe 140 2360.56 Ru I 170 h 2371.44 Co I

9500 2348.61 Be I 160 2360.63 Ni I 210 2371.52 Re I

7£ 2349.26 W II 500 2360.73 Ir I 320 2371.58 Ta I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W avelenetn

in A

Element
and

Spectrum

Intensity

and
Character

W aveleneth
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

340 2371.86 Co I 75 2380.89 Re I 320 2388.63 Fe II

140 2372.27 Mo I 100 2381.00 Hf II 35 2388.80 Pb I

3500 2372.77 Ir I 440 23ol. 13 Ta II
Q 0AA oooo no Co II

70 2372.80 1 a
TTU 1 OA OOQl T

A

x\e
T
1

AAOU OQQQ no
V

95 2372.83 Co T
1

A AA400 O OO 1 1 o2381. lo As T
1

1 1 AIIU OQQQ
1 m II

11

850 2373.12 Al I 240 2381.52 Ta II 240 2389.08 w I

170 2373.35 Al I 540 2381.62 Ir I 170 2389.11 Re I

140 2373.38 Co I 170 2381.75 Co II 160 o o on 1 1
2389. 1

1

Ta II

150 2373.48 Re II 65 2381.95 Dy 110 2389.20 Mo TT
11

100 2373.67 Sb I 1300 2382.04 Fe II 50 2389.21 /Lx

260 2373.73 Fe II 180 2382.46 Os I 120 2389.53 Pt J

30 2373.83 Y 270 2382.89 Rh I 670 2389.54 Co II

130 2373.84 Th II 210 2382.99 W I 40 2389.54 In I

100 2373.94 Ta II 210 2383.17 Ir I 120 2390.37 W II

50 2374. 13
wrW T

I 80 2383.24 Fe II 170 2390.43 Re

85 2374.33 Os I 1200 2383.26 Te I 2500 2390.62 Ir
I

60 2374.42 Zr I 80 2383.28 Er II 170 2390.74 Yb II

510 2374.47 W I 130 2383.33 Cr I 75 2390.87 V I

95 2374.51 Os I 230 2383.40 Rh I 2700 2391.18 Ir I

85 2374.76 w I 1800 2383.46 Co II 75 2391.26 V I

95 2375.06 Os II 180 2383.46 Re I 85 2391.28 Re r

320 2375.07 Re I 150 2383.52 Mo I 170 2391.37 Co I

85 2375.08 Th II 130 2383.64 Pt I 150 2392.15 Dy
290 2375.09 Ir II 80 2383.64 Sb I 1300 2392.19 Lu II

170 2375. 18 Co II 150 2383.68 Tm II 160 2392.42 Ru I

70 2375.19 Fe II 170 2383.72 Ta II 240 2392.60 Co II

240 2375.27 Ru I 85 2383.79 Ir I 85 2392.90 V
80 2375.63 Ru II 40 2384.00 V II 120 2392.93 W II

150 2375.82 Re I 60 2384.17 Zr I 55 2393.11 Th II

70 2375.91 Ta 1 240 2384.28 Ta II 170 2393.18 Hf II

95 2376.06 W I 40 2384.28 V I 450 2393.36 Hf II

170 2376.40 Nb II 55 2384.36 Th II 230 2393.65 Re
50 2376.57 W I 60 2384.39 Fe II 1700 2393.79 Pb I

2600 2377.03 Os I 35 2384.52 Ti I 670 2393.83 Hf II

50 2377.05 W I 240 2384.62 Os I 240 2393.90 Co II

220 2377.22 Co I 40 2384.65 Rh I 330 2394.29 Os T

250 2377.28 Ir I 670 .2384.82 W I 320 2394.37 Re I

100 2377.33 Re I 1400 2384.86 Co I 320 2394.52 Ni II

260 2377.61 Os I 50 2385.24 Y 290 2395.39 Os I

80 2377.83 Er II 130 2385.73 Ta I 120 2395.48 W I

190 2377.84 1 11 II1 i 1500 2385.78 1 e T 1100 2395.62 r c II

250 2377.98 Ir I 270 2386.14 Rh II 1100 2395.88 Os
95 2378.14 Os I 85 2386.16 W I 35 2396.17 Pt I

150 2378.31 Ta II 1000 2386.36 Co II 70 2396.30 Ta I

40 2378.40 Al I 100 2386.58 Er II 110 2396.38 Er III

75 2378.53 II1

1

120 2386.58 Ir II 95 2396.71 II11

2000 2378.62 Co II 240 2386.58 Ni I 220 2396.78 Os
95 2378.74 Os I 40 2386.81 Pt I 320 2396.79 Re I

200 2379.14 Ge I 1300 2386.89 Ir I 120 h 2397.03 Co I

150 2379.28 Fe II 180 2386.90 Re II 730 2397.09 W II

500 2379.38 Ir1

1

I 60 2386.96 V I 90 2397.30 Er II

1000 2379.38 La III 1400 2387.06 Ta II 200 2397.31 Re
900 2379.39 Os I 110 2387.09 Nb II 620 2397.39 Co II

180 2379.64 Os I 120 2387.17 Er II 60 2397.61 Os I

900 h 2379.69 Tl I 1700 2387.29 Os I 560 2397.73 W I

370 2379,77 i\e I1 130 2387.36 uy TI 70 2397.78 VV J

180 2379.84 Os 140 2387.46 Co I 560 2397.98 W J

180 2380.22 Re I 85 2387.46 Re I 18 2398.02 Yb II

250 2380.30 Hf II 140 2387.52 Nb II 110 2398.18 Os
100 2380.41 Mo I 120 2387.75 Au I 70 2398.27 V

1400 2380.48 Co I 50 2388.01 Zr I 160 2398.48 Nb II

200 2380.72 Sn I 55 2388.14 Th II 70 2398.56 Ca
150 2380.76 Fe II 45 2388.27 Nb II 75 2398.71 Re
65 2380.81 Ti I 80 2388.37 Ta II 75 2398.89 Re
95 2380.82 Os I 340 2388.57 Re I 60 2399.04 W
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

W avelenfitn
• Iin A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

120 2399.14 Lu II 260 2407.67 Co II 120 2415.33 V I

110 2399.15 Ta I 80 2407.88 Rh I 610 2415.68 W I

OOU Fe II 1 1 A 9/1 A7 OAZ^U I .VU V I
QA O/l 1 C OA Rh II

OQQQ fin Pb lOU 94.07 09Z4'U ( .VZ 1\U IT11 net 9A1 ^ HfiZ'4'lO.oD lr
T
1

oU 95QQ QO
1 a 9An Z4'Uo. 10 Sinon T

1 oo Z'+lO.VO ill
TT
11

70 2399.96 V I 27 2408.19 Rh I 220 2416.14 Ni II

T'V 9400 ^0 Er II oo 94.08 9'^Z*tUO. zo Tm II Ov 94.1 A 94.Z** IU-Zt" W I

Z4-UU.DO Ta II 1 3A O/iriQ OA Ta II
1 OAIzU z4Jo.oU Re I

O 1 A -Jzlu d Z4UU. /Z Ke A A40 o 4 AO on2408.39 Mo T
1

1 OA120
Ci A T /I A A
2416.44 Ke T

1

tie J ^ Af\ 0/1A0 AOz4Uo.DZ Lr T
1

1 OAIZU Oyl 1 A 7C2410. 10 V I

94.00 7ft Hf11

1

TI11

360 2408.67 Os I 320 2416.89 Ta II

60 2400.84 Co I 310 2408.75 Co II 140 2416.90 Co II

ztwu . oo Bi I Acn450 2409.02 T
1 m XT11 160 2416.99 IN D

TT
11

you OAm 10Z4U1 . lo Us
j

95 2409.03 w 1 140 2417.05 Co I

oU w onA z4uy.o /
T
Ir I

OA80 2417.33 Ta II

210 2401.68 Re J 240 2410.01 Dv II 90 2417.35 V I

85 2401.77 Ir I O l\) 94.1 A 1 4. Hf II loUU 9A17 Q7Z4l t ,6 I Ge I

(

u

O-iAl Q7 Pt I
OAAzyu O /I 1 A 1 "7

lr I 1000 2417.65 Co II

ii4Ul.yc> Pb
J

27 2410.25 Rh I 120 2417.66 Re I

1 luu d z4Uz.Uo Co
}

270 2410.37 Re I 320 2417.69 Hf II
9/1 AO 1 7 Lo '

240 2410.51 Co I 220 2417.86 Ta 11

140 2402.13 Ta II 300 2410.52 Fe II 80 2417.96 Mo II
OAAMi) O /I AO O Q Os I 40 2410.53 Er II 530 2417.99 Os I

IDA 0/1 AO on Dy £A O /I 1 A AO2410.62 W I 100 2418.06 Pt I

A C Oyl AO /I Cz4Uz.4d w OAA290 2410.73 lr I 620 2418.11 Ir I

150 2402.60 Re J 55 2410.89 Ru I 60 2418.20 Re II

780 2402.72 Ru II 240 2410.98 Os I 85 2418.35 Os I

75 2403.04 Re n 120 2410.99 Re I 55 2418.36 Ti I

OAA O;1A0 AA Pt OOA220 241 1 .07 Fe II 530 2418.53 Os I

OAA 0/1 AO C A/403.D4 Os A C45 O /I 1 1 OA241 J .30 Th II 55 O /I 1 O £i A2418.64 Rh

140 2403.61 Mo 75 2411.54 W II 140 2418.69 Nb II

100 2403.68 Ta II 5300 2411.62 Co I 110 2418.70 Ga I

0 0 AjjO O /I A 0 O C2403.85 Os I 130 241 1.73 Pb I 150 2418.77 Ta II

410 2404. 1

7

Co 95 241 1.90 Os 65 2419.01 Mo II

90 2404. 17 Th II 110
O /I 1 A A
2412.44 Tm II 670 2419.12 Co I

75 2404.24 W JJ 140 2412.46 Nb II 80 2419.21 Lu II

150 2404.34 Re I 40 d 2412.53 Ta II 240 2419.31 Ni I

35 2404.41 Er II 2412.67 Ta I 50
O y1 1 A A
2419.34 W II

70 2404.43 Fe II 90 2412.69 V I 65 2419.37 Tm II

90 2404.50 Th II 1600 2412.76 Co I 170 2419.40 Re I

70 2404.56 Hf
ti

40 2412.84 Mo II 60 2419.41 Zr II

80 2404.66 Mo II 120 2413.01 Mo II 100 2419.57 u II

1000
c\ 4 r\ A o O2404.88 Fe II 70 2413.03 V I

CA50 2419.63 Os
1500 2405.06 Re I 150 2413. 18 Ag II 45 2419.75 Rh I

95 2405.08 Os II 95 2413. 19 Co I 1200 2419.81 Re I

50 2405.26 W T
180 2413.22 Re I 95 2420.02 Os II

55 2405.34 Nb JJ 220 2413.31 Fe II 100 2420.12 V I

540 2405.42 Hf 11 540 2413.31 Ir I 80 2420.18 Mo II

290 2405.45 Os I 90 2413.33 Hf II 45 2420. 18 Rh II

45 2405.52 Zr I 100 2413.41 Th II 30 2420.20 Tm II

1700 d 2405.58 W .

95 2413.58 Co I 60 2420.20 W I

2405.69 w 25 2413.93 Y II 70 2420.28 Er II

740 2405.60 Re I 320 2414.04 W I 120 2420.73 Co II

55 2405.85 Nb II 480 2414.06 Co II 130 2420.82 Ru I

140 2405.86 Mo I 95 2414. 10 Os I 65 2420.98 Rh II

200 2405.96 Os J 120 2414.32 Ta I 50 2421.01 W II

120 2406.27 Co J 4800 2414.46 Co I 140 2421.03 Ta I

130 2406.44 Hf II 290 2414.52 Os I 100 2421.06 V I

130 2406.55 Ta 120 2414.59 Re I 50 2421.15 Os I

300 2406.66 Fe II 240 2414.68 Y III 85 2421.23 Ni I

320 2406.70 Re 55 2414.82 Ru II 75 2421.30 Ti I

120 2406.75 V 240 2415.21 Ta II 28 2421.35 Yb II

5300 2407.25 Co 4800 2415.30 Co I 170 2421.38 Re I

40 2407.57 Ta 180 2415.32 Os I 120 2421.65 Tm II

230 2407.59 Ir 70 2415.33 Mo I 3600 2421.70 Sn I
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Table 2. All observed lines in order of wavelength — CoMmueA

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

300 2421.73 Re I 2600 2427.95 Au I 320 2435.15 Si I

150 2421.85 Ta II 60 2428.00 Ta II 140 2435.51 Os I

OD 9/101 Os I fin Z4'Z0.U'+ Pt 1 lU OAI^ £^9Z4o0. DZ V
J9191 ftfl Re I 9d9ft 10 Sr Z'tOO.UO Os

Q C00 94.91 Qd. Os 94.00 90 Pt 1
OA'iC. OO
Zt-OO.OO Co T

100 2421.98 V I 40 2428.23 Ti I 40 2435.95 Nb II

60 2422.13 Sb I 110 2428.28 V I 65 2435.96 Mo II

560 0/100 OA Y II 0/190 90Z^-ZO.ZV Co II 1 snn O/L'^R OAZ'+OD. VO W
130 0/100 on w T

1 DO Z'+Zo.'r<3 Tm1 111
IT
i 1 inn Z4-OD. WO RpI\t:

lyo 0/100 I
1 ZOVJU OAOO CO

Z4-ZO. Do r\e 4*0 OA'ifx IQ Tm1 111 TT

40 2422.66 w I 410 2428.60 Co I 29 2436.26 w I

150 2422.75 Dy II 20 h 2428.63 Pb I 35 2436.33 Nb I

r r
55 0/100 AOz4zz.yz Ru I 4o O/iOQz4zo. (d Hf oO 9/1 A 9Z4o0.4z Ir

}45 0/1 oo ATz4zo.0l 1 n
TT
11

1 OAizU O/lOO nnz4zo.yv nt TT
11 oU OA Q^^ CI A/.Us

zuu 0/10Q A7z4Zo.U / Us IT
11

Ot^zo 0/1 OQ ^f\z4zy. lU r t
9/1 0.1

1 a IT
11

23 2423.28 Tm II 65 2429.16 Sc J 250 2436.62 W J

70 2423.33 Ni I 120 2429.23 Co I 2900 2436.66 Co I

V I
1 "TA
1 /U O/l on on W II

1 OAlOU O/l OA. Ar\ Pt

170 z4z3.48 1 a
TT
11 5500 2429.49 Sn

}

70 2436.98 Co
TT
II

60 O/l oo CA2423.50 Ke T
1 230 o A on c o2429.52 Kh 110 n A O'J A"?2437.07 1 a

120 2423.62 Co II 45 2429.60 Ru J 18 2437.08 Rh J

70 2423.66 Ni I 110 2429.65 Re I 110 2437.23 As I

90 0/1 o 0 oz4z3.68 Th II
C A50 O A on /I "7

2429.67 Os 45 O A 01 AO Nb II
C A50 O /I O 0 "7Az4zo. (0

T r

U
TT
It

o/; A3oU o A on n 124z9.71 1 a TT
11

A C45 OA 01 C A2437.54 1 n TT
11

ou 0/100 Q/lZ4Zo.o4 Ke TT
11

1 'TA
1 IV 0 A on OAz4zy .o4 W OAyu 0/10 7z4o / .0

/

1 a

75 2423.94 Rh 35 2430.07 Fe II 65 2437.67 Tm II

70 2424.00 Mo II 55 2430.26 Lu II 70 2437.73 Os
"7 A
/o

O /I O/l AOZ4z4.0z Os II 65 O /I 0 A AO2430.43 Mo I
AA90 O/l 0 7 7A243/. 79 Ag II

7 A O ;1 O/l AOz4z4.Uo NT •

INl
T
1

1 OA120 O /I 0 A A A2430.44 W 1 AA100 OA 01 OA2437.89 nil
TT
11

C A O /I O/l 1/1Z4z4. 14
r.
r e

T T
11

OA30 O /I 0 A •? "7

2430.77 1 m TT
11

1 1 A
1 10

OA 01 AA243 / .90 Kb

50 2424.19 Os I 170 2431.06 Ta II 29 2437.95 W
870 2424.21 W I 580 2431.08 W 20 2438.01 La II
Ac95

C\ A Ct A <^ /\

ZlZ'i.Z'i Ti I
oo28 2431 . 15 Th II 180 O A OO AC2438.46 Re I

120 2424.32 Ir
T
1 380 2431.19

/ \Os 1 1 A110 O /I O O £iO2438.62 cSc
C AA500 Os I

c A n540 243 1 .24 Ir
1 1 A
1 10

O/l 0 O £ /I2438.64 Ta II

120 2424.66 Ir I 490 2431.54 Re J 2400 2439.05 Co J

210 2424.89 Ir I 380 2431.61 Os I 140 2439.06 Re I

A 1 AA4100 Co I
£A60 O /I 0 12431.66 Ta r r

55 O /I 0A 1 Az4^9. 10 V
1400 2424.97 Us 1

1 40 2431.85 Kh TT
11 40 O /I O A /I C2439.45 T?Lr

T T
11

370
c\ A c\ A i\r\
2424.99 Ir I 1300 2431.94 Ir 80 2439.74 Fe

60 2425.23 Er II 75 2432.02 V I 260 2439.84 Dv II

60 2425.38 Re I 420 2432.18 Re I 200 2439.91 Ta
AOU 0 /I O C C AZ4ZD.oy Co I

0 0 AAooUU O/l 0 O O 1z4oz.z 1 Co I
A CADOU 0-1 /I A C\A.Z44U.0O Pt I

OAA/90 2425.66 Ir I 170 2432.36 Ir
£A60

Ci A A r\ 112440. 1

1

Fe
130 2425.91 Ta II 50 2432.4 U II 35

c\ A A r\ on
2440.21 Ti II

120 2425.98 Hf II 100 2432.58 Ir
I

65 2440.28 Mo 11

190 d 2425.98 W I 40 2432.66 Rh I 330 2440.34 Rh
2426.08 W I 150 2432.70 Re I 75

C\ A A f\ A '\

2440.41 Re I

450 2426. 17 Tm II 480 2432.70 Ta II 75
o A A (\ r n
2440.58 Re I

C A60 2426. 19 Os I 55 O /I 0 o o c2432.85 Th II
A A40

Ct A A [\ CO2440.68 Os I

80 2426.35 Sb I 65 2432.93 Ru J 90 2440.70 Tm II

170 2426.53 Ir II 35 2433.22 Ti I 65 2440.98 Ti

100 2426.64 Re I 170 2433.28 Re I 530 2441.05 Co I

50 2426.78 Ir I 35 2433.47 Sn I 340 c 2441.47 Re I

240 2426.81 Os I 130 2433.57 Hf II 70
c\ A A ^ e: A
2441.64 Cu I

140 2427.00 Co I 130 2433.59 Ta n 30 2441.89 V T

65 2427.11 Rh II 100 2433.61 Re 85 2442.00 Os J

90 2427.28 Er II 75 2433.80 Nb II 40
c\ A A r\ 'y A
2442. 14 Nb II

130 2427.28 W I 630 2433.98 W 130 2442.39 Ta
65 2427.45 LI 11 19 2434. 10 Ti 230 2442.51 Re

190 2427.49 W II 45 2434.74 Hf II 110 2442.57 Fe
540 2427.61 Ir I 55 2434.75 Tm II 28 2442.68 Nb II

360 2427.64 Ta I 60 2435.01 W II 60 2442.98 W
130 2427.68 Rh I 770 2435.09 Co 24 2443.33 W
70 2427.90 Os II 270 2435.14 Ir 95 2443.61 W
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Table 2. All observed lines in order of wavelength— Coniinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

1 ntprtmf V

and
Character

Wavelength
in A

Element
and

Spectrum

380 2443.84 Pb I 870 2452.00 W I 40 2460.71 Er II

50 2443.87 Fe I 35 2452.30 Hf II 480 2460.81 Co I

35 2443.96 Th II 910 2452.81 Ir I 90 2461.04 Rh II

580 2444.06 W I 85 2453.14 Re I 80 d 2461.06 Ta II

85 2444.09 Re I 60 2453.29 Os I 390 2461.20 Re I

100 2444.13 Ta 11 110 2453.34 Hf II 1800 2461.42 Os I
1

50 h 2444.27 Rh I 60 2453.47 Fe I 85 2461.48 Ce II

28 2444.47 Th II 530 2453.90 Os I 190 2461.57 W I

40 2444.51 Fe II 65 2453.95 Nb II 40 2461.81 Mo II

90 2444.67 Ta II 85 2453.99 Ni I 800 c 2461.84 Re II

250 2444.94 Rene I
1 85 2454.12 ir

T
1 60 2462.12 T

1

35 2444.99 Hf I 80 2454.21 Ta I 110 2462.18 Fe I

250 2445.34 Ir I 60 2454.37 U II 85 2462.36 Ir I

140 2445.47 Tm II 100 2454.48 Ta I 85 2462.54 Re I

190 2445.51 Sb I 50 2454.70 Ta II 700 2462.64 Fe I

50 2445.53 1 a
TT
11 430 2454.72 TV/W 1

1 480 2462.79 W T
1

30 2445.56 Fe II 110 2454.91 Os II 65 2462.89 Nb I

70 2445.88 Os I 35 2454.91 Tm II 55 2462.94 Ru I

35 2445.94 Tm II 65 2454.92 Ru I 130 2462.97 Ce II

360 2446.02 Os I 630 2454.98 W I 85 2463.03 Ir I

700 2446.19 DUr D
T
1 90 2455.15 Dy IT

11 110 2463.31 Re I

140 2446.39 Er II 50 2455.24 Sn I 30 2463.61 Rh I

160 2446.39 W II 780 2455.51 W I 35 2463.73 Fe I

610 2446.98 Re I 180 2455.53 Ru II 85 2463.78 Co I

100 2447.17 Ta I 1300 2455.61 Ir I 160 2463.82 Ta II

390 2447.25 nt IT
11 35 2455.68 I T

u
TT
11 70 2463.97 nt TT

11

25 2447.26 Yb II 30 2455.70 Rh II 110 2464.00 Os
65 2447.38 Tm II 200 2455.83 Re II 430 2464.19 Hf II

30 2447.45 Ru I 230 2455.87 Ir I 85 2464.20 Co II

40 2447.49 Ir I 60 2455.99 Re I 270 2464.30 W I

70 2447.71 r e
1
1 240 2456.24 Co T

1 55 2464.36 Ce IT
11

250 2447.76 Ir I 90 2456.30 Th II 180 2464.50 Os I

1100 2447.91 Pd I 150 2456.44 Ru II 460 2464.50 Yb I

30 2447.93 Ag II 530 2456.46 Os I 50 2464.62 Co I

120 2448,20 Re I 360 2456.53 As I 60 2464.63 Er HI

190 2448.23 ir
T
1 780 2456.53 TV!w T

1 85 2464.70 Ku T
1

270 2448.39 W I 370 2456.57 Ru II 85 2464.90 Ir I

65 2448.84 Rh I 23 2456.87 Th II 80 2464.95 Tm II

65 2448.93 U II 210 2457.03 Ir I 90 2465.06 Hf II

40 2449.02 Ir I 70 2457.16 Os I 120 2465.09 Ir I

85 2449.03 Re 11 210 2457.23 Ir I 120 2465.13 Re I

50 2449.04 Rh I 21 2457.44 Zr n 140 2465.15 Fe I

60 2449.16 Co II 180 2457.60 Fe I 70 2465.16 Os
140 2449.44 Hf II 40 2458.03 Er II 95 2465.20 W I

80 2449.44 Ta II 55 2458.09 Nb II 80 2465.26 Ta I

85 2449.52 Re 11 80 2458.58 Tm 11 35 2465.67 Hf I

610 2449.71 r\ c I
1 65 h 2458.62 Rii I 90 2466.13 Th II

150 2449.85 Zr II 100 2458.68 Ta I 230 2466.52 W II

35 2449.88 Os 70 2458.76 Os 50 2466.68 Mo II

95 2450.00 Co II 70 2458.78 Fe II 35 2466.73 Nb I

750 2450.07 Ga I 65 2458.90 Rh II 1400 2466.85 W I

24 2450.44 Ti1 1
IT
11 28 2459.01 Th II 50 2466.97 Mo II

65 2450.44 u II 1100 2459.30 W I 130 2466.99 Ta II

75 2450.56 Rh I 130 2459.64 Lu II 35 2467.26 Er II

30 2450.58 Ru I 40 2459.75 Er II 870 2467.30 Ir I

900 2450.74 Os I 110 2459.84 Os I 130 2467.37 Ta II

28 2450.79 1 n
IT
11 110 2459.99 Uy 11 440 2467.44 Pi I

1

85 2450.89 Re I 60 2460.08 In I 200 2467.57 Re II

60 2450.97 Pt I 270 2460.16 W I 290 2467.69 Co I

70 2451.19 Os I 29 2460.21 Co I 35 2467.73 Fe I

(in Tm II oo 2460.24 Re I 120 2467 85 Re II

270 2451.35 W I 28 2460^25 Yb II 140 2467.97 Hf II

780 2451.48 W II 450 2460.49 Hf II 30 h 2468.02 In I

530 2451.73 Os I 100 2460.55 Ta I 110 2468.09 Os I

65 2451.87 Nb II 60 2460.61 Y II 55 2468.15 Th II
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

W avelenstn

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in .A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in .A

Element
and

Spectrum

100 2468.22 Gd II 200 2476.67 Ta II 900 2484. 19 Fe I

50 2468.26 U II 900 2476.84 Os I 29 2484.40 W n
OU 9AAQ Al Ta II OO 94.76 87 Ni I OV/ 94fi4 79 Ta

^1
o\) Olfxil 7ft Ma TT ion ^4* t U. OO I\U T

1 oou 94fi4 74 w
r e

T
1 OO 94.76 Q7Z^ lD.7 1

Til1 n TT
11 94H4 7^ Mo J,

110 2468.90 Os II 80 2476.97 Tm II 14 2484.89 Yb II

55 2469.08 Nb I 40 2477.18 U II 500 2484.95 Ta I

ZlO <i4t)y. lo Hf II
0/177 QQ24/ 1 .00 Nb II 14 O/l DC AA24o5.U0 Th

OAoO z46y.z /
TLu TT

11
"7 r
75 ^ All AO2477.43 Ke TT

11 35 O/l O C 172485. 1

/

Lr ij

1 CA „lou C O/IAA OAz4tiy .ot) Ke TT
11

T r
15 O/l 77 C /I24 1 (.54 Kh TT

11 4U n O/IQC Q 124oo.ol Mo I

30 2470.04 Mo II 70 2477.57 Mo II 60 2485.32 Os I

60 h 2470.05 Re I 20 2477.59 Er II 29 2485.36 Co II
A C Z4 /U. lo Th II

OAA2yu O/l 77 OA24 / / .oO W II
1 AA100 O/l O C 0 o24o5.38 Ir I

A OA O/l 7A OO Lo T
1

O 1 A210 O /I 70 112478. 1

1

Ir I 35 O/l o c 72485.67 Gd ij

1 0 0/1 7n QQ D 1.Kh T
1

1 CAloU 0/170 OO24/0.22 1 a
T
1

OAAoyu O/l o C O 12485. o

1

T)Ke I

120 2470.61 Re II 65 2478.29 Nb II 530 2486.24 Os jj

85 2470.64 u II 40 2478.32 Er II 130 2486.30 W I

7C10 Oyl 7A OAz4 ( U.oU w II
1 OA 0 ,1 70 0

O

24 /o.o2 Sb I
A C45 O/l o/; 0 "7 Ce 11

£ A60 O/l OO2470.8/ Os I 100 2478.56 C I 90 2486.37 Fe I

0 OA O/i "TA AA
1 a

TT
11

OOA280 2478.93 Ru II 40 O/l 0£i O 72486.37 Ir I

35 2471.01 Pt I 200 2479.02 Re J 95 2486.44 Co JJ

75 2471.05 Re II 70 2479.05 V II 50 2486.53 Pd II
O/l •? 1 O 1 W I

A A40 O A 7A 1 £.2479. 16 Ir I
7A
/o

O/IOA AA2400.69 Fe I

O/l T 1 0 7Z4 / 1 .0 / 1 m TT
11

7A O A 7n A o24 /y.4o Fe I
1 OA12U O/l OA 7A24o6. /U Ta

{1 OA O/l 7 1 Q 0z4/ l.OO 1 a
T
1

A C45 O A 7n c o24 /y.52
T T

V TT
11

A A4U O/l OA 7 C2486. /5
T
Ir I

90 2471.40 Dy II 80 2479.58 Ta II 120 2486.78 Re J

90 2471.47 Rh I 1000 2479.78 Fe I 60 2486.97 Re I

55 2471 .58 Gd II 35 o A o c2479.85 La II 90 o A on C\£,2487.06 Fe I

65 O/l 7 1 AA La II 65 O/l 7A A/I24/y.y4 Nb II
r r
55 O/l 07 1 A248 /. 16 Hf I

1 CA U15U ri
O /I 7 1 A7z4 / 1 .y / Mo I

77A/70 O/l OA 1 02480. 13 Tm II
1 AAAlUUU O/l 07 17248 /. 1 / Pt I

160 2472.06 Ni I 870 2480.13 W I 75 2487.29 Zr 11

120 2472.13 Ta I 35 2480.44 Sb I 980 2487.33 Re
OAAz9u O/l "70 OO Os I

A A40 O /I OA £i2480.66 w I 35 o /1 0*7 onz4o7. J7 Fe I

1 i1 A140 O /I T O OA2472.34 Fe I 30 2480.71 Os I 70 O A on AH2487.46 Gd II

35 O <1 "7 O /I /I2472.44 La II 180
C\ A ClPl OO2480.82 Re I 40 O AOn Al2487.47 Er II

30 2472.51 Rh I 110 2480.93 Dv II 150 2487.47 Rh J

480 2472.51 W I 390 2480.96 W I 390 2487.50 W J

AAAyou O ,1 "70 OO Fe I
OO28 O /I O 1 1124ol. 1 1 IXU II

1 0 AloU O/l OT CO Tm II
o /I "70 n 12472.91 Fe I 150 2481 . 15 Tm II 65 o A on c

n

2487.59 La II
1 OA130 2473.09 Rh I 2100 2481. 18 Ir I 2600 O /I O O 1 c

2488. 15 Fe I

150 2473.13 Ta I 55 2481.44 Hf n 4500 2488.55 Os J

120 2473.31 Ta II 1 ouu 94fil 44 W I 94Rfi 7fl Ta II

45 O/l 7 "3 OA24 (o.oy Ce II 21 n O/l O 1 7024ol. /2 Lu II
1 1 A
1 lU O/l OO 702488. 11 Gd II

nc -J 2473.70 W I
1 OA180 O /I O 1 7A2481.79 Os I

o c25 O /I O O 7/12488.74 Pt II

2473.82 W I 70 h
O <1 O 1 O 1
2481 .81 Mo I 270

c\ A no n

n

2488.77 W II

150 2473.72 Re II
n Pd II120 2481.86 Ta 130 2488.92

120 2473.90 Co I 25 2482.04 Rh I 120 2488.93 W
100 2473.92 Hf II 100

O A OO 1 A
2482. 10 Ta I 70

o A nr\ r\ a
2489.04 Os I

0 A30 2474.04 Ru I 480 d 2482. 10 W I 40 2489.20 Ir I

1200 2474. 15 W I
O 4 OO O 1 W I 390 O A OA O O2489.23 W II

18 2474.57 Sb I 45 2482.31 V II 150 2489.44 Tm III

600 2474.62 Ta I 360 2482.43 Os I 70 2489.62 Th II

160 2474.73 Re I 65 2482.57 Mo II 70 2489.72 W I

290 2474.78 Os 1 100 2482.58 Ta II 1800 2489.75 Fe I

220 2474.81 Fe I 55
o A OO z: r
2482.65 Hf I 30 O A OA A 12489.91 Ru I

3300 2475.12 Ir I 2800 2483.27 Fe I 200 2490.12 Pt
T

160 2475.17 Re II 50 2483.33 Rh I 75 2490.16 Re II

120 2475.33 Ta I 1 100 2483.39 Sn I 25
C\ A C\f\ A C\

2490.42 Y
110 2475.41 Ru I 80 2483.46 Ta II 500 2490.46 Ta
15 2475.64 Rh II 430 2483.61 Co I 170 2490.61 Dy II

110 2475.69 Os I 35 2483.88 Nb II 1800 2490.64 Fe
75 2476.28 Re I 1200 2483.92 Re I 100 2490.77 Rh II

1300 2476.38 Pb I 50 2484.01 U II 75 2490.85 W
1700 2476.42 Pd I 35 2484.04 Os I 35 2490.93 Tm II

480 2476.64 Co I 100 2484.04 Ta II 20 2490.93 U II
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Table 2. All observed lines in order of wavelength— Conlinued
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290 2491.02 Os I 2600 2498.41 Os I 15 2503.84 Rh II

1400 2491.16 Fe I 140 2498.42 Ru II 20 2503.9 U II

ou 0/101 cr^ Er II 9/1

A

Z4U 9/10Q <^(\ Pt I ^^}
OCAQ Q*;zouo.yo w I

9/101 f\(\
1 m TT

11 1 AH O/IQQZ'+yo.o I
RiiIVU IT

11 1 C\f\ OCAyi OQ Til
1 n TT

11

zyu 9/1Q1 *^0Z'+y 1 .oy T
1 OU O/IQQ 7Q Prl IT11 oUU OCA/i OQzoU4.zy Kn IT11

18 2491.78 Ru 1 27 2498.83 u II 190 2504.31 Cr I

360 2492.15 Cu I 110 2498.86 Re I 170 2504.37 Ir I

4U iVil.l I Fr IT11
r r
00 o /I no on2498. o7 Til1 n IT

11 500 oc A/t onZ504.39 US I
1

9AoU z4yz.ou Kh 1
1 100 o /I no on2498.89 Fe I 600 A r A AT

2504.45 Ta I

Us T
1

r r
00

ct Ado no Ce f f
II 260 2504.51 Os I

200 2492.84 Re I 15 2499.02 Rh I 570 2504.52 Co I

440 2492.91 As I 4-0 94.00 (\AZ'+VV.U'f Gd II t\) /OU^. Oo W I

z4yz.yo W II 90 2499.20 Tm II 24 2504.54 Ti I

OzU z4yo.Uo T
Ir

T
1 21 2499.39 Eu II 230 2504.60 Re II

z4yo. Jo i?«r e
TT
11

nc95 O A f\f\ A O2499.43 W I 110 2504.65 Nb I

z4yo.zo r e
TT
11

100 2499.54 Tm 11 680 2504.70 W I

60 2493.27 Er II 90 2499.67 Er I 65 2504.71 Tm III

00 Gd II 140 2499.69 W II 40 2505.10 Rh II

/U
o /I no on W I 85 2499.78 Ru I 100 2505.32 Ta II
o /I no £

o

2493.0/ Os T
1 330 2499.92 Os I 40 2505.37 W I

65 2493.69 Ru II 40 2500.11 W II 75 2505.43 Re I

60 2493.83 Os I 1300 h 2500.17 Ga I 28 2505.48 Yb II

70 2493.93 Co I 85 2500.27 Ir I 40 2505.60 Th II
o c00 0/1 n/1 no2494.02 Ku T

1 75 o cnn o 12500.31 Re I 95 2505.65 W I

0/1 H/l /I O2494.40 Ku TT
11

A n40 o cnn A A2500.44 Mo II 150 2505.67 Rh I

75 h 2494.51 Rh 29 h 2500.50 Co I 120 2505.74 Ir I

700 2494.54 Be I 140 2500.57 Re I 27 2505.90 Tm II
C\ A C\A CO2494.58 Be I 40 o c nn r o2500.58 Rh 50

A r A f" A 1
2505.93 Pt I

35 2494.62 Th II 120 2500.70 Ga I 270
A f A C f\ A
2505.94 Re I

1000 2494.73 Be I 95 2500.72 Os 270
A r AZT AA
2506.02 W I

120 2494.73 Co I 70 2500.74 Hf II 70 2506.22 V II

150 2495.26 Re I 30 2500.84 Ru I 85 2506.38 Os
630 2495.26 w T

1 170
Ctf f\f\ f\ y
2500.86 U II 27 2506.45 Tm II

70 2495.35 Th II 95 2500.91 Os I 570 2506.46 Co II

380 2495.55 Co I 900 2501.13 Fe I 85 2506.60 Ir I

85 2495.69 Ru 11 75 2501.48 Ru I 85 2506.66 Os
1 1 uu 9/inc 7n Sn I

1 /in 2501.61 V I OOU ZOUO.OO Co I

160 2495.82 Pt I 35 2501 .70 Fe I 1700 2506.90 Si I

370 2496.04 Re I 370 2501.72 Re I 150
A p r\ ^ ^A
2506.90 V I

24 2496.24 Mo II 160 d 2501.78 W I 260
A p A ^ /^ 1

2507.01 Ru II
O f A 1 AA
2501.90 W II

Tm II50 2496.24 Ta I 130 2507.15

210 2496.27 Ir I 60 2501.84 Os I 35 2507.18 Os II

170 2496.31 Cr I 55 2501.89 Ru I
1 CA150 O C A7 Af\2507.40 Re I

35 2496.35 Gd II 140
A r A 1 AA
2501 .98 Ta II 600 2507.45 Ta I

70 2496.45 Os 70 2502.02 Yb II 120
A r A'^ z" o
2507.63 Ir I

45 2496.48 Zr II 29 2502.28 Co I 60 2507.64 Er II

140 2496.53 Fe I 330 2502.29 Os I 290 2507.68 Co I

65 2496.56 Ru I 570 2502.35 Re II 240 2507.78 V I

60 2496.61 Os I 130 2502.46 Rh I 100
A r" A ^ rf^A
2507.90 Fe I

70 2496.64 Ta I 28
A f" AA ,1 A
2502.49 Nb II 55

A cm AO2507.92 Th II

230 2496.64 W II
1

1

110 2502.53 I 24 2508.00 W II

35 2496.70 Re I 250 2502.63 Ir I 11 2508.07 Yb II

380 2496.71 Co I 70 2502.66 Hf I 50 2508.11 Cr I

2400 2496.78 B I 55 2502.70 Tm II 130 2508.27 Ru I

50 2496.97 W I 65 2502.84 Mo II 85
A r' AA 1 r
2508.35 Ir I

290 2496.99 Hf 11
1

1

35 2502.88 Th II 95 2508.44 W I

95 2497.48 w II 170 2502.91 Ho II 120 2508.50 Pt I

20 2497.56 Th III 4100 2502.98 Ir I 80 2508.53 Ho II

4800 2497.73 B I 100 2503.01 Ta II 170 2508.61 Os I

50 2497.77 Ta II 60 2503.02 V II 50 h 2508.67 Mo I

900 2497.96 Ge I 14 2503.04 W I 190 2508.73 W I

200 2498.22 Re I 35 2503.16 Os 100 2508.92 Ta II

85 2498.28 Mo II 75 2503.30 V I 60 2508.98 Cr I

90 2498.33 Ta II 80 2503.48 Er II 1800 c 2508.99 Re I

55 2498.40 Th II 95 2503.67 Os 110 2509.07 Ru I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

1300 2509.08 Tm II 130 2515.48 Hf II 250 2522.17
'

Tm II

50 2509.56 Mo I 240 2515.58 Pt I 50 2522.44 Yb n
350 2509. /U Rh I

0/1 OCl C Mo I
OQAAzoUU oroo QCZOZZ.OO ir« Tre 1

170 ZoOV. /

1

I.
ir

T
i

OC OCl C f,Q
£>1 T1

7Qn W TW 1

70
O CAA "7 12509.71 us TI

11
OAAzuu OCl C 7C An T

1
A(\ou OCOQ CO W 1

170 2509.94 Os I 3600 2516.11 Si I 140 2523.66 Fe I

28 2509.96 Th II 120 2516.12 Re I 150 2523.92 Sn I

250 2510.17 W I 18 2516.35 Yb II 2400 2524. 11
C • T
Si 1

90 2510.31 Uy TT
11 28 2516.43 1 h

TT
11 180 2524. 1

1

T T
1 m 11

75 2510.47 W TT
11 85 2516.55 W T

1 500 z5z4.z9 T? Tre 1

30 2510.54 Sb I 890 2516.88 Hf II 140 2524.30 Pt I

50 2510.66 Rh II 110 2516.92 Cr I 70 2524.49 Bi I

100 2510.71 Ta II 50 2517.08 Re I 75 2524.64 Ti II

900 2510.83 r e
T
1 180 2517.14 V T

1 70 2524.79 Os I

111)
OC 1 1 AA

IN D
TT
11 110 2517.32 Ku T

I

11 95 h 2524.81 Mo I

2200 2511.02 Co I 75 2517.43 Ti II 75 2524.81 W I

300 2511.03 Rh II 50 h 2517.46 Mo I 40 2524.88 Ir II
O C 1 1 C£i Ru I 170 2517.61 Dy II 290 2524.96 Co II

180 251 1.65 V T
1 35 2517.61 Os I 28 2524.99 Nb I

C Pi J
50 d 2511.69 1 a

TT
11 55 2517.62 Ru I 60 2525.02 Fe I

70 2511.76 Fe II 90 2517.66 Fe I 170 2525.05 Ir I

50 2511.80 Mo II 24 2517.83 Mo I 28 2525.17 Ru I

45 251 1 .84 Tm II 70 2517.86 Hf I 70 2525.39 Fe II

170 2511.94 Ir
T
1 860 2517.87 Co T

1 110 2525.55 Re I

180 251 1 .95 V T
1 500 2517.92 Os

T
I 360 2525.60 Ti II

140 2512.06 Yb II 700 2518.10 Fe I 140 2525.68 W I

70 2512.36 Fe I 60 2518.14 W II 90 2525.81 Nb II

29 2512.40 Co II 660 2518.44 Os I 14 2525.92 Th II

75 2512.55
1)ne T

1 23 2518.48 Tm TT
II 13 2525.99 Rh I

170 2512.58 Ir
TT
11 29 2518.50 w T

1 170 2526.01 Os I

240 2512.65 Ta I 110 2518.51 Ce II 140 2526.02 Ta II

580 2512.69 Hf II 80 2518.71 Cr I 28 d 2526.22 Th II

110 2512.81 Ru I 95 2518.73 Ho II 2526.34 Th II

660 2512.87 Os T
1 85 2518.97 U TT

II 410 2526.22 V I

95 2512.90 Co I 45 2519.02 Ce II 50 2526.30 Fe II

29 2512.94 W I 40 2519.04 Ti I 1200 d 2526.35 Ta I

580 2513.03 Hf II 1200 2519.20 Si I 2526.45 Ta I

100 2513. 10 Ta II 200 2519.29 Os I 95 2526.42 W 1

120 2513.12 Co T
1 390 2519.52 Cr

T
I 40 2526.77 Ir I

2400 2513.25 Os I 240 2519.62 V I 60 2526.81 Re I

85 2513.30 Ce n 60 2519.63 Fe I 70 2526.83 Os I

110 2513.32 Ru II 100 2519.78 Ta I 75 2526.83 Ru I

30 2513.33 Mo I 100 2519.78 Tm III 130 2527.02 T" TTm 1

75 2513.36 Rh II 330 2519.79 Os I 130 2527.09 Os I

170 2513.55 Dy II 290 2519.82 Co II 190 2527.12 Cr I

110 2513.55 Ho II 95 2519.87 W I 70 2527.14 Mo II

40 2513.62 Cr I 30 2519.95 Ru I 110 2527.42 Tm II

210 . 2513.71 Ir I 570 2520.01 Re I 1400 2527.43 Fe I

90 d 2513.78 Tm I 310 2520.46 W I 430 2527.76 W I

2513.87 Tm II 40 2520.51 Nb I 35 2527.85 Tm I

70 2513.88 Ta II 130 2520.53 Rh II 210 2527.90 V II

140 2513.93 W I 140 2520.54 Ti I 29 2527.98 Ti I

50 2513.94 Er II 80 2520.66 Th II 40 2528.10 U II

50 2514.07 Pt I 200 2520.87 Tm II 120 2528.47 V II

1600 2514.32 Si I 2520.94 Tm II 60 2528.51 Ba II

75 c 2514.51 Re I 26 2520.95 Er II 2000 2528.51 Si I

75 2514.64 V II 60 2520.98 W I 3200 2528.52 Sb I

85 2514.77 u II 780 2521.32 W I 1100 2528.62 Co II

60 2515.03 Pt I 4300 2521.36 Co I 150 2528.84 V II

660 2515.04 Os I 100 2521.37 In I 55 2528.88 Ru I

65 2515.08 Mo II 110 2521.40 Nb II 2900 2528.97 Co I

70 2515.15 V I 70 2521.49 Hf II 500 2529.13 Fe I

65 2515.28 Ru I 540 2521.50 Re I 40 2529.41 Pt I

120 2515.36 Ir I 55 2521.61 Ru I 140 2529.50 Re I

60 2515.47 Re I 270 2522.04 W II 60 2529.55 Fe II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

VY aVClCIl^LIl

in

Element
and

Spectrum

Intensity

and
Character

W ctVClCimill

in J\

Element
and

Spectrum

Intensity

and
Character

Wsvelenfith
X

in i\

Element
and

Spectrum

190 2529.72 W I 130 2535.87 Ti II 120 2543.44 W I

160 2529.83 Fe I 2900 2535.96 Co I 50 2543.45 Mn II

Z lU ZOZ7 . oo
rp.
Ti

T
1

Ol^OA AO Co T
I

OCAO AlZO^-O.Ol Mo II

790 Co I so 9S'^6 4Q Pt I 1 10 Re T
X

oq^n Ifi V I lOUUU ^ODU. DZ I 9ftzo OCLAO AOzoi-o.00 TT11

50 2530.34 Mo II 110 2536.71 Rh 130 2543.80 Os I

40 2530.45 Cr I 120 2536.82 Fe II 130 2543.81 Dy II
c cDO ZDoU.0'4' Ru I

7A OCQ/; QC Mo I
AOOU OC/IQ OAZo4o.o4 Re I

ocon /:ozooU.oy r e T
1

1 OAlOU OCOA OAZOJO.OO no 11
1 AAloU OC/1 0 00zo4o.yz r e I

1

1 9A ZOOU. (

Z

1 e T
1

0 7f\ o c 0A nczooo. vo Lu TI11
7nAA/yuu OC/1 0 A7zo4o.y /

T,Ir T
1

55 2530.97 Nb II 100 2537.02 Er II 30 2544.03 Tm II

24 2530.99 W I 110 2537.04 Rh II 29 2544.17 W I

ZDo 1 . 1

V

Hf II 1 9nIZU O C 0 7 17ZOJ /. 1 / Fe 1 Alo OC /I -1 1 Azd44. 19 Au I

Zo ZOO 1 .ZD 1\ D XI
c: OADoU OC 0 7 OOzoa < .ZZ Ir

T
1

1 1 A
1 10

cyr A A 002544.22 Ke T
1

1 on ZOOi .ZD Ti1

1

TT
11 OD O C 0 7 OAZOO ( .oO

1 T

U
TI
11 40

Ctr A A 002544.22 Kh

50 2531.29 Ta I 200 2537.33 Hf II 280 2544.22 Ru I

18 2531.45 Tm II 65 2537.65 Yb II 1700 2544.25 Co I

1 ^ ZDO 1 . / 4- Rh I 1 /u ZDo /.Oo Ir I
C AdU OC y1 4 mZD44.Z / Ta I

duu zooZ. IZ 1 a
IT
11 loU 2537.94 1 a

IT
11

oc/i/1 07
ZD'+'+.D /

To
1 a TI11

ooU OCCIO 1 QZdoZ. lo T
1 (oij

OCOO AA2500.00 (Js TT
11 oD OCA A OA u TT11

50 2532.20 Ir I 240 2538.10 Os I 70 2544.71 Fe I

70 2532.31 Mo II 150 2538.43 U II 740 d 2544.74 Re I

A C ZDDZ.4-0 Th II
A AfX44U OCOO A£.ZDOO.40 Mo II

c\r A A net2544.88 Re I

zuu OCOO AA Us 1
97n Zdoo.O / I D

TT
11 390 2544.80 Nb TI

11
IT
11 An OQQQ 70 T TU TT

11
1 AA190 A A OA2544.86 Lo T

1

120 2532.52 Ir I 70 2538.81 Fe II 60 2544.90 Er II

50 2532.66 Rh 40 2538.88 Ir I 90 2545.12 Dy II
Qf\ 0 C Q O n"7zooz.y / Hf II

0 C 0A AAZOOV.UO Fe II
CAAOOU AC 00 Sc II

1 on
1 zu ZDoo. UU T

I a
T
1

1 AA OCOO OAzooy .zu rt T
1

c c00 OC /) C Q /I
1 h TT

11

7Q
/ D Z0.50. Uo Mn T

1
7A 0 C 0A 0 1zooV.oi \Y/W T

1
COAooU OC /I C OAzo4o.o4 w T

1

990 2533.13 Ir I 110 2539.33 Re I 370 2545.48 Re I

45 2533.14 La II 50 2539.44 Mo II 240 2545.49 Ta II

luu OCOO O 0ZOOO.ZO Ge I
AAVU 0 C 0A ACzooy.oo Zr I

1 C A150 OC A C C Azo4o.o4 Ir I

OCOO O 0ZDJO.ZO LI
Tl
11

OA30 0 C 0 A 7025o9.72 Kh C A50 OC A C A /Izb4D.o4 Ll T
1

OCOO O /I Ku 1
1 OAloU 0 C 0A 7 025o9. (0 (Js

T
1

OCAooU OC A C 7A2545. /O Kh T
1

150 2533.31 Re I 170 2540.14 Os I 35 2545.74 Th II

13 2533.59 Rh 12 2540.28 Y 800 2545.98 Fe I

/U
OCOO £ 0 Fe II

A A4U 0 C /I A /I AZO40.4U Ir I
AA60 OC A C AOZo4o.yo V I

Ton 2533.64 W T
1

1 1 A U
1 10 n 0 C /I A AC2540.45 Mo T

1
7AA790 OC /I A AOzo4o.Uo T

Ir
T
1

60 2533.80 17
r e

1

1 570 2540.51 Ke I
1 160 2546. 17 Os T

1

170 2533.80 Ho I 90 2540.62 Nb II 2400 2546.55 Sn I

29 2533.98 W I 180 2540.74 Os I 120 2546.67 Ru I

zzU P I
OAAoUU 0 C ,1 A AOzo4U. Vo Fe I

00zo 0 C /I A 1

A

Z040. /4 Co II

50 2534.07 Kh 45 0 c /I 1 002541.28 Ku I
1

Oyl Az4U OC A £. OAzo4d.oU 1 a
T
1

150 2534. 10 Re II 40 2541 .37
1 r

u TI
11

A A40 OC /I A 07zo40.o/ TLu IT
11

70 2534.16 Ta I 90 2541.42 Nb II 1200 2547.14 W I

120 2534.17 Os I 100 2541.48 Ir I 120 2547.20 Ir I

70 2534.34 L^r
TI
11 70 2541 .65 \JS I

1 1 A
1 10 OC AH 00zo4 /.ZO Er II

60 2534,42 Fe II 75 0 C /I 1 7A2541 .70
IT/w T

1
1 A14 0 c /I 7 c 7zo4 < .0

/

Y

1 100 2534.46 Ir I
1 AA 0 C /I 1 AOzo4i .yz 1 1

T
1

1 OAizu 0 C y1 7 Aflzo4<.oy I
Ir

T
1

50 2534.47 Ta I 150 2541.94 Co II 140 2547.70 Os I

'in OCQ/1 CO V II DoU 2542.02 Ir I 150 2547.90 Th II

190 2534.62 Ti II 160
0 C /I 0 1 A2542. 10 Fe I 160 nc A 0 1 A2548. 10 Os I

50 2534.68 W I 220 2542. 10 Zr II 35 2548.13 Th II

370 2534.80 Re I
AA J90 d 0 c /I 0 00zo4z.zo Ta I

1 1 A
1 lU OCAO ^ AZo4o. 14 Re I

2542.35 Ta II
35 2548.15 W I50 2534.82 W II

50 2534.95 u II 1000 2542.51 Os I 110 2548.20 Hf II

120 2534.97 Ta I 35 2542.64 Th II
OOA330 zd48.Zz Mo I

50 2^^34.99 Er II 120 2542.66 Tm II 340 2548.34 Co I

85 2535.1

1

W I 330 2542.67 Mo II 35 2548.56 W I

60 2535.36 Co I 40 2542.80 Ir II 13 2548.60 Rh
150 2535.59 Ru II 85 2543.09 Ce II 28 2548.63 Nb II

700 2535.60 Fe I 65 2543.25 Ru II 200 2548.68 Ce II

600 2535.65 P I 65 2543.35 Mo I 60 2548.69 V II

45 2535.87 Th II 35 2543.38 Fe II 30 2548.83 Os II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

w aveienetn

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

TT/ 1 kl.Wavelength
in A

Element
and

Spectrum

150 2548.88 Re I 26 2554.78 Eu II 90 2560.21 Dy II

50 2549.09 W II 55 2554.86 V I 2300 2560.25 Sc II

110 2549.28 V II
/I 1 A410 2554.86 W II

1 OA130 2560.26 Ru I

230 2549.30 ^^0
T
1

1 OA120 2554.91 TI
11 45 oc/;a ot2560.3 /

TT
11

85 2549.30 11vj
TT
iX

1 CA150 O C C /I AO2554.93 p CA50 2560.47 T
1

60 2549.37 Re I 60 2554.93 Re I 180 2560.68 Ta I

140 2549.38 Ta I 240 2555.05 Ta I 130 2560.69 Cr I

20 2549.44 Lu I 310 2555.07 Co 29 2560.76 W I

18 2549.46 rt T
1 580 2555.09 w TT

11 120 2560.83 Ku T
1

280 nr Af\ An
2549.48 Ku 1 2555.21 TT/w 8 2560.93 1 h

f T
11

160 2549.54 Cr I
160 2555.11 Os

150 2561.46 Re I

550 2549.58 Ru I 20 2555.17 Th III 85 2561.53 W I

650 2549.61 Fe I 120 2555.27 Os I 540 2561.65 Tm II

20 2549.72 Lu T
1 210 2555.35 Ir 35 2561.80 Lu II

11 2549.98 1 n
TT
11 550 2555.36 Kh 80 2561.94 Th II

25 2550.02 Fe II 65 2555.42 Mo II 730 2561.97 W I

14 2550.06 Yb II 55 2555.63 Nb II 65 2562.08 Mo II

160 O C C A AA2550.09 Re II 160 2555.80 Os I 460 2562.10 Ta I

40 2550.10 w TT
II 560 2555.82 Sc II 210 2562.13 V I

10 2550.17 Y 23 2555.86 Ru 960 2562.15 Co I

780 2550.38 W I 170 2555.88 Ir J 130 2562.41 Nb II

45 2550.51 Zr I 65 2555.99 Ti II 35 2562.42 Ce II

220 2550.74 Zr II 30 2556.00 Ru I 200 2562.53 Fe II

1 10 h 2550.85 Mo 1 110 2556.08 Os 160 2562.66 Os I

140 2551.00 W T
1 270 2556.19 u II 200 2562.94 u II

460 d 2551.07 Ta I 40 2556.27 w J 150 2563.01 Re I

2551.19 Ta I 25 2556.30 Ge I 110 2563.15 Ru I

60 2551.09 Fe 1 35 2556.31 Ru I 190 2563.16 Os II

14 2551.23 Th II 45 2556.43 Zr 230 2563.16 W II

2700 2551.35 W I 1000 2556.51 Re 1100 2563.21 Sc II

110 2551.38 Nb II 140 2556.51 Ta II 150 2563.28 Ir I

320 2551.40 Hf II 75 2556.57 Mn II 80 2563.33 Ta I

210 2551.40 Ir I 40 2556.75 Mo II 130 2563.47 Fe II

30 2551.51 Tm II 310 2556.75 W 250 2563.61 Hf 11

140 2551.73 Ta II 190 2556.76 Co I 150 2563.65 Mn II

28 2551.77 Ce II 80 2556.84 Ho J 140 2563.70 Ta I

27 2551.85 Hf II 130 2556.94 Nb II 150 2563.86 Tm 11

29 2551.99 W I 80 2557.15 Cr I 110 2563.91 W 11

300 2552.02 Re I 75 2557.57 W 310 2564.04 Co 11

70 2552.15 Yb II 180 2557.71 Ta II 160 2564.17 Eu 11

50 2552.25 Pi I 95 2557.77 Os T 910 2564.18 Ir I

150 2552.29 II 180 2557.94 Dvuy II 340 2564.19 Re I

2900 2552.37 5c TI
11 150 2558.06 Ke ' 75 h 2564.23 V 1

120 2552.46 Tm III 120 2558.09 Os I 85 2564.34 Mo 11

120 2552.65 V I 29 2558.48 W I 120 2564.37 Os I

00 Yb II
9t;i;Q CL4. Ru

I Ru I

35 2552.73 Re I 25 2558.58 Pr II 150 2564.70 W I

360 2552.76 Tm I 95 2558.59 Mn II 40 2564.78 Er II

90 2552.96 V II 25 2558.62 Rh I 110 2564.82 V 1

230 2553.00 Co I 80 2558.88 Mo II 130 2565.17 Os I

2558.94 Mo
Nb I40 2553.06 V> I I 130 2565.41

170 2553.17 W 1 40 2558.90 V I 440 2565.41 u 11

70 2553.18 Ta 11 75 2558.94 Nb I 21 2565.57 Yb 11

380 2553.28 P I 60 2559.02 Hf I 500 2565.59 Th II

310 2553.37 Co 1 250 2559.08 Re I 60 2565.72 Os I

150 c 2553.59 Re TI
1

1

26 2559.18 Eu II 50 2565.79 Rh I

40 2553.67 V II 130 2559.19 Hf II 75 2565.84 Re I

450 2553.82 w I 230 2559.41 Co II 65 2565.98 Tm II

75 2554.18 Re I 1200 2559.43 Ta 45 2566.04 Rh I

190 2554.40 Ir I 50 2559.49 U II 90 2566.25 Dy II

310. 2554.46 Os I 75 2559.71 Re 40 2566.26 Mo II

460 2554.62 Ta II 75 2559.88 Re 600 2566.49 Os I

370 2554.63 Re 11 290 2560.12 W 35 2566.57 Re I

12 2554.64 Sb I 1100 2560.15 In 55 2566.59 Ru I

11 2554.65 Th II 50 2560.19 Os 270 2566.59 Th II

25



Table 2. All observed lines in order of wavelength— ConUnued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

290 2566.88 Us 1
oozo

60 2566.91 Fe II 320

25 2566.92 Rh II 70

250 2567.05 Mo I 55

30 2567.11 U II

50 2567.28 Rh 75

1 lUU ZoD / .00
T
1 oU

60 2567.45 Zr I 230
70 2567.51 Nb I 580

140 2567.51 W I 50

570 2567.64 Zr II 75
nnou ^OU i . t o no TT

11 7A

28 2567.94 Th II 13

85 2567.96 U II 65
240 2567.98 Al I 40

110 2568.17 Eu II 190
1
1 ou w T

1 / O

35 2568.26 Tm II 430
40 2568.39 V I 150
95 2568.56 W I 390

540 2568.64 Re II 320
ZOOO, t I riU

T
1 / 0

480 2568.83 Os I 230
85 2568.87 u II 80

1600 2568.87 Zr II 50

30 2568.98 U II 960
I o zootj.yy w I

1

100 2569.03 Nb 1 150

120 2569.13 Ta 11 50
55 2569.17 Ce II 70

190 2569.25 W I 45
ZOOV.oU w IT

11 ZD
35 2569.34 Tm II 27

12 2569.47 Sr I 26
340 2569.71 u II 45

28 2569.74 Ru I 35
1 QoD ZOOy .(30 L-e

TI
11 DU

210 2569.88 Ir I 480
160 2570.10 W I 28
60 2570.52 Fe II 40

100 2570.62 Ir I 150

150 lb /U.o /
I

"

L
T T
11 OU

55 2570.71 Hf II 480

28 2570.78 Nb I 35

100 2570.97 Ru I 60

110 2571.03 Ti II 25

28 2571.05 Nb I 40

75 2571.14 Os I 12000
930 2571.23 Lu II 13

150 2571.26 Re I 75

110 2571.33 Nb II 11

28 2571.36 Yb II 40
2100 2571.39 Zr 11 55

530 2571.44 W II 100

20 2571.45 Mo II 200

OC 7 1 C

1

To
1 a

TT
11 ozu

L.O i 1 .oo J II
T
1 140

890 2571.67 Hf II 230

150 2571.74 Cr I 740

340 2571.78 Os I 1100

370 2571.81 Re II

70 2572.07 Ir I
45

70 2572.10 Nb I
130

95 2572.24 Co I
600

170 d 2572.24 W II
100

2572.35 W II
29

2572.28 Ru I 340
2572.34 Mo I 90
2572.37 Ir I 50
2579 4.1 Rii T

i. OUU
00

2572.48 Os 55

2572.65 Ti II 70

2572.70 Ir I 25
2572.76 Mn T

1 150

257z.9o Cd TT
11 40

2573.09 Os I 100

2573.14 Ce II 100

2573.15 Yb II 200
2573.40 Co I 95
2573.48 Os I 1700

2573.53 w I 70
2573.54 Co I 55
2573.54 Ta I 150

2573.76 Re I 85
2573.79 Ta I 45

2573.90 Hf II 190
2573.95 W 11 30
2574.02 V I 190

2574.06 Sb I

2574.21 Re I 100

2574.35 Co I

85

2574.37 Fe II 35

2574.38 Ta I 100

2574.42 Mo 11 85
2574.48 Th II 50

2574.52 Tm III 100

2574.66 Rh 130
2574.74 Os I 700
2574.76 Eu II 210
2574.84 Nb II 45

2574.86 Co II 100

2574.89 Hf I 770
2575.10 Al I 290
2575.24 Ru I 23

2575.40 Al I 870

2575.47 Ta I 55
2575^47 W I 90
2575.51 Mn I 18

2575.73 Co I 50
2575.74 Fe I 120

^O 1 O . i o Rh I 360
2575.77 Mo I 140

2576.10 Mn II 75
2576.23 Rh 40
2576.32 Re I 150

Th II 90
2576.56 Mo II 35
2576.60 Nb I 26
2576.69 Fe I 65
2576.69 Th II 740

Z.D i U. OZ Hf IT

2577.03 W I 80
2577.14 Eu II 250

XI I 310
2577.27 Pb I 50

2577.29 V I 320
2577.32 u II 22

2577.37 Ta II 90
2577.65 Cr I 110

2577.73 Tb II 110

26

2577.78 Ta I
or77 oozo ( 1 .yZ r e TT

11

2578.12 Re I

2578.14 Hf II

2578.16 Os I

2578.20 Nb I

2578.24 Ta II

2578 27 Pr I

9S7R ^9 0<! IT

2578 36£•0 It). 0\J Mo II

2578.57 Ru I

2578.71 Ir I

ZD to. IN D T
1

9C7O 77ZD (0. 1 1 ivio
I
1

91:70 70ZD to. i7 I 11Lu II
11

2578.91 Ir I

2578.95 Ru I

2579.01 Re I

OC 7n 1 <c2579. 16
1 Iu

TT
11

oc7n 00zo iy.Ll Ku 1
1

2579.26 w II

2579.31 Pr I

9t:7Q A 1ZD i y.'+i w T
1

ZD / y . 04- w TT
11

1 ii
TT11

9^70 Ad. n TT11

2579.49 Ir II
9c:7QZD / y . 00 ivu T

1

ZD izf.oi
IIu IT

11

ZO / V.DV IT
XI

2579.62 Ta I

2580.03 Os II

ZDOU. 1*+ Tl I
1

ZDoU. 10 i a T
1

ZDOU.ZO IN D TT11

2580.31 Re I

2580.33 Co II

zdoU.d'+ w T
1

Zdo\j.oD TVi
1 n TT

11

zDoU.4v w T
1

2580.70 Th II

2580.80 Ru I

oron QOZoHU.oZ La TT11
ocon 00zooU.oz T;

1 ]
1
1

OCOA O/i Lo 1
1

2581.05 Os I

2581.06 W I

2581. 14 Ku T
1

0 C 0 1 OA2581. zO TV/w TT
11

0 C 0 1 A A2581.44 Ke T
1

2581.56 Er II

2581.60 Ta II

2581.86 Eu II

2581.91 Ru I

2581.96 Os T
1

2582.11 U II

2582.13 Lu II

2582.16 Mo I

2582.24 Co II

2582.30 Fe I

2582.54 Hf II

2582.56 La II

2582.58 Fe II

2582.62 Os I

2582.77 Re I

J



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

55 2583.04 Ru 45 2589.71 Mn II 560 2595.26 Ta
ou Nb Z007.

0

1 Ta II inn OCQt; A(\ Mo
35 2583.18 Ii- j 30 2590.04 All I 120 2595.59 Ta TT11

45 2583.22 Nb I 21 2590.20 Ta II 250 2595.76 Mn
75 2583.22 W 1 35 2590.26 Ti I 170 2596.00 Os II

75 2583.40 Zr II 29 2590.31 Tb II 50 2596.00 Pt I

5d Tm ioU zovu.oy Co I
IKoo zovo.uy La II

35 2583.45 1 n IT
11 1000 2590.76 Us T

1 85 2596.12 To
1 a

40 2583.48 u II 390 2590.94 Nb II 18 2596.16 Yb II

390 2583.99 Nb II 65 2590.97 Ru I 28 2596.32 Yb II

340 2584.03 Ta II 60 2591.05 Ho II 50 2596.35 W I

i O 9^Hd IdZOOt". 1 4- Ru
{

1 7(1 OCQl 19Zoy 1 . 1 z Ru I
07Z /

OCQA 97 Os
550 2584.31 ivin 65 2591.13 Ke T

1 110 2596.40 Ke
390 2584.39 W J 340 2591.25 u II 310 1 2596.45 Ta II

130 2584.42 U II 130 2591.33 Hf II 170 h 2596.49 Tm

140 2584.49 Ta II 29 2591.42 Tb II 65 2596.58 Ti I

OCQ^^ CAZ004-. 04- Fe I 1 in ZOV1.4V W II Art
01) zoyo.oi Ta I

110 2584.61 Tb II 90 2591.54 Fe II 70 2596.67 W I

150 2584.69 Ta I 90 2591.56 Dv 11 150 2596.69 Os ¥

75 2584.77 Re J 180 2591.59 Re I 40 2596.77 Mo ¥

85 2584.90 U II 35 2591.64 Ru I 160 2596.78 Re I

40 2585.24 w I 120 2591.69 Co I 110 2596.95 Re I

220 2585.30 Uy
{

40 2591.77 Mo XT
11 230 2597.05 Th II

120 2585.34 Co 380 2591.85 Cr I 55 2597.14 Nb
110 2585.43 W J 35 2591.91 Er II 150 2597.20 Os J

2597.29 Os J

100 2585.61 Ta I 70 2591.98 Mo I

orot: -7AZOoO. /

4

Ru ZUU 0 1 nozoy 1 .Vo Os I oU ocn7 oo
Ixy) i .Li Mo I

650 2585.88 r e 11 120 2592.02 Ru T
1 45 2597.33 Ru

30 2585.95 Mo II 740 2592.06 Ir I 40 2597.38 Mo II

130 2586.08 Os 270 2592.20 Nb I 130 2597.58 Os

28 2586.13 Gd II 28 2592.34 Ce II 240 2597.69 u II
1 A Zoou. 1 J Th II lyj a OCQO AA Ta I 00 OC07 71zoy ( . (

J

Tb II

85 2586.20 U
TT
11 2592.53 1 a

TT
11 75 2597.73 w

40 2586.35 w 75 2592.54 Dv II 65 2597.96 Re
80 2586.52 Ho J 5000 2592.54 Ge I 40 h 2598.04 Pr II

50 2586.64 W I 130 2592.57 Er II 6000 2598.05 Sb I

OCQ^ 70ZoOO. t 0 Er II
ocQO c:7 u II Sb

380 2586.79 Ke 24 2592.64 1 b 11 30 2598.07 Kn
120 2586.94 W 30 2592.78 Fe II 100 2598.21 Ta II

65 2587.00 Re J 90 h 2592.84 Re I 650 2598.37 Fe II

110 2587.04 Er II 250 2592.94 Mn I 70 2598.42 W I

lUU a zoo / .U

(

u II zoyz.yv Ho I
1 1 A
I lU zoyo. /

4

W II

310 2587.22 Co II 430 2593.08 Ta I 45 2598.75 Ta
11 2587.24 Th II 70 2593.39 W I 120 2598.86 u II

40 2587.29 Rh II 150 2593.57 y II 95 2598.90 Mn II

35 2587.34 Er II 190 2593.64 Ti I 740 2599.04 Ir I

130 2587.49 Os I 410 2593.66 Ta II 1 10 OCAA 1 0z5y9. 13 Os I

95 2587.77 W 250 2593.70 Mo II 55 2599.22 Hf II

90 2588.00 r c 100 2593.70 Rii I 2000 2599.40 Fe IT11

50 2588.20 CrV- 1 90 2593.73 r c TTil 300 2599.57 Fp

40 2588.26 Os I 6200 2593.73 Mn II 50 2599.64 Mo I

430 2588.27 Tm II 30 2593.90 Os I 290 2599.86 Re I

85 2588.44 Os
}

30 2594.12 Hf I 150 2599.91 Os
65 2588 78 IVIO 150 2594.14 ws T

1 270 2599.92 Ti1 1

35 2588.88 Tq1 a }! 75 2594.16 T
1 220 2600.14 Ta1 a J

230 2589.06 Th 11 310 2594.25 Ta II 130 2600.16 Dy II

130 2589.07 Zr II 45 o cri/1 OAZoV4. j4 Nb II
1 1 A
1 10 OAAA A C Os I

390 2589. 17 W 550 2594.42 Sn I 70 2600.73 Ta II

280 2589. 19 Ge 95 2594.74 Nb II 75 2600.73 W
28 2589.27 Nb 160 c 2594.85 Re I 65 2600.75 Os

85 2589.39 Os 110 2594.85 Ru I 130 2600.76 Dy II

55 2589.51 Os 35 2594.98 Tm II 65 2600.87 Re
100 2589.57 Ru 120 2595.03 Er II 230 2600.88 Th II

50 2589.59 L' II 55 2595.03 Th II 55 2600.98 Co
22 2589.65 Zr 180 2595.23 Re I 140 2601.06 Ta

27



Table 2. All observed lines in order of wavelength — ConUnued

Intensity

and
Character

W avelength

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

vv flvfIpn cth

in A

Element
and

Spectrum

110 2601.09 Tm I 160 2606.82 Fe I 340 2612.31 Sb I

85 2601.29 Nb II lb 2606. 89 W 60 2612.37 Er II

85 2601.46 Ku T
1 2606.98 w TT

li 75 2612.38 JNb
T
1

190 2601.54 u II 450 2607.03 Hf II 85 2612.46 u II

80 2601.69 Mo I 810 2607.06 Tm II 22 2612.59 Hf I

200 2601.76 In I 650 2607.09 Fe II 110 2612.61 Ta II

40 2601.84 Nb I 55 2607.24 Hf II 470 2612.63 Os I

90 2601.87 Re I 55 2607 39 Re 1800 961 3 06 Os I

370 2601 96 W I 250 2607 37 MnIVl o 290 261 3 08 Mn I
1

35 2602.01 Nb I 320 2607 38 w 970 261 3 08 w T
1

150 2602.04 Ir I 28 2607.48 Th II 1800 2613.40 Lu II

40 2602. 14 Mn I 190 2607.52 Ir I 95 2613.49 Co II

95 2602 33 Os I 120 9fin7 fld. Ta II fin 9fil 1 '^Q
1 o . oy Tm II

85 2602 38 Ta I 50 9finR 9n 1 a 9^n 9fil 1 fin Hfill IT11

75 2602.51 W 130 2608 90 1

1

LI
11
1

1

1 o 9fii 1 fin1 o.uu RliAn

55 2602.55 Re I 700 2608.25 Ir I 500 2613.65 Pb I

80 2602.66 Er I 23 2608.32 Th II 110 2613.74 Re I

55 2602.67 Hf I 370 9608 39 W 390 9^1 Q 09zu 1 0. oz Fe II

250 2602 80£r\J\J^ , \J\J MniVl o II
1

1

120 nl 4'OU zo lo.oZ W T
1

130 2602 80£t\J\J £t ,\J\J w r
1 660 ne IT

li 1 ^ 9^1 ^ ft'^zo 10.00 W D IT11

27 2602.87 Hf I 110 2608.57 Tb II 70 2613.90 Ce II

90 2602.93 Re I 1400 2608.63 Ta I 150 2613.95 u II

40 2602 93 Tb II 96nfl fiQ Dy II yo 9fil 1 00 Ho II

75 2603 02 YV
1111 35 h 2608 84^OOO . Ot^ i\ D

}

OO 9fild OfiZ.U It".vU I
1

70 2603 14 Pt I1 30 9608 86^u^jo . ou ivio 00 96 Id 07 RiiI\U I
1

65 2603.22 Os 25 2608.92 Pr II 75 2614.13 Co I

27 2603.31 Nb I 35 2608.96 Nb II 7000 2614.18 Pb I

28 9603 39 Mo I 60 9608 OQ Tl
}

70 9fild 90 Hf II

30 2603 39 i\n II
1

1

210 9600 nn^U\J 7 . \J\J 1 a
i

1 "in1 o\j 96 Id 3fi PnVjO TI11

570 c 9603 33 lit 370 960Q nfi Riirvu 97 9^^1d ^0^U It-, ou T
1

130 2603.46 Re I 210 2609.20 Os I 50 2614.54 Er II

600 2603.49 Ta II 65 2609.26 u II 160 2614.56 Re I

270 9603 S4 W 1 45 9600 43 Zr OO 96 Id 'lOzu i^.oy Ru I

97 LI
II
1

1

fin ZUV-7 . 4-0 1 m IT 910 Ofi Id 08zu 14". yo i_
ir I

1

oo Cr I
1 9^0Q dft Ku inn o^ii t; nozu J 0 . U7 RKu T

1

45 2603.72 Mn II 70 2609.50 Ce II 230 2615.12 w I

65 2603.80 Os I 380 2609.56 Os I 70 2615.25 Ta I

Ta I inn ZUU7 . OO Th II 91 9fil =1 9fizu 1 0 . zu Yb II

90(1 ^UvO .07 I
1 9H L^e IT11 1 3n1 0\J Ofil c; anzu 10.07 MnIVlO I

1

00 ZOU'+.o 1
T I

LI
TI OO ZOU7. VD HI 1 finnn1 0\J\J\J zu 1 0. 4-Z Lu TT11

150 2604.38 w I 45 2610.07 Sm 70 2615.44 W II

190 2604.55 Ir I 35 2610.13 Ta I 340 2615.46 Ta I

190 9ft04 fin Os I ion1 y\) 9610 90 Mn II 310 961 5 66iiU 1 0 . uu Ta I

9fi 9find fii tu 1
1 OO 9/;in 9ftZU 1 u. zo IN D OO 961 S f\f\i.U 1 0 . uo ne T

1

ou Lr I
1 d.nn zo 1 0. Ot-

ILa IT
11 9'i^o zu 10.10 r r

IT
11

40 2604.96 Os I 110 2610.51 Ho II 70 d 2615.88 Ir I

40 2605.08 Mo II 50 2610.74 W 2616.00 Ir I

ZOUO. 1 D Ti I zo i U. (

o

Co I so Ofil i; QQzu 1 o.yo u II

OU 9Anci "19
1 a 1 9^10 7ftzo 1 O. ( o Us

j

6S\JO Ofil t; Of.10. yyj Us 1
1

( o ZUUO . OO Dnu 1 OO ZU 1 1 . Ku 40 2615.99 1 m TT
11

170 2605.51 W I 190 2611.20 Mo I 100 2616.07 u II

80 2605.65 Fe I 40 2611.22 Sc II 120 2616.26 Co I

zouo.oy Mn II ^ 1 nD 1 U 9^1 1 9flzo i 1 . Zo Ti I sn 9filfi 19zu 1 u. oz Tm II

1 on zOUo.oD Ho II loUU 9A1

1

zo 1 1 .oU ir
j

1 inI OK) 9fil fi dfizo 1 U. 4-0 Nb T

OD ZOUo. oO Ru I
1 1 n
1 lU zo i i . OO Os QO 9fil fi filzu 1 U. U 1 HI T

1

40 2605.93 Mo II 310 d 2611.34 Ta I 160 c 2616.72 Re II

220 2606.02 Tm II 2611.46 Ta I 400 2616.78 Mo I

Vo 'jAnA 1 0zt)Uo. I

Z

Co I / 0 9A 1 1 dftzo 1 1 . 'tO Ti ou zo 1 0 . 0 i Er II

inn ZOUO. j

/

Hf 11 0 J U 0 9^^1 1ZO 1 1 .Ot' Re dn4'U Of\^f\ 00ZD i 0. 7U Tb
OoU OrfinA Qn W 1

9^1 1 fS\ZO 1 1 - OU Re dfi zo 10.77 Tm II

70 2606.43 Ta II 23 2611.62 Th 100 2617.01 Yb II

75 2606.44 Rh II 800 2611.87 Fe II 100 2617.11 Re I

130 2606.52 U II 70 2612.04 Ir 55 2617.18 Os I

30 2606.69 Er II 830 2612.07 Ru 90 2617.44 Re I

130 2606.73 U II 180 2612.19 W 320 2617.62 Fe II

28



Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

W dVClCllglll

in A.

Element
and

Spectrum

Intensity

and
Character

in A

Element
and

Spectrum

Intensity

and
Character

W a \ cidltLili

in A

Element
and

Spectrum

330 2617.78 Ir I 85 2625.46 Ta I 190 2632.35 Mn II

75 2617.79 Ru I 200 2625.58 Mn II 170 2632.42 Ti I

/ 0 9617 86 Co
!

440 262S 67 17
r e

TT
11 400 2632 48 W 1

9618 09 Fe 40 2625 67 Ir I 45 2632 50 Ru I

Cu T
270 2625 74 Th II 95 2632 52 Nb n

160 2618.81 W 1 65 2625.86 u II 170 2632.66 U II

230 2618.91 Th II 230 2625.88 Rh I 400 2632.70 w I

ZO IV. 1

O

W 9696 9dZUZU. Z'* W I 1 ifl 96^9 ftOzuoz . oy Os I

loUU 9A1Q Ofi LiU TI11 9ft 9696 d.fl 1 n TT
XI 94.0 96^9 Qft II

11

1 7.Zo r><!yjs 1ftlo 9696 6n T
1 4-0 96^^ 01 Ae T1

70 2619.34 Mo II 95 2626.64 Mn I 810 2633.13 W I

50 2619.57 Pt I 100 2626.76 Ir I 45 2633.33 Th II

on 9^1 0 A7 Ru
}

7A ZOZD. VO Hf II 9QZo 9A00 AfiZOOO.'+O Ru I

9^^1 Q ftft ir

{

40 9^97 /I QZOZ / .'+0 1 a
T
I

1 QA zOoo.0

1

ne T
1

0\J\J ZU 1 7 . 74" i OU 9A97 AAZOZ 1 .4-4-
T
1

ftc:OO 9AQ^ 70ZDOO. (V 1 a IT
11

300 2619.94 Ti J 320 2627.55 Mo I 700 2634.17 Ir I

170 2620.03 Re I 270 2627.64 Co I 65 2634.29 Os I

ou 9^90 1ftZDZU. 1 O Ta
J

00 9697 6^ZOZ / .00 Ru I 00 9/; 0/1 oi
zOo'+.o 1 Yb II

Ann 9^90 9c;ZOZU.ZD vV

{

Af\4U ZOZ ( . / / hr TT
11 OO Os T

I

on 9^9A 90zozu.zy V 7AA ZOZ ( .y i
D;Dl

T
1

A A OA "7 1 Nb T
1

170 2620.34 Re I 1100 2628.03 Pt I 100 2634.78 Ba II

90 2620.41 Fe II 50 2628.20 Ir I 440 2634.80 Dy II

oU 9A9A AC, Nb II 9 1 AZ lU
OiCOQ 9/^ZOZO.ZD w I

A A zoo4.yv Rh I

oO 9A9n ^^1ZDZU. 0

1

j

OA AZ4U o^oQ noZOZO.Zo r D 1 oO ZOoO. 10 i^e XT11

9^90 ^=»9ZOZU.DZ Us oZU 9^^9ft 90ZDZo. ZV r e TT
11 1 7n 9A^Q 97ZOOO.Z {

lrlr
T
1

40 2620.93 Tm II 380 2628.48 Os I 80 2635.42 Zr I

140 2621.07 Mo 130 2628.49 Nb I 30 2635.50 Eu II

1 7n
1 i\j

9*^91ZOZ 1 .0 i Fer c II OO 9/^9Q c^AZDZtt.OU U II Al AOIU 9A0C: COZOoO.Oo T[ II

9^91 79ZDZ 1 . / Z Lr TT
11 1 QA 9A9Q AOzozo.oy 1 D

TT
11 97Z / zOoO.O / HI T

1

00 9/^91 QlZDZ 1 . o 1
1

1

U
TT
11 1 AAlOU O^OQ 7/1ZOZO. 1 ^ Mo T

1
7A ZDoO.O / Mo T

1

530 2621.82 Os I 55 2628.81 Th II 1200 2635.58 Ta II

13 2622 00£t\J^^ . \J\J Nb I 70 2628.85 Ta II 60 2635 79 Hf II

yo 9*^99 OAZDZZ.UD Co 1 AA AlOU d OiCOQ QQzOzo.oy W I loU ZOOO.O J Fe I

onoU 9A99 91ZtiZZ.Z 1 1 m Tt
11

9/^90 AAZOZV.UU w TI
11 Ql AOlU oz:oc QOzOoo.oo Ke TT

11

9A99 91ZoZZ.Zi w 9nAzuu 9A9ft 0*^ZOZO.VO T Iu TT
11 99AZZU o/ror Qz:

ZOOO.OO Ku T
I

ftAoU 9A9Q 07ZOZo. 7 / Mo 1
1

I95 2622.43 Co I 70 2635.93 Ta
150 2622.58 Rh I 35 2629.15 u II 50 2636.25 U II

'i-OU 9^09 7/1ZOZZ. / 4' Hf II AA 9A90 /I 1zozy

1

Ir I OU 9A0A 07ZOoO.O / Ta I

onn ZOZZ. /O Ke
J

A A OAOA CAzozy.ov r e
T
1

OOAzyu 9A0A CAZ000.04 w T
1

9 COO zozz.oo Cr o^;oA 70ZDZy. /O 1 m I T
11

CCAooU Z0O0.D4 Ke T
1

140 2622.90 Mn I 18 2629.82 Cr I 330 2636.67 Mo II

90 2623.28 Re I 440 2629.85 Mo I 170 2636.67 Ru I

oO 9A9^ QOzOZo.oZ Hf 1 Q
1 o 9^^^A A9zoou.uz Th II- A7A OAOA A7ZDOO.D i Ta I

Zozo.4o 1 h
¥ T
11

OAoU 9/^OA 9^^ZOoU.ZD Mn T
1 oOU 9A0A OAZOoO.VU 1 a

zozo.o 1 Nb 1 AA 9A'JA /I 9zOoU.4z Kh T
1 lOU 9A07 AAZOO / -UU

I T rHf
r
I

150 2623.53 Fe I 75 2630.53 Ta II 190 2637.01 Re II

85 2623.54 U II 60 2630.57 Mn I 3800 2637.13 Os I

o5 2oz3.6J Os I 14U zooU.o / V II
AAOU 9A0 7 9 0zOo / .ZO Tm II

7U o<; o 9 i; /IZ0Z0.04 Ir II 00 c 9AQA 7CzOoU. /

0

Re I
1 AA 9A07 7AzOo / . /U U II

0 /U Dy lOU 9A'2A 01 Zr II oO 9A07 7QzOo / . /

O

Er III

28 2623.83 Ru T
550 2631.05 Fe II 50 2637.93 Ta II

150 2624.04 Mn J 27 2631.22 Os 11 35 2637.98 Nb II

170 2624. 12 1 a • 85 zool .ZO U II OO O/;0 7 AOzoo / .Vo Us I

140 2624.18 Er II 240 0£ 0 T OOzool .zo Si I
1 OA ZOOO. 1 / Mn II

ion730 2624.33 Tm II ZZU O^Ol OAzOo 1 .oU Ru I
9QAzOU 9A0Q OAZOoo.oU Mo I

65 2624.57 Os J 550 2631.32 Fe 11 70 2638.41 Tm II

Mn II 6^ 96^1 Mo I 90 2638.51 Ru I

25 2624.82 Ga 170 zool.o4 Ti I
97Z / zOoo.O U II

130 2624.92 U II 90 2631.57 Re I 400 d zooo.6z W I

45 2625.04 Re 55 o/; o 1 c 72631.57 Ru I
9A0ft 7c:ZOoo. / 0 w I

Ru I

oO 9A0Q A7ZOoo.O / Ta II

60 2625.20 Ho II 45 2632.13
400 2625.22 W 40 2632.23 Tm II 1100 2638.71 Hf II

130 2625.26 II II 130 2632.24 Co II 30 2638.74 Rh II

22 2625.32 Cr 80 2632.24 Fe I 720 2638.76 Mo II

250 2625.32 Ir 100 2632.27 Ta II 1000 2638.77 Eu II

29

559-795 0 - 75 - 4 (Pt. 2)



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W aVClCllglll

in A

Element
and

Spectrum

Intensity

and
Character

W aVcieiiglll

in

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

35 2638.97 Ir I 1900 2644.11 Os I 30 2649.25 Mo I

50 2639.01 U II 130 2644.12 U II 30 2649.30 Ti
7,LX TT

11 60 2644.19 Oe T
1 OO ^u'*7. oo Ce TT

11

to 19^UO 7 . 1 ^ Ru I 210 2644.19 Ir I 380 A,Ut'7. Ot" Os
ox} Ta II 9fi4.d 9ft Ti I U'tU 9fidQ dfi Mo T

130 2639.35 Pt I 110 2644.31 Yb II 45 2649.48 Th II

250 2639.42 Ir I 600 2644.35 Mo II 65 2649.51 Ru I

ZDoV.'fD Yb II A C Z0'+4.OO V II 9AnZ4U 9AAO COZD4y.DZ Nb
Mo I 4U OA/1/1 /I QZu'+'^,4o u II A C40 0A/1O CQzo4y.oo Re
Th 1 onizu Z04-4-.0U Ta1 d IT11 AHOU 9AA0 AQZ04y.oo Hanu II11

30 2639.68 Mo I 80 2644.60 w I 50 2649.79 Yb II

3500 2639.71 Ir I 55 2644.78 Co I 45 2649.87 Th II

(toou Mn II 1 onIzU OA/1 1^ 1 nZO'+O. lU Ta1 a IT1

1

7C/o 9A/1Q OAz04y.y4 i_,o

1 5fl QAZOoV.o'4' 11u TI 1 cnloU ZO'+O.ZO VV I1
onoU OA/in nozo4y.yo w

:

Id 1 It II11 Tin
1 lu OA/1 C qC.^04-0. OO Uy II11

i^nOU OACn 09zOOU.Uz To1 a {

65 2639.89 u II 470 2645.47 U II 95 2650 27 Co I

97 9^QQ noZU07 . 70 Os I 91 nZ lU OAAR AQ W I 1 An 9ACn 97zOOU.z / Tm II

ou 9/^An no Ho I QnoU OA/lc^ 7Q Mo I
7n 9ACn 9QZOOU.zo . Ta

OA/in 07ZD4U.Z I o in
ocoo n£.A C OA

V II11
1 1 A
1 10 OA CA o o2650.38 Z/T IT11

Of\A(\ 97 Til II11 9DZO Z040.Uz Riirvu I1

Be1400 c 2650.45 I

80 2640.28 Mo I 650 2646.18 W I 2650.55 Be I

80 2640.30 Ho II 510 2646.22 Ta I 2650.61 Be I

1 iU 9AAn "JiZ04-U.OO Ru I ozU OA/1 A OAZ04D.Z0 Nb II 9ACn A9ZOOU.OZ Be
ou 9AAnZ04U.OO I1

AnnOUu 0A/1A "ilZ040.0 / Ta1 a I1
9ACn AO Be

1 A ZD4U.oy Th1 II II11 Q 1 nolU OA/1 A AOZ04D.4Z I1
9ACn 7AZOOU. /

O

Be
T

40 2640.69 V I 28 2646.44 Yb II 170 2650.58 Th II

210 2640.76 Tm II 130 2646.45 Tm II 40 2650.68 Mo I

yo 9Ayin 09zo'+u.yz Nb I
0 7n OA/1A /inZ040.4y Mo II AR00 9ACn AftZOOU.Oo Os

Ai n41U 9A/in 00zc+u-yy IVl 0 I
1

Qcnyou 9A/1A A/1zu40.u4 T;
1

1

I
1

9ftZO 9Acn 7"^ Yh1 li IT11

9^iAl n9Z04-1 .uz R*.I\ c IT1

1

A(\(\ OA/IA 7QZo40. /

O

w I1
^nnOUU 9ACn QAzOOU.oO Pt

27 2641.06 Nb II 150 d 2646.74 Ta II 27 2650.99 Mn II

640 2641.10 Ti I 2646.89 Ta II 340 2651.01 Ce II

00 Os I 340 2646.89 Os I o5 OA CI 1

O

ZOO 1. Iz Nb II

oiSU OA/1 1 07
Il/U IT11

1 AAA1000 OA/IA OA Pt 1
1

1 AAlUU OACl lAzOOl . 10 Hfni IT11

ilUU OA /II /II
lii TT11

Q C00 OA/17 AO204 / .U2 U IT11
1 OAAA120UU OA CI 1

O

zOol . lo oe

260 2641.49 Au I 160 2647.09 W I 270 2651.22 Ta II

270 2641.49 Th II 35 2647.11 Ce II 110 2651.29 Ru I

00 OA/1 1 Ct^i041 .DO U II
1 AAlOU OA/1 7 1 QZ04 /. Jo Re I 00 OACl QCZOOl .oO Er II

1 (0 OA /II AAZ041 .OU US I1
A A4U OA/17 1/1zu4 / . 14 II11 oouu OACl CQzOOl .Oo oe

}60 OA /I 1 AC2641 .65 r e I
1

OAoO OA/17 ocZ04/.ZO IVIO I
1

9 OAoou OA CI OAzool.o4 Ri.nu

85 2641.89 Yb II 110 2647.28 Rh I 660 2651.90 Re I

100 2641.93 U II 670 2647.29 Hf II 140 2651.90 V I

(

U

OA/10 AQ Hf I
1 1 A
I lU OA/17 QOZ04 /.OZ Ru I

A C40 9AC9 ^9ZOOZ.OZ Ta
j00 OA/1 0 10J04.^. 1 <i Lr 1

1
OQ2o OA/17 /1AZ04 / .40 I D TT

11 1 cnlOU 9AC9 AQZO0Z.4O

1 10 2642. 15 Uy 1
O/l AA24U0 OA/1 7/17zo4 /,4 / 1 a T

1
1 Ar\loU 9ACO cnzooz.oy W

130 2642.21 V II 330 2647.50 Nb I 320 2652.60 Sb I

200 2642.24 Nb II 24 2647.53 U II 400 2652.66 Rh I

80 2642.56 Yb III 30 OA /I 7 C A2647.56 Fe I
OAA2U0 OA CO OO2002.O0 U II

14 2642.60 Th II
AA90 OA /I 7 7 1264/. /

1

V T
1

OA OA CO OA2002.O0 Hi Tl
11

160 OA /I O 7 C2642.75 nf 1
OOAooO OA/17 7*3

204(. /o Os T
1

1 OAloU
OA CO 012002. yi Ke

270 2642,75 Re I 75 2647.74 W II 45 2652.92 V I

40 2642.83 Tm II 55 2647.78 Zr I 35 2652.94 Nb I

460 2642.96 Ru I 70 /I O 1 i42648.14 Tm II
1 CA150 OA CO AO2652.98 Os

{75 2643.00 Rh I 28 oz: /I o OA2648.30
/
Ce TT

11
OAAA2600 OA C 0 072000.2 / 1 a

160 2643. 12 W I 30 OA/1 O /I C2o4o.4o Ku T
1

A OA4oU OACO oc2000.00 Mo TT
11

45 2643.16 V I 65 2648.46 Re II 95 2653.38 Nb I

24 2643.24 u II 25 2648.48 Pr II 35 2653.40 Tm II

14 2643.28 Th II 770 0A/10 A/1Z04o.04 Co I 4U OACO /102000.42 W
70 2643.40 Zr II 28 2648.78 Ru I 80 OA CO C 72o5o.o

/

W
40 2643.50 Tm II 65

n ^ A O TA
2648.79 U II 250 OA CO C

A

2600.59 Cr

24 2643.54 U II 28 2648.80 Yb II 40 2653.61 Eu
85 2643.63 Os I 270 2649.05 Re I 70 2653.73 Er

40 2643.81 Mo I 250 2649.07 U II 990 2653.75 Yb
170 2643.89 Ta I 45 2649.15 Hf II 170 2653.76 Ir

120 2644.00 Fe I 35 2649.17 Sm 150 2653.78 Os
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Table 2. All observed lines in order of wavelength — Continued

Intensity
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Character
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45 2653.83 V I 70 2658.69 Zr I 50 2664.24 Ta II

70 2653.95 Ir I 120 2658.86 Ta II 40 2664.29 Os II

21 2654.01 Ta I 27 2658.88 Nb II 160 2664.32 W I

40 2654.11 Er II 30 2658.98 V II 2664.34 W II

400 2654.12 Re I 30 2659.01 Rh I 50 2664.45 Tm II

2654.45 Nb I 65 2659.02 Re I 70 2664.66 Fe II

1 (\(\iUU 2654.58 IIu XT11 65 2659.02 1

1

u 11
11 200 2664.76 Rii1\U T1

130 2654.66 W I 21 2659.27 Yb II 2700 2664.79 Ir I

30 2654.75 Pr II 85 2659.41 Ta II 65 2664.81 Re I

15 2654.93 Ti I 2800 2659.45 Pt I 260 2664.97 W I

11
OACC AOZOOD.Oo IVIO T

1
oc00 o/icfi /I/; 11u 11

11 OU ZOO0.U4 11
11

45 2655.18 Re I 30 2659.61 V II 200 2665.04 Yb II

65 2655.19 Os I 400 2659.62 Ru I 110 2665.10 Mo I

70 2655.25 Er II 35 2659.66 Ta I 110 2665.25 Nb II

80 d 2655.56 W I 65 2659.79 Re I 80 2665.57 TI I

2655.67 W II
640 2659.83 Us T

1 220 2665.60 1 a
TT
11

35 2655.68 Ta I 340 2659.87 Ga I 100 2665.70 u II

55 2655.68 V II 27 2660.04 Nb II 160 2665.78 w I

40 2655.70 Nb I 250 2660.09 Tm II 100 2665.87 u II

55 2655.78 Os I 130 2660.14 U II 18 2665.89 Th II

2655.84 tie
T
1 200 2660.39 A 1Al T

1 35 2665.94 1 a T
1

60 2655.91 Mn II 80 2660.53 w I 30 2665.96 V I

40 2655.93 Mo I 45 2660.54 Re I 90 2665.97 Hf II

55 2655.96 Tb II 640 2660.58 Mo II 120 2665.99 Os
310 . 2656.08 Nb II 95 2660.92 Os I 440 2666.02 Cr II

2656.08 1 a
T
1 23 2661.17 t\U

TT
11 85 2666.13 I 0 TTT111

70 2656.10 Er II 65 2661.17 u II 120 2666.21 Os I

35 2656.12 Yb II 380 2661.18 Os I 80 2666.24 Ho II

40 2656.15 Fe I 1400 2661.24 Sn I 90 2666.30 Er II

150 2656.22 V I 1500 2661.34 Ta I 75 2666.49 W II

OQZo 2656.25 I\U
IT
11 35 2661.39 Til

1 n TT
11 75 2666.50 TT

11

65 d 2656.46 u II 50 2661.40 Tb II 130 2666.54 u II

40 2656.49 Mo I 180 2661.42 V I 110 2666.59 Nb II

1600 2656.54 W I 28 2661.50 Gd II 50 2666.64 Fe II

13 2656.56 Ru I 80 2661.55 W I 25 2666.70 Pr II

1 VUU 2656.61 1 a
T
1 330 2661.61 KU TT

11 50 2666.75 ivio
T
1

490 2656.68 Os I 24 2661.64 Tb II 100 2666.82 Fe I

13 2656.69 Ru I 70 2661.73 Cr II 85 2666.99 Yb III

100 2656.81 Ir I 40 2661.86 Nb I 45 2667.00 Mn I

35 2656.84 Ce II 210 2661.88 Hf II 45 2667.00 Ta II

65 2656.98 IN b
T
1 150 2661.89 1 a

T
1 65 2667.13 Ke T

1

60 2657.00 Er II 40 2661.93 Os I 40 2667.15 Nb II

90 2657.05 Lu 85 2661.97 Ti I 50 2667.17 Ta I

16 2657.09 Pb I 1800 2661.98 Ir I 110 2667.30 Nb II

35 2657.19 Ti I 30 2662.06 Fe I 30 2667.40 Ru II

70 2657 30 1 a 1 130 2662.10 1 a
I
1 11 2667.55 1 n

TT
11

400 2657.38 W I 55 2662.35 1 h
TT
11 55 2667.64 I 0 IT

11

60 2657.50 Hf II 70 2662.42 Sm 85 2667.76 Nb II

160 2657.62 Nb I 110 2662.55 Os I 180 2667.80 Zr II

45 2657.68 Sm 350 2662.63 Ir I 110 2667.94 Dy I

35 2657.71 Ir I 810 ZO0Z.O4 W T
1 do ZOO I .y / Ku T

1

9700 2657.80 I IILi U II
J 1 40 2662.86 Th II 50 2668.02 u II

160 2657.84 Hf II 3000 2663.16 Pb I 220 2668.07 Ta I

24 d 2657.86 U II 110 2663.22 Os I 140 2668.20 Tm II

400 d 2658.04 w II 80 2663.31 Ir I 90 2668.28 Hf I

2658.18 w I

320 2663.42 Cr TT
11 130 2668.29 INb

T
1

290 2658.11 Mo I 150 2663.53 Co II 640 2668.34 Eu II

50 2658.14 Ta II 27 2663.56 Nb II 600 2668.62 Ta I

20 2658.17 Pt I 220 2663.63 Re I 280 2668.71 Cr II

24 d 2658.36 U II 70 2663.68 Cr II 55 2668.75 Yb II

45 2658.40 Ru I 26 2663.88 Ta II 50 2668.86 Tb II

190 2658.48 Tm II 80 2663.94 W I 140 2668.99 Ir I

250 2658.59 Cr II 23 2664.06 Th II 80 2669.00 Hf II

1900 2658.60 Os I 170 2664.15 U II 340 2669,17 U II

150 2658.66 Th II 65 2664.22 Re I 140 2669.29 Tb II
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Table 2. All observed lines in order of wavelength— Continued
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210 2669.30 W I' 130 2675.12 U II 25 2680.28 Rh I

55 2669.46 Ir I 40 2675.13 w I 18 2680.34 Cr II
1 o Z0DV.4D Th II ZO /O. ID Sm ZOoU.o4 Mn II
r r
55 OA^O /1Q LX TT

11 lUU 0£7C QCZO /O.OO tr TI
11 OTZl Z0OU.4U I b

TT
11

15U
ozr^Q COzooy .00 Us T

1
/in W T

1
O^QA CO
Zt)oU.OO Kn 1

150 2669.58 Ta II 35 2675.68 Th II 220 2680.66 Ta II

95 2669.60 Ti I 130 2675.87 W I 55 2681.10 Ir I

40 2669.78 W I 130 2675.88 U II 95 2681.36 Mo II

bzU zDoy.yi Ir I 770 2675.90 Ta II 2100 2681.42 W I

Ob ZD (U.Z4 Ke 1 200 2675.94 Nb II 26 2681.63 Ta I

490 2670.26 Er II 3400 2675.95 Au I 20 2681.65 Y I

65 2670.32 Mo I 120 2675.98 Co I 40 2681.72 Mn I

loU Oi^TA COZD /O.OZ U II 65 2676. 1

1

Rh I 35 d 2681.73 U II
0Of\ ZD /U.d4 Sb I 30 2676.33 Mn I 35 2681.76 Zr II

liU 0A"7A 7nZD /u. (

y

Re I 220 2676.41 U II 30 2681.78 Rh I

50 2670.89 u II 50 2676.48 Ta II 110 2681.87 Ta1 d T1

120 2670.96 Zr II 22 2676.63 Hf II 27 2682.13 Nb I
on o*;*?! Ai;ZD/ i.UO Rh I 35 2676.69 U II 35 2682.19 Hf I

45 2671.25 Hf II 120 2676.83 Ir I 110 2682.19 Os I

olO 2671.47 W I 55 2676.84 Dy II 95 2682.32 Tm III

18 2671.48 Th II 160 2677.03 Re I 27 2682.46 Trir T1

100 2671.63 Ta I 60 2677.12 Tm II 30 2682.62 Mo I

30 2671.67 V I 110 2677.13 Te I 60 2682.73 Ce II

350 2671.81 Cr II 440 2677. 15 Pt I 140 2682.76 Sb I

55 2671.83 Mo II 1800 2677.16 Cr II 180 2682.87 V II

520 2671.84 Ir I 90 h 2677.25 Lu I 45 2683.02 Mn I

160 2671.84 Re I 650 2677.28 W I 180 2683.09 V II

400 2671 .93 Nb 11 50 2677.34 Dy II 640 2683.23 Mo II

390 2671.96 Yb I 18 2677.58 Hf II 470 2683.28 U II

290 2672.00 V 11 27 Nb II 290 2683.35 Hf II

100 2672.21 u II 130 Itll.lt Re I 290 2683.35 W I

330 2672.25 Er II 160 d 2677.79 W II 14 2683.42 Yb II

100 2672.50 Ta II 2677.91 W I 130 2683.56 Re I

20 2672.52 Pr II 380 2677.80 V II 23 2683.75 Mn I

110 2672.59 Mn II 50 2678.09 Tm II 40 2683.97 Tb II

390 2672.66 Yb II 29 2678.15 Tb II 110 2684.04 Ir I

50 2672.69 u II 35 2678.16 Cr I 150 2684.04 u II

75 2672.77 Re I 250 2678.29 Eu II 95 2684.07 Tm II

280 2672.83 Cr II 18 2678.43 Hf II 880 2684.14 Mo II

720 2672.84 Mo II 40 2678.53 W I 19 2684.23 Sc II

55 2672.91 IT 270 2678.57 Y TT 600 2684.28 1 d T1

18 2672.94 Th 11 1800 2678.63 Zr II 360 2684.29 Th II

50 2673.07 Ce 11 65 2678.66 Nb II 24 2684.29 u II

40 2673.23 V II 30 2678.67 Mo I 75 2684.36 Os I

250 2673.27 Mo 11 690 2678.76 Ru II 2684.41 Os

55 2673.37 Mnivi n TI
11 320 2678.79 v^r TT11 55 2684.55 Mnjvi n IT1

1

110 2673.42 Eu II 70 2678.80 Ta II 70 2684.75 Yb II

55 2673.48 Ru I 24 2678.86 U II 26 2684.80 Ti I

200 2673.57 Nb II 400 2678.88 w I 570 h 2685.08 Lu I

24 2673.58 V II 18 2678.94 Th II 30 2685. 14 Ti I

80 2673.59 w TI
11 95 2679.01 i 1

D

T1 45 2685.14 VV T
1

45 2673.60 Ru I 180 2679.06 Fe I 1500 2685.17 Ta II

330 2673.61 Ir I 95 2679.06 Ir I 30 2685.19 Pr II

20 2673.84 Mo I 130 2679.10 Re I 55 2685.22 Hf II

40 2674.13 Tb II 380 2679.32 V II 65 2685.31 Re I

50 2674.18 1 a 11
11 55 2679.38 US 1 170 2685.34 Cr,v^o T1

940 2674.34 Re I 310 2679.57 Tm II 90 h 2685.54 Lu I

55 2674.43 Mn II 75 2679.74 Os I 65 2685.61 U II

35 2674.49 Ta I 120 2679.76 Co I 250 2685.66 Eu II

580 2674.57 Os I 1000 2679.85 Mo I 70 2685.69 V II

40 2674.57 Pt I 160 2679.91 Re I 45 2685.70 Pr II

40 2674.69 Tb II 130 2679.93 Ti I 55 2685.94 Mn II

65 2674.69 W I 130 2680.05 w I 270 2685.98 U II

400 2674.88 Os I 45 2680.06 Nb II 35 d 2686.20 Tm II

40 2674.98 Tm II 270 2680.06 Ta II 2686.32 Tm II
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Table 2. All observed lines in order of wavelength — Continued
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990 2686.29 Ru I 50 2691.90 Tb II 40 2696.05 Nb I

35 2686.29 Ta I Eu II 1 on1/U zoyo.u

/

Ce II

18 2686.36 Hf I 330 2692.06 Ru II 65 2696.07 Mo I

45 2686.36 V I 40 2692.16 W I 60 2696.08 Sm
2686.51 V I 50 2692.25 Sb I 70 2696.18 Hf I

65 2686.39 Nb II
Ir I u 11270 2692.34 40 2696.30

30 h 2686.50 Rh 200 2692.36 U II 45 2696.49 Ni I

30 h 2686.91 Rh 260 2692.40 Ta I 40 2696.61 Os I

230 2687.09 Cr II 480 2692.42 Th II 14 2696.62 Yb II

130 2687.13 Th II 90 2692.60 Zr II 280 c 2696.76 Bi I

130 2687.15 Nb I 30 2692.61 Mr. II
11 240 2696.81 1 a I

1

80 2687.37 W I 85 2692.66 Mn I 30 2696.83 Mo II

28 2687.50 Ru II 150 2692.70 Os I 50 2696.83 Tb II

90 2687.75 Zr I 120 2692.78 Sc I 40 2696.83 Th II

35 2687.82 Tb II 85 2692.83 Dy II 120 2696.99 V I

1100 2687.96 VV 45 2692.83 1 a TT
11 1000 2697.06 IT

11

25 2687.98 Yb II 27 2692.88 Ir I 85 2697.24 Os I

30 2687.99 Ce II 22 2692.92 Zr I 90 2697.26 Re I

560 2687.99 Mo II 28 2693.04 Mo I 100 2697.40 U II

60 2688.04 Cr I 35 2693.05 Tb II 170 2697.50 Tm II

110 2688.08 T
1 27 2693.19 Mn TT

11 130 2697.51 W T
1

30 2688.11 Ru I 35 2693.29 Ru I 45 2697.55 Th II

2688.16 Ru II 130 2693.34 Sm 210 2697.71 W II

110 2688.25 Mn II 95 2693.34 Ta I 120 2697.74 V I

55 2688.29 Cr II 55 2693.41 Tb II 85 2697.81 Mo I

18 2688.34 1 ll
TI
11 35 2693.46 I m TT

11 35 2697.91 ur IT11

18 2688.35 Hf I 27 2693.49 Ir I 270 2698.06 U II

40 2688.40 Er II 50 2693.50 Ta I 40 h 2698.21 Tm III

220 2688.53 Re I 35 • 2693.52 Cr II 1000 2698.30 Ta I

100 2688.60 Sm 20 2693.53 Mo I 60 2698.39 Er III

50 2688.64 IVIO
I
1 160 2693.53 7_L\ TT

11 180 2698.41 TT
11

30 2688.71 Au I 45 2693.74 Sm 200 2698.43 Pt I

170 2688.72 V II 170 2693.77 U II 100 2698.45 u II

65 2688.82 Ti I 18 2693.96 Th II 180 2698.69 Cr II

70 2689.03 Ho II 180 2694.06 Zr II 45 2698.73 V I

24 2689.13 u If11 60 2694.21 V
I 70 2698.74 1 11

IT
11

120 2689.21 Fe I 50 2694.22 u II 45 2698.79 Re I

100 2689.24 Ta II 3000 2694.23 Ir I 160 2698.84 W I

85 2689.31 Dy II 50 2694.31 Rh I 320 2698.86 Nb II

110 2689.35 Os I 75 2694.39 Re I 50 2698.92 Pr II

2100 2689.82 Us T
1 140 2694.52 Us I

1 27 2698.97 IVln 11

150 2689.88 V II 470 2694.52 Ta II 80 2699.11 Fe I

18 2689.90 Ru I 55 2694.68 Co II 60 2699.11 Sc III

40 2689.93 Er II 65 2694.75 Os I 30 2699.11 V I

35 2689.99 Tm II 150 2694.76 Ta I 24 2699.37 u II

230 2690.24 V 11 18 2695.02 1 h
T T
11 55 2699.41 Mo I ¥

11

110 h 2690.25 Re I 95 2695.04 Nb I 40 2699.49 Tm III

26 2690.26 Cr I 80 2695.21 Th II 35 2699.58 Re I

130 2690.51 IJ II 55 2695.22 Mo II 510 2699.59 Os I

35 2690.54 Ta I 55 2695.36 Mn II 650 2699.59 W I

45 h 2690.79 Dne T
1 26 2695.39 Y T

1 95 2699.60 Zr
T T
11

240 2690.79 V n 28 2695.43 Yb 11 60 2699.63 Hf I

45 2690.90 Sm II 70 2695.43 Zr II 40 2699.80 Tm III

280 2691.04 Cr II 35 2695.46 Tb II 90 2699.88 Ru I

320 2691.04 U II 60 2695.47 La II 400 2700.01 W I

55 2691.06 Ir 1 200 2695.49
I I

U
T T
11 750 2700.13 Zr

TT
11

23 2691.06 1
1 45 2695.54 1 a TT

1

1

40 2700.15 NK IT

210 2691.09 w I 110 2695.55 Th II 50 2700.18 Tm II

45 2691.18 Th II 160 2695.56 Re I 65 2700.21 Mo I

340 2691.31 Ta I 650 2695.67 W 1 60 2700.38 Pr II

5000 2691.34 Ge I 26 2695.71 Ta II 20 2700.56 Nb II

30 2691.69 Ce II 28 2695.82 Th II 18 2700.60 Cr I

160 2691.77 Nb II 190 2695.85 Co I 18 2700.60 Th II

50 2691.80 Ta II 50 2695.91 U II 26 2700.67 Er II

100 2691.80 U II 60 2695.96 Ce II 50 2700.70 Ta I
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Table 2. All observed lines in order of wavelength— Continued
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110 2700.75 Os I 60 2706.02 Fe I 45 2710.22 Re I

18 2700.80 Yb II 80 2706.02 W I 1600 2710.26 In I

80 2700.89 Au I 45 2706.06 Re I 80 2710.33 Mn II

680 2700.94 V II 95 2706.12 Mo I 11 2710.48 Th II

50 2700.96 Cu II 530 2706.17 V II 65 2710.54 Yb II

65 2700.96 u II 90 2706.17 Zr I 20 2710.55 Fe I

85 2701.00 Mn II 95 2706.28 Tb II 50 h 2710.67 Tl I

140 2701.03 Mo I 95 2706.40 Nb II 26 2710.72 Ta II

700 2701.14 Eu II 7000 2706.51 Sn I 65 2710.74 Mo I

110 2701.34 Ru I 180 2706.58 Fe I 40 2710.78 W II

480 2701.42 Mo II 400 2706.58 w I
1 65 2711.10 iiu IT11

40 2701.48 W II 470 2706.69 Ta I 580 2711.35 Sc I

35 2701.52 Tb II 580 2706.70 Os I 35 2711.45 Th II

85 2701.55 U II 150 2706.70 V II 30 2711.49 Mo II

60 2701.69 Er II 110 2706.73 Hf II 110 2711.50 Tm II

160 2701.70 Mn IT11 360 2706.77 oc I
I 280 2711.51 LT TT

11

4200 2701.71 Lu II 120 2706.88 Ce II 60 2711.53 Er II

28 2701.82 Th II 27 2706.88 Ir I 110 2711.58 Mn II

30 2701.87 Mo II 30 2706.92 Ta I 80 2711.65 Fe I

800 2701.90 Eu II 370 2706.95 U II 170 2711.74 V II

40 2701.96 IT
11 80 2707.03 1 m IT!ill 65 2711.76 T ]u TT

11

110 2701.99 Cr I 40 2707.03 W I 25 2711.78 Yb II

160 2702.11 W II 40 2707.23 Rh I 70 2711.83 Hf I

380 2702.19 V II 100 h 2707.37 Pr II 45 2711.99 Hf II

320 2702.20 Nb II 35 2707.40 Re I 130 2712.06 U II

30 2702.25 PrI r
IT
1

1

180 2707.42 wS T
1 100 2712.12 Ft- IT11

2000 2702.40 Pt I 80 2707.53 Mn II 22 2712.14 Hf II

75 2702.46 Nd 35 2707.83 Nb II 140 2712.31 Cr II

150 2702.52 Nb II 110 2707.86 V II 50 2712.35 Mo II

210 2702.52 W I 65 2707.88 W I 200 2712.41 Ru II

18 2702.53 11 210 2707.95 OC I
1 210 2712.42 Hfni IT11

30 2702.63 Ba I 85 2707.96 Sm 140 2712.42 Zr II

75 2702.67 Re I 35 2707.97 Ru I 65 2712.48 Re I

120 2702.80 Ta II 35 2708.13 Ce II 55 2712.66 Yb II

75 2702.83 Os I 110 2708.18 Os 160 2712.74 Ir I

110 2702.83 IXU I
1 170 2708.18 1 n TT

11 90 2713.02 Ae T
1

85 2703.06 Ta I 19 2708.18 Tm II 60 2713.05 V II

70 2703.48 Cr I 40 2708.19 W I 60 2713.13 Pt I

2703.55 Cr II 110 2708.45 Mn II 65 2713.16 Re I

400 2703.73 Rh I 27 2708.50 u II 75 2713.19 Ru I

35 2703.86 v^r
TT
11 70 2708.57 r e

T
1 50 2713.22 1 D TT

11

270 2703.96 Th II 400 2708.59 W I 60 2713.25 Er II

40 2703.99 Fe II 60 2708.79 Cr II 190 2713.51 Mo II

110 2704.03 Ir I 400 d 2708.80 W I 210 2713.65 Ho II

190 2704.07 Tb II 2708.93 W I 140 2713.84 Hf I

45 2704.18 TJMo TI
11 21 2708.84 Yb II 65 2713.91 T

Iu TT
11

40 h 2704.26 Nb 11 55 2709.01 Dv II 300 2713.94 In I

85 2704.31 Ta I 50 d 2709.03 U II 20 2714.16 Pr II

130 2704.37 Re I 170 2709.20 Ru I 20 2714.20 Nb I

75 2704.45 Os I 420 2709.23 Tl I 120 2714.20 V II

75 2704.54 INd 50 2709.25 Mo T
1 140 2714.26 Lx TT

11

35 2704.80 u II 310 2709.27 Ta II 190 2714.41 Fe II

40 2704.93 Ir I 45 2709.30 Ho II 75 2714.41 Rh I

30 2704.93 Mo II 35 2709.31 Cr II 100 2714.58 U II

200 d 2705.19 U II 70 2709.33 Zr I 35 2714.62 Th II

45 2705.22 V
T T
11 35 2709.41 f ^i^e

TT
11 3000 2714.64 Us T

1

50 2705.24 IVl 0 I
1 100 2709.51 ITu TT11 2600 2714.67 Ta I

240 2705.28 Eu II 80 2709.58 w II 40 2715.09 Th II

18 2705.43 Cr I 8500 2709.63 Ge I 75 2715.17 Ce II

670 2705.61 Hf I 95 2709.74 Tm III 50 2715.17 Mo I

40 2705.63 Rh II 190 2709.86 Os I 35 2715.24 Ce II

130 2705.74 Mn II 45 2709.96 Mn II 100 2715.31 Rh II

27 2705.77 U II 180 2709.99 Eu I 27 2715.34 Nb II

55 2705.85 Co I 1200 2710.13 Ta I 580 2715.36 Os I

1600 2705.89 Pt I 40 2710.19 Mo II 1300 2715.47 Re I
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Table 2. All observed lines in order of wavelength— Conlinued

Intensity

and
Character

Wavelength
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and

Spectrum

Intensity
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Character

w aveiengln
in A
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Intensity

and
Character

Wavelength
in A
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and

Spectrum

27 2715.50 Nb I 80 2720.17 Mo I 130 2725.94 U II

400 2715.50 W I 60 2720.17 Pr II 50 2725.95 Mo I

100
OTIC Z A1

1

15.54 U II
07 970A ^fy Nb II oU z /zo.Uo Fe I

150 Z / 10.04 T
1

1(\ Z / ZU.40 11 T
1 00 979^ AOZ /zO.Ufl NhJ T U T

1

Zl OTIC ^ft NK T
1

lf\iU Z I zU.DU IT11 1 onloU OlOfi, 99Z /ZO.ZZ FrHit
TT11

640 2715.69 V II 30 2720.52 Rh I 26 2726.32 Ta I

180 2715.77 Re I 60 2720.74 Er II 35 2726.49 Tb II

40 OTIC O O2715.88 Nb II 470 2720.76 Ta I
A A40 z7zo.49 Th II

90 h 2715.91 Lu T
i 35 2720.89 1 D

TT
11 800 0*70^ /I A2726.49 7^Lr TT

11
1 nAtyu 2 / 15.99 T

1 1200 nOA AA2720.90 r e
T
1

C A50 070£ CA2726.50 rr TT
11

65 2716.10 Nb I 540 2721.19 Tm II 420 h 2726.51 Cr I

45 2716.18 Cr I 90 2721.56 Ru I 28 2726.65 Mo I

ZD 2716.25 Ti II 60 2721.59 Er II 80 2726.70 Hf I

oU 2716.31 IN D
TTU 40 2721.63 Nb II 85 2726.97 Mo II

on 071/; Q 12 / 10. ol 1 n
TT
11 30 2721.64 Ca T

1 60 2727.02 Zr I

80 2716.32 W II 230 2721.69 Th II 55 2727.17 Dv II

85 2716.39 U II 60 2721.77 Ag I 50 2727.23 Sb I

oU 2 / 10. OU Er II 45 c 2721.77 Ho II 28 2727.24 Th II

470 2716.62 INb
TT
11 170 2721.83 Ta I 45 2727.26 Cr II

65 2716.75 Ke T
1 850 2721.86 Os I 100 2727.34 U II

65 2716.80 Os I 30 2721.90 Pr II 75 2727.42 Ti I

700 2716.98 Eu II 29 2721.90 Tm II 27 2727.43 Nb II

80 2717. 16 Mo I 470 2721.98 Nb II 470 2727.44 Ta II

240 0717 1

0

2717. 18 1 a
T
1 21 2722.20 Yb TT

11 180 2727.54 Fe II
07 17 002717.28 Le TT

11 180 2722.21 Ke T
1 110 2727.55 Re I

35 2717.33 Nb II 27 2722.31 Nb I 200 2727.56 Tm III

290 2717.35 Mo II 170 2722.38 Th II 4200 2727.78 Eu II

45 27 17.40 Ru I 150 2722.56 V I 410 2727.78 Ta I

12 2717.48 LX
T
1 65 2722.60 Os 150 2727.94 Os I

55 2717.51 Lr TT
11 1300 2722.61 Zr

TT
II 130 2727.95 W I

75 2717.51 Rh I 130 2722.65 Ru I 60 2728.02 Fe I

80 2717.53 W I 160 d 2722.67 W I 35 2728.08 Nb I

2717.61 W I 2722.81 W II 120 2728.27 Os I
A (\ 9717 Q/;2 / W .00 1 m 111 1 AAIVU 0700 7A2 /22. /U Ke T

1 45 2728.32 Ho II

ou 0717 l^A2 / 1 / .00 u IT
11

1 7A
1 /U 0700 7C2 (22. /o l^r

TT
11 16 2728.34 Mo I

27 2717.63 Nb II 95 2723.00 Y I 120 2728.55 u II

80 2718.04 W II 200 2723.03 U II 55 2728.61 Mn II

170 2718.35 Yb II 30 2723.22 V II 45 2728.63 Re I

150 2718.38 1 a 1 18 2723.32 Th II 240 2728.64 V II

45 2718.43 Cr II 120 2723.38 Ce II 120 2728.7 u II

100 2718.44 Fe I 700 2723.58 Fe I 85 2728.70 Mo I

60 2718.51 Hf II 35 2723.66 Nb II 50 2728.82 Fe I

180 2718.54 Rh I 35 2723.76 Ir I 55 2728.83 Ru I

250 2718.59 Hf I 100 2723.84 Re I 45 2728.91 Th II

1 10 2718.71 Os I 70 2723.96 Eu I 160 2728.94 Rh I

23 2718.83 Ru I 60 2723.98 Nb I 480 h 2728.95 T
1

170 2718.90 Sb I 18 2724.04 Cr II 150 2729.04 Tm II

110 2718.91 Os I 75 2724.06 Ru I 70 2729.10 Hf I

2100 2718.91 w I 35 2724.29 Tb II 55 2729.13 Mo I

2600 2719.02 Fe I 2600 2724.35 W I 30 2729.16 Ce II

1300 2719.04 Pt I 110 2724.41 Mo I 50 2729.26 y TT11

180 d 2719.09 Lu I 210 2724.62 W I 190 2729.33 Eu II

130 2719.33 U II 70 2724.88 Th II 250 2729.33 Th II

320 2719.33 w I 35 2724.95 Ce II 380 2729.44 Eu II

35 2719.46 Th II 80 2724.96 Fe I 23 2729.46 Ru I

200 2719.47 Tm III 400 2725.03 W I 85 2729.50 Dvuy IT

690 2719.52 Ru I 2725.06 w I 40 2729.56 Ir I

45 2719.54 Re I 85 2725.07 Ti I 80 2729.62 W II

800 2719.65 Ga I 35 2725.07 U II 65 2729.64 Re I

210 2719.86 W I 180 2725.15 Mo I 140 2729.68 Mo II

55 2719.93 Th II 110 2725.42 Ta II 27 2729.83 Nb I

35 2719.98 Ce II 140 2725.47 Ru II 130 2729.92 Pt I

27 2720.02 Nb I 140 2725.47 Zr I 22 2730.08 Y I

1300 2720.04 Os I 100 2725.52 U II 120 2730.10 Er II

65 2720.14 Rh I 55 2725.58 La I 80 2730.20 Mo II
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Table 2. All observed lines in order of wavelength — ConUnued

Intensity
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65 d 2730.21 Tb II 21 2734.09 Yb II 750 2739.55 Fe II

100 2730.26 Th II 30 2734.27 Fe I 100 2739.71 V II

170 U II OU O70/1 OA Pr II
0 c00 O70A 01z /oV.ol Ti I

55 TTOA OO 1\D
IT
11

re
DO 070/1 01z /o4.ol Ke 0 cio 070A 07 bm

55
0A 0 02730.33 Ku T

1
OAzO 0 70 /I 0 C INb

IT
11

1 OAIzU O70n A/1 Ke

140 d 2730.50 Bi I 310 2734.35 Ru II 35 2740.00 Ir I

580 2730.61 Os I 160 2734.40 Th II 70 2740.10 Cr II

10 2730.70 Ce II 22 2734.85 Y II 35 2740.18 Ir I

90 2730.71 Hf I 1400 2734.86 Zr II 85 2740.18 Nb II

55 2730.71 Ir I 120 2734.96 U II 170 2740.32 Os I

35 2730.72 Tm II 80 2735.25 Eu .
70 2740.35 Zr II

50 2730.73 Ta II 100 2735.26 Ta II 400 2740.43 Ge
90 2730.74 Fe II 55 2735.29 Ti I 65 2740.46 Co I

15 2730.80 Ce II 50 2735.33 Tm II 18 2740.47 Th II

45 2730.83 Re I 35 2735.45 Tb II 110 2740.51 Zr II

120 2730.85 Hf I 280 2735.48 J 140 2740.61 ws
90 2730.93 Ru I 85 2735.58 u II 160 2740.62 Eu II

130 2731.12 Co I 40 2735.61 Ti I 85 2740.70 Dy II

21 2731.13 Ti I 28 2735.65 Mo I 30 2740.70 Ta II

100 2731.27 U II 1800 2735.72 Ru I 130 2740.75 Os I

180 2731.35 V I 55 2735.79 rtvuy 75 2740.79 w II
11

40 2731.36 Os 11 28 2735.83 Th II 65 2740.86 u II

50 2731.37 Eu I 24 2735.88 Mo I 35 2741.06 u II

70 2731.38 Tm III 40 2735.98 W I 95 2741.07 Cr I

80 2731.56 Er II 35 2735.99 Tb II 40 2741.15 Nb I

200 2731.56 Re II 130 2736.24 Th1 U 150 2741.17 Ta
40 2731.58 Th II 310 2736.25 Ta II 50 2741.18 Li I

40 2731.58 Ti I 35 2736.33 Ce II 40 2741.32 Mo II

12 2731.78 Pr II 85 2736.39 Os I 65 2741.38 Os I

280 h 2731.91 Cr 1 28 2736.42 Mo I 140 2741.55 Zr II

35 2731.92 Til TI
1

1

23 2736.44 ThI 11 55 2741.62 IVlO
TT

30 2732.04 Ce II 170 h 2736.47 Cr I 55 2741.71 Yb II

85 2732.06 Ta I 40 2736.76 Rh I 75 2741.75 Rh I

50 2732.17 Ce II 160 2736.96 Mo II 130 2741.75 U II

220 2732.21 Re I 100 2736.97 Fe II 110 2741.96 Ce II

50 2732.42 85 d 2737.07 u 65 2741.97 Up T

40 2732.61 Eu I 110 2737.09 Nb 11 95 2742.03 Cr II

70 2732.67 If I 700 2737.31 Fe I 40 2742.12 Pr II

35 2732.68 Hf II 70 2737.42 Th II 95 2742.17 Cr I

490 2732.72 Zr II 70 2737.83 Hf I 80 2742.26 Fe I

110 2732.74 VK
1 D IT

11 80 h 2737.88 Mr,IVIO 65 2742.26 1 0 TJ

i

580 2732.80 Us 1 35 2737.89 z,r
J

250 2742.32 t;1

1

J250 2732.81 Th II 25 2737.90 Pr II 550 2742.41 Fe I

60 2732.83 Ce II 40 2738.00 W I 90 2742.41 V II

330 2732.88 Mo II 100 2738.13 U II 70 2742.53 Y I

/ u 9709 09 1 a 1
1

970Q 17z / 00. i I L.U 1 IflO J.

50 d 2732.95 u II 90
moo 00
2738.32 Re T

85 d 2742.60 u II

610 2733.04 Re II 45 2738.32 Th II 30 2742.67 V II

25 2733.12 Pr II 55 2738.33 Os I 40 2742.69 Os I

80 2733.18 W I 50 2738.41 U II 65 d 2742.74 Re I

US
2742.86 Re I

11 2733.21 1 h
TT
11 65 2738.46

.

310 2733.26 Nb II 70 2738.48 Pt J 26 2742.92 Ta I

170 2733.26 • Ti I 50 2738.60 Mo II 95 2742.95 Tm II

30 2733.34 Ta II 710 2738.76 Hf II 180 2743.06 Th II

250 2733.39 Mo I 45 2738.79 Ho I 240 2743.07 Mo I

80 2733.46 IN D
IT
11 23 2738.82 1 n 280 2743.20 r e J,

700 2733.58 Fe I 30 2738.86 Mn J 100 2743.22 u jj

45 2733.59 Ru I 100 2738.98 U 70 2743.28 Eu
50 2733.77 U II 170 2739.22 Ru 160 2743.43 W
35 2733.90 Tb II 210 2739.26 Ta 85 2743.50 Tb

40 2733.90 V II 40 2739.30 Dy 50 2743.56 Fe

230 2733.95 Ho II 270 2739.31 Er 210 2743.59 Ta
1800 2733.96 Pt I 35 2739.32 Ir 250 2743.64 Cr

370 2733.97 U II 70 2739.38 Cr 200 2743.64 Hf

30 2734.00 Fe I 170 2739.39 U II 100 2743.66 U
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W dVclClll'lII

in A.

Element
and

Spectrum

Intensity

and
Character

W dVClCllglll

in A

Element
and

Spectrum

Intensity

and
Character

\X/ axj f^lt^n fj\ ViW dVClCllglll

in A

Element
and

Spectrum

95 2743.71 Mo I 120 2749.18 Fe II 40 2755.27 W I

90 2743.87 Re I 130 2749.18 Os I 95 2755.29 Nb I

/ 0 07A^ OA Ru I 2749.32 Fe
^}

30 2755 37 Mo I

1 AC\ 97dd no I,
ir

T
1 27 2749.32 Ir 110 2755 59 Os I

97A.d 07 r e T
1 ion Til

TT
U 1 u 2755 63 Fr ITIX

200 2744.08 Tm II 18 2749.71 Th II 80 2755.64 Nb I

120 2744.26 Eu II 860 2749.83 Ta I 750 2755.74 Fe II

OD 07/1/1 07 U II 1 nn 97/10 OA U
}|

220 97CC 7c
z / 00. i 0 Dy II

oU OlAA "iA w T
1 oU 0 7'^n 1 QZ / OU. lo

1

1

u oU 07c:t; QAZ t oo.y4 w 1
1

1 lf\
1 /U 07AA /in U XT

11 7nn
i uu 07cn 1/1 r e 1 Q 07^^ QAZ ( DD.VO 1 n TT

11

130 2744.45 Ru I 310 2750.19 Er II 110 2756.07 Mo II

60 2744.53 Fe I 430 2750.22 Gd II 240 2756.26 Fe I

ZD 07/1/1 /^A Pr II 07nz /U 07QA Qc^z /oU.oo Ho II
07CA QQZ (DO. 60 Fe I

07 07/1/1 OA IN D
TT
11 7n 07CA A 1

1 a II 35 h 07

c

ACZ /00.4D Zn T
I

^f^'\J
97Ac: nnZ 1 4'D.UU As T

1 1 ^nn
1 ouu 97 cn AQ lb II

1 C A150
07c/; /inZ /OO.OV 1 m IT

11

80 2745.09 Mo I 390 2750.73 Cr JJ 22 2756.75 Cr I

190 2745.10 Co I 110 2750.76 Tm II 35 2756.80 Ce II

OU 07A'^ on Nb II QnoU oven QQz / oU.oo Fe I 60 07CA 01Z / 00. 91 Hf II

Z /40.OO Mo f
1

1 f\C\lUU 07cn onz /oU.oV Ce II 55 07 C 7 AOz757.0o Dy II

Z /'+0.01 hu T
I

AAOU 07cn noz /ou.yz Lr II 150 07 C 7 1 Az /o < . 10 Cr I

75 2745.72 Ce II 85 2751.15 Os J 60 2757.26 Nb II

65 2745.73 Nb II 85 2751.45 Yb II 70 h 2757.26 Ta II

DOU 07/1 C Of,z /4o.o0 Zr II
9 onozU 07C 1 Alz /ol .4 / Mo I 80 07C7 QO Fe I

loU 07/1A lAz /40. 10
T I

U
TT
11 Z /D 1 .OU Cr I

£. C65 O7C7 ACi.4U
rp.
1 1

T
1

07AA 01Z i 4-0. Z

1

Lr TT
11 ^AnoOU 07CI 01

z /o 1 .ol HI II
0 c35 07c:7 A 1Z / 0 / .41 1 b

TT
11

40 2746.21 W I 280 2751.87 Cr JJ 55 2757.49 Re I

20 2746.28 Pr II 90 2752.17 Eu II 60 2757.55 u II

OU 07/1 A QZ / 40 .

O

U II
/1 1 n41U 07C0 1 7 Th II 350 07C7 70/.lot . 11 Cr II

07/1A Qnz / 40. oU Mo TTU AAAOOU 0'7C0 01 Zr II 45 nnc'i 77Z to i . i I Ho TT
11

4-ZU 07/1 A /I QZ / '+0.'+o V e
IT
11 1 c:nloU 07CO on

Z /Oz.oU 1 a I 170 07c 7 Q 1
Z / 0 / .0

1

/ \Os T
1

35 2746.62 Hf I 75 2752.45 Ru JJ 65 d 2757.92 u II

510 2746.68 Ta I 410 2752.49 Ta II 2758.18 u II

oU 0 7 /I A 7/1 W I
7 C10 0 7 C 0 7 7 Ru II 220

0'7 c 0 nn2758.00 Re I

07 /I O 9Z /40.0O Ta II
^A 07C0 70z /oz. (O Hg I 95 07C0 AO2758.08 Ti I

OAA 07/1 1 ATz / 4-0 . y 1 Nb I
7 Z
10

0 7 C 0 0 Cz /oz.oo Re I 80 07C0 00
Ir I

380 2746.98 Fe I 110 h 2752.88 Cr J 30 2758.31 Hf I

50 2747.15 U II 190 2753.01 Nb I 1000 2758.31 Ta I

C 0A Z <4( . lo Th II
1 OA 07 C 0 ACz /oo.Uo Re I 130 Z /oo.oU U II

o c00 07 /I 7 O C
Z (4/.Z0 1 a

T
1

1 £Alou 0 7 C 0 AC w I 280 07 c 0 1z /oo.Oi
1VT1_Nb T

1

"7 A
71)

07 /I 7 OAz747.zy Eu II
1 o18 0 7 C 0 AA

z 753. 09 rh II 65 d 07 c 0 £

0

Z /OO.DO Mo T T
11

100 2747.36 u II 75 2753.14 Nb II 55 2758.71 Re I

140 2747.44 Re I 110 2753.18 Tm II 90 2758.78 Hf I

AA 07/17 /t Q V II
on 07CQ on Fe II 27 07CQ 70Z 1 00. 10 Nb II

97Z <
07/17 c: 1

Ir I
1 /I A14U

07CQ /in
z /00.4U V II 530 07CQ Q1Z / 00. ol Zr II

r r
55 2747.58 Yb II

AA90 O^C 0 A A Ru I 140 07C0 00z /oo.oz Os I

18 2747.59 Th II 110 h 2753.64 Re II 18 2758.96 Th II

70 2747.61 Pt I 40 2753.69 Fe 150 2758.96 U II

80 2747.83 Eu I 65 0 T C 0 TO2753.72 Os I 90 07 C 0 A72758.97 Tm II
OA30 O "7 /J "7 O C2747.85 Ta I

OA O7C0 0^z /oo.oo Pt I 60 07C0 AOz /oo.9o Cr II

45 07 /I 7 O Cz74/.o5 Th II
7AAI'M 0 7 C 0 OQZ /OO.OO In I 21 07CO AAz /09.UU Yb II

150 2747.91 Os I 40 2754.04 Fe J 70 2759.06 Ta II

35 2747.97 Ru II 27 2754.07 Nb I 70 2759.32 Ir I

18 2748.04 Yb II 470 2754. 16 U II 110 c
0'7cn 0

c

z75y.o5 Ho II

1 100 2748.26 Au I 3600 2754. 17 Lu II 80 oTcn on2759.39 Cr II
1 1 A L110 n 2748.29 Cr I

0 c35 07C/I 00
z /o4.zo Cr II 45 Z/09.41 Th II

170 2748.45 \] n 30 2754.29 Mo T
160 2759.47 Tb II

55 2748.49 Mo I 65 2754.52 Nb II 12 2759.48 Zr I

230 2748.66 Yb II 6500 ^nc A cnz754.5V Ce 40 OT cn c c Tm II

1200 2748.78 Ta I 22
0 "7 c /I nn2754.90 Cr 28

0 *7 cn CO2759.58 Mo I

40 2748.80 Th II 200
0 "7 c /I no2754.92 Pt 45

0*7 c n TO2759.73 Cr II

650 2748.84 W I 80 2754.92 W 130 2759.79 U II

200 2748.85 Nb I 230 2755.01 Er II 20 2759.82 Fe I

130 2748.86 Os I 130 2755.13 LI II 55 2759.91 Ir I

330 2748.98 Cr II 55 2755.21 Re 40 2760.04 W I

40 2749.06 Ti I 22 2755.27 Cr 140 2760.10 Y I
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Table 2. All observed lines in order of wavelength— Coniinued

Intensity

and
Character

TV ClVddleLI-ll
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W avelenfftn
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60 2760.12 V II 75 2764.98 Nd I 110 2770.10 Os I

35 2760.33 U II 340 2765.04 Os I 230 2770.17 Gd II

2760 35^ 1 \J\J . kJmJ rr TT
11 100 9765 19 Th II 350 9770 d.9 Re I

130 2760 39 Th II 65 9765 98 Nb II 55 9770 d.6 Hf TT11

9760 5^t \J\J .OO Mo II ^ ( UO.T"U u II 960 9770 71Z / jU. J

1

T
1

90 2760.70 V II 35 2765.44 Ru II 200 2770.82 Th II

40 d 2760.74 W II 65 2765.45 Os I 60 d 2770.86 Zn I

C t uU.o4- W I
1 1 A
1 lU Z / Oo.O 1 Er II 977A QQZ / /U. Vo Zn I

Do 97^n 70Z i DU . /

O

1 D TT
11 1 /l A Z /OO.O

/

V
IT
11 810 9770 ftftZ / /u.oo w T1

to n 97rf;A oq ivin
1

1
7t;A Vi
/ oU n 97At^ 7/1Z /Oo. /4 LU I

1
91z 1 977n OGZ / i U.Vo IT11

65 2760.96 Tb II 35 2765.93 Nb II 40 2771.04 Os I

55 2761.00 Nb I 17 2766.18 Nb I 110 2771.04 Tm II
97A1 (IP Os I

1 'if\ Z iOO.ZZ Co I 85 2771.32 Yb II
97 Z /O 1 . lo 1

1

u TI
11

1 1 A
1 lU zToo.zo IVlO I

1 lo 2771.36 ba TT
11

1 c:
1 o 97(S1 9Q Ti1 1

II
11 QA 0 7£i; 07Z /OO.O / Uu T

1
00Zo 0771 0£III 1.06 Mo T

1

95 2761.37 Co I 120 2766.38 Er II 65 2771.40 Nb II

65 2761.37 Yb II 200 2766.39 Re I 30 2771.44 Mn I

1 SO 97ftl 4.9^ ( U 1 .tz Ce II AAOU 07/;a /iaZ /OO.'+D V II ift10 077 1 ACz / / 1 .40 \j r
T
1

97/^1 /I 9Z (0 1 .4-Z VJS I
1

7A 07/;/C CA2766.50 T~iDy TT
11 100 2771.51 Kh T

1

1 on 97^»1 c:^Z / 01 .oo IVIO
T
1 z /66.o4 Cr IT

11
OAA200 2771.51 1 h 11

80 2761.59 w II 35 2766.57 Tb II 80 2771.61 Ir I

450 2761.63 Hf I 40 9766 79 Mo I 20 9771 6=^z / 1 1 . uo Nb II

Z J D 1 .Oo Ta 11 7A Z /OD.ol Tm II 500 211\.(il Pt I

on hyu n 97A1 7AZ / 0 1 . 1 O r
I
1

1 1 A
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1 m 11 120

on 1 0 (\n
2818.98 U II

90 2810.27 V
TT
11 90 2814.76 I If ITHf 11 70 0010 AO2819.08 1 m 1

1

11

75
OO 1 A OA2810.30 I 1

Tf
11 95 O O 1 d OA2814.80 T" I

1 a I
A C45 00 1 A 1/1zoiy. 14 1 a

1

1

11

120 d 2810.35 u II 85 2814.81 Ce II 55 2819.21 Nb I

24 2810.43 Mo I 40 2814.84 Os I 100 2819.32 Th II

1700 2810.55 Ru I 620 2814.90
'7 IZr 1

OA26 00 1 A OA2819.34 Er II

14 2810.72 Yb II 70 2814.91 Ho II 95 2819.37 Ta I

75 2810.81 Nb II 60 2814.96 Ce II 30 2819.54 Sc II

85 2810.85 Dy II 95 2815.01 Ta I 70 2819.56 Zr I

120 2810.86 Sm II 60 2815.02 Mn II 45 2819.68 Ho II

180 2810.91 Zr II 95 2815.12 Ta I 200 2819.74 Hf I

140 2810.92 Ta I 55 2815.22 Dy II 75 2819.78 Re II

160 2810.93 Gd II 40 2815.27 Os I 40 2819.78 Tb II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W dVClCllgLll

in
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and

Spectrum

Intensity

and
Character

W flvelcngln

in j\

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

90 2819.80 Ho II 75 2825.18 Nb I 60 2829.81 Zr I

40 2819.81 Er II 190 2825.35 U II 260 2829.82 W I

99nzzu LO 17. u
TT
11 989=^ ^7 Y III 11 9fl 9890 0^ 1 n IT

11

OoU 17. yo Re I 140 9895 4,9 Dv II 70 2829.94 Mo I

Co I Re IIXC 1 ov Tm II

140 2820.18 Os I 150 2825.56 Fe I 70 2830.17 Ir I

410 2820.19 Er II 530 2825.56 Zr II 40 2830.29 W I

1 zuu 9Q9A 99 Hf II ^AoU 9Q9t; AAZOZO.OO LjT 11 1 AAA14UU 9fi'^A ^AZoOU.OU Pt I

9Q9A 99ZOZU. ZZ Tm II oU OQOC A7ZoZO.O /
M« TIVlO 1 00 OQon ocZOOU.OO Re I

1 on 9ft9n 97zozv. z / jj II •^A ZoZO.OV F*i Tre 1 oU 9Qon A9ZoOU.4Z Er II

45 2820.34 Th II 23 2825.86 Nb II 70 2830.44 Th II

55 2820.42 Hf II 280 2826.16 Tl I 180 2830.47 Cr II

4"U ZoZU.^-D Er II 7A 9Q9A IQZOZO. lo To Tla i Oo OQQA CIZooU.Ol Ir I

9P9A Os I
99Azzu oooA 1 nZozo. ly T 1 TTU 11

onoU OQQA Id Mnivi n I
I

9ft9n 7fl Eu II A^40 9Q9A QQZoZO.oo V TT
I 11 97AZ /U OQQA QAZooU.VU IT

11

40 2820.80 Nb II 35 2826.42 Ta I 55 2830.92 Ho II

29 2820.96 Sm II 150 2826.43 Rh I 220 2830.94 Sm
o / U 9Q91 19ZoZ 1 . 1

Z

U II Vo 9Q9A AZoz0.4o TT
1 m 11 1 OA OQQA AAZoou.yy Yb II

1 Af\ 9Q9

1

ZoZ 1.10 YK1 ij
11
it OO OOOA AOzoz0.4o INb 1

A A40 OOO 1 0

1

2831.21 LjV
TT
11

oO 9Q91 9QZoZ 1 . Zo III111 9/1

A

Z4U OOOA CAZOZO. 04 Mo 1
A A OOQ 1 0£.ZOOI.O6 I-

ir
T
1

190 2821.25 Os I 140 2826.64 Ho II 1600 2831.38 w I

250 2821.29 Ni I 180 2826.68 Rh I 40 2831.44 Mo II
c c00 9Q91 Mn I

AAOU OOOA AQzoZO.Oo C« TToc 11
9AAZUU oool cczoo 1.00 Tm 11

00 9891 t;^ZoZ 1 .00 \
1

99ZZ 9Q9A 7QZOZO. /

0

Ct- ty^T 1
9 1Zi 00 01 CQzool .oy wS T1

9Q91 AHZoZ 1 .OU Th IT
i 1

QAOU 9Q9A 1^zoZO. /

0

Mo 1
97A ^Z /U C zooi.oy Hano TI

11

20 2821.92 Nb I 170 2826.86 Th II 920 2832.06 u II

50 2821.99 Ta I 95 9897 on^O^ i . \J\J U II 30 07^00^ . yj t Mo II

40 9Q99 mZoZZ.U i Cr II 9QAZoU 9Q97 A9ZoZ / .Uz TT
1 m 11 1 QAloU OQOO 1 AzooZ. Id Ti II

1 nnlUU 9Q99 A9ZoZZ.UZ 1 n II
11 1 OAlyu 0Q97 AQZoZ / .Uo Mk TT

IN D 11 1 Qlo
OQQO on YkI D TI

11

oU 9Q99 AQZoZz.Uo iVl o TT11 1 QA AloU d 9Q97 1 c:ZOZ / . lo \Y/ TW 1
1 "idloU

OQQO OAZOOZ.Z4 us I
1

Ru
9Q97 90 W TW 1

110 2822.03 I 800 2832.31 Th II

1 10 2822. 12 Re I 2827.18 id 1 320 Fe I

Q C00 OOOO 1 c Sc II
onoU 000*7 01ZOZ / .ol D k TKn 1

OQQO 7AZooZ. (U Ta II
Q C00 Til

1 n II
11

o cOO OOO"? A 1ZOZ / .41 Tk IT
1 0 11

7c;
10 OQQQ AQ

1 D IT
11

1 OAloO OOOO 0 T II
11 95 d 0007 AOZOZ / .4o X« IIla 11 youu OOQQ A£zooo.Uo PKr D I

1

Mo I

9Q97 AAZoZ / .OU T« TTla 11
Ir II30 2822.43 110 2833.24

55 2822.55 Mn I 90 2827.50 Zr II 140 2833.26 Eu II

on OOOO Ci; Th II
9Q97 C^AZOZ /.o4 7w T

/-r 1 loU OQQQ OQ Hf I

45 OOOO c/; Y1 I
1

1 1 A
1 1 u 9Q97 1^9ZoZ I . OZ Ke 1

1 AA OQQQ Q 1Zooo.ol II
11

loU OOOO cn w II
11

on 000*7 1

A

ZOZ /. /4 \J\ ^ TTMo 11
c trDo OQQQ QQ

1 n IT
11

490 2822.68 Hf II 20 2827.76 Th II 810 2833.63 W I

20 2822.69 Th II 80 2827.76 Tm II 170 2833.64 Ta I

OA 9Q99 QAZoZZ.oO Mo I
9AAZUU 9Q97 Q7ZoZ / .o

(

Rii TIxU 1
^AAOUU 9Q'^'i 7c:zooo. i

0

Gd II

ZOZO. 1 / r r IT11 ooU 9Q97 Q9ZOZ i .yZ Tr« TT
1 m 11 Oo OQQQ 70Zooo. /y no TI

11

ooU OOOO 1 ozozo. lo Ir
T
1 4o ooo"? nnZOZ /.yy Tk TTIn 11

7A OQQQ QlZooo.ol 1 m II
11

4100 2823.20 Pb I 65 2828.07 Ti I 220 2833.82 U II

500 2823.28 Fe I 2828.15 Ti II 270 d 2833.91 Er II

80 2823.36 Ho II
OA20 OOOO onzozo.zy D- TIrr 11

1 1 A
1 lU 000 0 mzooo.y 1 Zr II

A A40 OOOO C A2823.54 1 m IT
11

r r
o5 OOOO 0*7 n,, TTUy 11

1 QAloU OQQ/t nnZ004.UU 1\U
I
1

OA OOOO c czozo. 00 1 n IT
11

1 CAloU OQOQ CQZoZo.Do T« TTla 11 AOlU OQQ/1 flQZoo4.Uo t\e
I
1

70 2823.73 Ho II 400 cw 2828.72 Eu II 75 2834.12 Rh I

20 2824.14 Pr II 40 2828.79 Mo I 110 2834.13 Hf I

130 2824. 17 Os I 25 OOOO O 1zozo.ol IT Ire 1
"TA OO0/1 o/;ZO04.Z0 Cr II

300 2824.20 Ho IT
11 680 OOOO nn2828.90 II TIU 11

OTAZ (U C
000 /I 0

c

Z004.00 T ..Lu IT11

1 10 2824.25 Ke T
1

OA ooon Aizozy.ui r* « IOe 1
QA 9QQ/1 QQZoo4.oy Mo TT

11

50 2824.32 Er II 21 2829.03 Os I 80 2834.40 Zr II

500 2824.37 Cu I 400 2829.16 Ru I 70 2834.41 Ta I

390 2824.37 U II
A OA420 ooon 07ZOZy.Z i Us 1

1 AAlOU OOQ A A 0 Th II

1200 2824.45 Ir I 120 2829.30 17 ITLu 11
AC95 00 Q /I C C2834.55 U II

40 2824.67 Os I 80 ooon OO2829.32 Of TIni 11
TA 00 Q /I "7 1 Pt I

60 2824.76 Tm II 190 2829.37 U II 28 2834.97 Yb II

45 2824.81 Ta I 60 2829.38 Er II 210 2834.99 Ho II

120 2824.86 U II 40 2829.75 Nb II 50 d 2835.12 Dy II

50 2824.90 Er II 40 2829.79 Mo I 2835.29 Dy II

100 2824.97 Yb II 35 2829.79 Ta II 95 2835.12 Nb II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
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Intensity

and
Character
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80 2835.33 Mo II 80 2839.24 Th II 24 2843.73 Mo II
'

45 Rh I 1 d.14-
OQOQ "lA Th II snou 9QA5 7Q W I

25 2835.46 r e
T
1 130 2839.34 w T

1 75 2843.95 1 D 1111

45 2835.60 Ce II 120 2839.34 Zr II 80 2843.96 Eu II

2500 2835.63 Cr II 35 2839.36 Ce II 260 2843.98 Fe I

210 2835.64 W I 55 2839.58 Mo I 20 2844.01 Pr II

110 ZOOO.OO Ir I
'7A
/O

OOOA OC Tm II
1 AAlUU OQ/l/l 1AZo44. 10 Re I

150 2835.80
T T

u IT
11 460 2839.89 u

TT
11 110 2844.18

rJHo TT
11

110 2835.85 Ho n 14000 2839.99 Sn I 640 2844.25 Ta I

20 2835.91 Mo I 110 2840.02 Cr II 220 2844.39 Mo I

10 2836.03 Mo I 70 2840.15 Th II 2300 2844.40 Os I

zooo.Uo Th II
OOA 00/1A OnZ04U.ZZ Ir I

0*7
Z /

OO/I A A A Nb II

50 2836.16 1 m T T
11 560 2840.23 Gd II 290 2844.46 Ta II

150 2836.24 Nb I 60 2840.30 Sm 660 2844.58 Zr II

80 2836.25 W I 200 2840.35 Re I 310 2844.67 Tm II

27 2836.31 Mn I 75 2840.39 Ta II 100 2844.68 Ho II
QOA OQQA Af\

Ir I
ocZD OOyI A /I O Fe I

o c85 00/1 A do2844. 6o Os I

45 2836.44 1 h II 110 2840.44 Os I 170 2844.76 Ta I

45 2836.48 Cr II 95 2840.47 II TI11 30 2844.93 V I1

35 2836.49 Zr I 16 2840.51 La II 150 2844.99 TIu II11

60 2836.52 V II 150 2840.54 Ru I 330 h 2845.13 Lu I

Ru I
1 AA J190 d OO/I A £0Zo40.6z U II

OAzO 2845. 19 Th II

35 2836.62 Ta I 100 2840.63 Er II 45 2845.24 V II

35 2836.69 Gd II 110 2840.94 Nb I 290 c 2845.35 Ta I

75 2836.69 Rh I 60 2841.04 V II 60 2845.35 Tm II

55 2836.70 Ho II 250 2841.15 Nb II 35 2845.45 Ce II
C A 1.50 n 2836. 91 Cd I

AA90 oo /I 1 1 £2841. 16 Th II
"7A70 oo /I C £.(\2845.60 Fe I

180 c 2836.92 In I 140 2841.33 Gd II 190 2845.60 U II

55 2837.00 Dv II 120 2841.38 Tm II 55 2845.80 Nb II

70 2837.00 Gd II 70 2841.49 Hf I 410 2845.83 Hf I

60 2837.11 Er II 400 2841.57 W I 35 2845.84 Ta I

75 oo 0 1 1 c2837. 15 Co I
•7/1 A740 2841.60 Os I

OAzO oo /I C OA2845.84 Th II

360 2837. 19 U II 35 2841.68 Ru II 120 2845.86 Er II

710 2837.23 7r I
1 22 2841.72 Ce II11 75 2845.93 Tb II

1200 2837.30 1 11
TT11 20 2841.81 Th1 11 IT11 150 2845.96 u II

40 h 2837.32 Mo I 50 2841.89 Er II 22 2846.02 Cr I

160 oo 0 "7 0 02837.33 Ir I
1 AAlyo 00/1 1 A/Izo4i .y4 Ti II yo oQ/i/; 1/1Zo40. 14 u II

220 2837.33 u II 40 2842.00 Tb II 60 2846.26 Er II

110 2837.34 Ww I 23 2842.02 1 > u 11 160 2846.28 Nb II

230 2837.42 I 55 2842.04 rivuy TT11 35 2846.32 Rii I

200 2837.55 Re I 360 2842.09 U II 420 2846.39 Os I

55 2837.61 Dy II 160 2842. 15 Mo II
1 C A150 ^O A C C C2846.55 Os I

95 2837.73 U II 95 2842.24 U II 120 2846.57 V I

40 2837.77 w I
1 160 2842.28 ir T1 70 2846.75 1 a T

1

17 2837 89 IT
11 65 2842.37 Mn T

1 100 2846.97 lie I
1

50 2837.90 Mo I 40 2842.42 Tm II 40 2847.02 Er II

50 2837.94 Ta I 95 2842.48 u II 230 h 2847. 18 Yb II

12 2837.99 Ce II 30 2842.52 Ce II 23 2847.24 Nb II

55 2838 02 7_LX TT
11 40 2842.57 w T

1 95 2847.34 1

1

u 1111

30 2838 06 VV T1 14 2842.59 1 D 11 90 2847.35 Til1 n II11

100 2838.12 Fe I 280 2842.65 Nb II 60 2847.49 Sm II

470 2838.17 Os I 29 2842.76 Tm II 3000 2847.51 Lu II

oo Ta II 320 2842 81 Th II 110 2847.57 V II

1

1

1 1 La IT
11 260 2842 82 1 a I

1 50 2847.72 u TT

75 2838 62 U If
11 22 2842.83 1111 160 2847.83 w T

1

5100 2838.63 Os I 20 2842.98 Pr I 20 2848.01 Th II

40 2838.63 Tm II 220
n n o f\f\
2843.00 Re I

O 1 A810 oo /I O AO2848.02 W I

£•000, I 1 Er II 75 2843. 17 Ru I 150 2848.05 Ta I

OJ OQOQ 79 Tb II 9843 9^ Cr II 60 2848 05 U II

oo OQOQ 70^ooo

.

i

y

Cr II 20 9843 30 Th II 80 2848 06 Er II

40 2838.89 W I 70 2843.39 Ho II 210 2848.19 Zr II

160 2838.93 Tm II 70 2843.51 Ta II 1700 2848.23 Mo II

95 2839.10 Tm II 130 2843.52 Zr II 420 2848.25 Os I

1100 2839.16 Ir I 90 2843.63 Fe I 65 2848.30 Nb II

2839.24 Ir I 27 2843.64 Nb II 270 2848.37 Er II
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

W avelenffth
• X
in A
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Spectrum

Intensity
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Character

Wavelength
in A
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Intensity
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Wavelength
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100 2848.44 Yb II 190 2852.14 Tb II 70 2856.69 Ta II

560 2848.52 Ta I 60 2852.36 Ta II 90 2856.77 Cr II

Zr I Zo ZoD-6. OU Th II ZoD / - Ul Dy II

oo fx U I 90zv 1 m IT
11 ZOO (.11 uy 11

io r c T ion ZODZ. I D IIu TI
11

9QC7 1/1Zoo i . 14, w I1

70 2848.77 V I 90 2852.84 Re I 100 2857.28 Ta II

95 2848.86 Tm II 140 2852.87 V I 45 2857.29 Nb I
CA50 OO/tO AO Er II 45 OO C O OA2852.89 Ho II 70 OO C T A(\2857.40 Cr II

/O oo /I O AO Uy T
1

A A40 o o r o A

1

2852.91 w T
1 95 OO C "7 AH2857.47

T r

U TT
11

OO/tO AO
1 m IT

11
CA50 OOC O A.12852.94 U TT

11 55 OO r T AC\2857.49 1 h
TT
11

45 2849.03 Ce II 16 2853.11 Pt I 55 2857.54 Os I

95 2849.05 Os I 55 2853.22 Cr II 55 2857.65 Hf II

iu V II 370 oo r 1 o o
2853.23 Mo II 110 2857.68 Tb II

0*7 A no TT
11 29 2853.25 1 m T T

11 11 2857.87 Y
(

U

Zo'+y . lo V
T
1 zl 2853.41 Yb TT

11
z:A L60 h

OO r T r\ A
2857.94 V I

270 2849,21 Hf II 190 2853.42 u II 75 2858.01 Ce II

45 2849.29 Cr I 80 2853.50 W I 160 2858.04 W I

IU OQACk Qr\Zo4y.oU Os I
1 AA190 OO r o c "7

2853.57 u II 30 c
OO r" o '\ A
2858.14 In I

21 2849.34 Yb TT
11 40 2853.58 Mo I 45 2858.33 Yb II

160 OO d n o o2849.38 Mo T
1 18 2853.68 Yb II 220 2858.44 Ta II

160 d 2849.47 W I 40 2853.84 W I 45 2858.46 Yb II

2849.56 W I 40 2853.91 Cd II 120 2858.56 Er II

360 2849.48 U II 40 2853.93 Ti II 290 2858.90 U II

75 OO Af\ C £.2849.56 INb
TT
11 25

O O f" O f\f\
2853.99

r>
rr TT

11 610
oo r" o r\i
2858.91 Cr TT

11
1 C A150 2849.7 T I

U
TT
11

AA90 oor A AO2854.02 1 m TT
11 40 OO r A [\A2859.04 INb TT

11

3800 2849.72 Ir I 640 2854.07 Ru I 100 2859.39 Yb II

100 2849.82 Ta I 45 2854.13 Th II 35 2859.52 Ce 11

1200 2849.84 Cr II 55
c\c\r A 1/1
2854. 14 Yb II 50

OO r A r 'I

2859.57 Mo 1

95 OO ACl AO2849.98 U II 65 2854. 17 Nb I 260 OO C A £.12859.67 Eu II
r r
55 OO C A A /I2850.04 Co T

1 200 2854.17 Tm T
1

C A50 OOCA 702859.72 Dy TT
11

70 2850.15 Hf n 75 2854.20 Tb II 120 2859.74 u II

1500 2850.49 Ta I 140 2854.34 V II 19 2859.78 Gd II

190 2850.49 U II 70 2854.43 V
I II 430 2859.80 Yb II

20 2850.62 Pr 1 70 2854.43 Zr II 310 2859.84 Er II

1700 2850.62 Sn I 45 2854.49 Yb II 95 2859.96 Nb I

150 2850.65 Er II 24 2854.58 Pd II 180 2859.97 V I

/ 0 2850.69 V 11 OO Zo04.0 / Ce II 9Q^^n n9ZOOU.UZ Ru I

OO C A T72850.77 V II 40 d 2854.87 Mo I 110 2860.06 Os I

1500 2850.76 Us T
1 85 2854.88 Ce T T

11 55 2860.07 Ke I
1

65 d 2850.79 Mo I 60 2854.89 Tm II 200 2860.12 Tm TT
11

2850.90 Mo I

II Dv II23 2854.92 Th 55 2860.17

130 2850.81 W I 95 2854.92 u II 55 2860.25 Re I

95 2850.82 U II 75
OOC A C\C2854.96 Tb II

A A40 00£A 0£ZooU.Zo Er II

270 2850.96 Hf I 55
o o f r f\ ^
2855.07 Cr II 55

OO^ A 112860.3

1

Hf II

270 2850.98 Re I 200 2855.22 V I 50 OO £ A 0 £2860.36 1 m TT
11

1900 2850.98 Ta I 45 2855.32 Ce II 55 2860.39 Yb II

55 2851.04 1 u n1

1

130 2855.34 Os I 900 2860.44 As I

110 2851.10 Ti II 80 2855.35 W I 390 2860.47 T I

U II

70 2851.11 Sb I 250 2855.41 Er II 70 00£ A C C2860.55 Tm II

360 2851.13 Yb II 45 2855.45 Ce II 180 2860.56 Hf I

30 2851 18 Mo I 75 2855.65 Tb 11 40 2860.66 Ir I

180 2851.21 Hf 11 880 2855.68 Cr II 70 2860.67 Dy II

270 2851.26 Th II 45 2855.72 Ce II 50 d
oo y /\ /" o
2860.68 Rh I

60 2851.35 Sm 40 d 2855.82 Ir I 2860.76 Rh I

120 2851.36 Cr II 2855.93 Ir I 170
nn y r\ oo
2860.80 U II

45
c\c\^ ^ f\f\
2855.90 La II

95 2860.85 I80 2851.44 1 11 TI Zr

110 2851.45 Nb I 55 2855.90 Th II 40 2860.87 Ho II

380 2851.80 Fe I 150 2855.96 U I 60
oo ^ o o

o

2860.88 Ta II

120 2851.81 LI II 50 2856.00 Mo II 440
oo y O O
2860.93 Cr 11

55 2851.86 Yb II 650 2856.03 W I 1500
oo y o o
2860.96 Os I

350 2851.97 Zr II 27 2856.06 Zr II 760 2861.01 Hf 11

85 2851.98 Nb I 50 2856.16 Rh I 240 2861.09 Nb 11

60 2852.05 Eu II 26 2856.30 Y II 50 2861.12 Ta 1

150 2852.09 11 11 85 2856.42 Dy II 170 2861.13 U II

60000 2852.13 Mg I 60 2856.52 Gd II 140 2861.21 Yb II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A
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and

Spectrum

Intensity

and
Character

Wavelength
in A
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and
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Intensity

and
Character

Wavelength
in A
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and
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100 2861 .23 Hnno IT
1 i 40 2865.62 Mo 11 550 9fi7n t i Th1 El

320 d 2861 .33 Th1 11
IT
1

1

30 2865.64 Pr II 210
2861.42 Th II 85 2865.68 Os I 30 2870 52 Er

95 2861.34 Tb II 970 2865.68 U II 210 2870 55 V I

100 2861.34 Yb II 650 2866.06 W I 28 2870 82 Th 11

22 2861.35 Ce II
Sm II Ma1 OA OO^;^ AA OOzo on

420 2861.41 Rii I
1 70 2866.14 Ta I 40 0Q7AZO /U OTV

1

vv

250 2861.49 Ho II 150 2866.16 U II 340 2870 97 U II

45 2861.62 Ce II 85 2866.26 Dy II 45 2871 08 Ce II

760 2861.70 Hf II 40 2866.33 Gd II 50 2871 35 Rh I

200 2861.74 1 m II
11 30 2866.35 Er II 130 Zo t I

ww
360 2861.98 1 d T

1 2100 2866.37 Hf I 470 9R71zo i i Ta1 d ,

95 2862.32 Ti II 40 2866.39 W 1 1700 2871 51 Mo II

120 2862.41 U II 35 2866.41 Th II 25 2871 63 Ce II

120 2862.48 Gd II 75 2866.42 V I 110 2871 63 Cr I

790 2862.57 Cr 170 2866.59 V 1
AA90 OQ7 1ZO / 1 Ku

}280 2862.57 IT .. II
11 25 2866.63 Fe I 90 OO"? 1zo / 1 OO Lr

40 2862.60 Er II 550 2866.64 Ru I 40 2871 75 Gd II

75 2862.61 Co I 35 2866.65 Th II 160 2871 82 Re I

55 2862.61 Th II 40 2866.67 Nb I 28 .2871 89 Mo I

95 2862.62
T r

u 1

1

11 55 2866.69 Ir I 210 OC? 1zo/1 AA99 ITHo
140 2862.70 Uy 1 220 2866 69 Mo II 55 ZO /z OA30 Ke
150 2862.72 Ho II 610 2866.74 Cr II 50 2872 32 Tb II

50 2862.79 Ce II 90 2866.79 Ho II 50 2872 34 Fe I

75 2862.80 U 11 35 2866.81
•

Ce II 170 2872 40 Os I

30 2862.84 Mo 1 200 2867.06 Yb II 90 ZO /z 44 ITno
280 2862.94 I

1 90 2867.10 Cr II 27 ZO /Z oU *.^o

26 2862.98 La II 240 2867.19 Re I 35 2872 53 Zr jl

130 2863.01 W I 100 2867.41 Ta II 40 2872 55 Tb 11

24 2863.20 Mo II 50 2867.42 Tb II 45 2872 67 Re I

10000 2863.33 c
i?n

T
1 40 2867.59 Os 60 2872 83 Lr

}}95 2863.35 1 m T I
11 70 2867.62 Dv II 85 00*70ZO/Z OOOO Mo

j{35 2863.37 Os II 35 2867.63 Ir I 80 2873 00 Tm
50 2863.44 Fe I 480 2867.65 Cr II 95 2873 00 U 11

95 2863.44 u II 55 2867.70 Hf I 2800 2873 32 Pb I

95 2863.54
T t

u
T T
11 95 2867.80 Li II 270 2873 36 1 a

J150 2863.75 1 m T T
11 160 2868.01 Tm II 170 2873 42 Os

370 2863.81 Mo 11 210 2868.10 V I 160 2873 48 Cr II

110 2863.84 Ir I 40 2868.11 Mo II 45 2873 49 Yb
40 2863.86 Fe I 85 2868.19 Ru I 260 2873 56 Ta I

130 2863.89 W I 190 2868.19 U II 30 2873 62 Rh
50 2863 95 Nd 110 2868 31 Ru I 40 2873 64 Mo
150 2864.10 \\ 11 40 2868.32 Mo II 27 2873 65 Hf
40 2864.26 Os I 70 2868.40 Sm II 150 2873 80 Er II

150 2864.28 u II 35 2868.46 Th I 90 2873 82 Cr II

160 2864.31 Mo I 500 2868.52 Nb II 70 2873 88 Ho II

1 nn1 uu Nb I ^OUO. DO Ta Ila 1 230 2874 06 Ho II

240 2864.36 V 1 45 2868.68 Th II 220 2874 08 u 11

65 2864.40 Rh I 55 2868.74 Ti II 250 2874 14 Ce 11

25 2864.42 Eu II 140 2869.13 V II 95 2874 15 Os I

40 2864.48 Tb II 30 2869.19 Er II 100 2874 17 Fe
9Aftd CIA Ta 1 1 fiflO1 uuw Tm II 210 2874 17 Ta

J55 2864.56 Re 1 80 2869.31 Fe I 5000 2874 24 Ga
140 2864.66 Mo I 190 d 2869.37 U II 160 2874 43 Ho II

70 2864.66 Th II 40 2869.39 Os I 95 2874 57 Nb I

29 2864.75 Tm I 70 2869.56 Mo I 40 2874 59 Os I

60 Gd II 80 2869 70 Ir I 1 10 2874 78 Er II

55 2865.10 /.r I 111 340 2869.81 Zr II 360 9Q7AZo (
4- vo ws

750 2865.11 Cr II 28 2869.82 Dy II 1800 2874 98 Ru
290 2865.14 U II 130 2869.82 Hf II 220 2875 20 U II

75 2865.32 Ta II 70 2869.92 Th II 130 2875 21 w
c cOO Cr II oU ZoOV. VO V 11 zuu 2875 28 Re
50 2865.50 Ni I 25 2870.06 Yb II 25 2875 30 Fe
90 2865.60 Zr II 60 2870.08 Mn II 800 2875 39 Nb II

100 2865.61 Nb II 28 2870.18 Mo I 380 2875 60 Ir

45

559-795 0 - 75 - 5 (Pt. 2)



Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

380 2875.98 Ir I 190 2880.59 u II 70 2884.81 Dy II

4VU OOTC AO Zr I
A A40 2880.63 w I 30

OOO A m\2884.89 Pr II

320 2875.99 Cr II 75 2880.64 II
1

1

Au 2884.92 U II

60 2876.06 Eu II 90 2880.65 La II 65 2884.97 Nb I

140 2876.11 Ta I 100 2880.72 Nb II 360 2885.05 Th II

230 2876.24 Cr II 75 2880.76 Rh I 130 2885.14 La II

loO Hf II 80 h 2880.77 Cd I 570 h
OOO f 1 A
2885. 14 Lu I

95 2876.39 Dvuy II 35 2880.83 /^r I 2885.19 U II

70 2876.42 Th II 95 2880.87 Cr II 50 2885.29 Ce II

190 d 2876.43 U II 460 2880.98 Ho II 85 2885.40 Ta II

50 2876.54 Mo I 85 2881.06 Dy II 55 2885.47 Hf II
OTA LO /O.VO Nb II

OOO 1 1 ozool. 13 Ce II 120 OOO C CO2886.53 Dy I

530 2877.03 Nb IIii 30 2881.14 T
1 lOU 2885.60 Gd II

85 2877.05 Ta II 45 2881.14 Th II 65 2885.74 Mo I

95 2877.05 U II 55 2881.16 Ir I 75 2885.90 Tb II

45 2877.16 Hf I 20 2881.23 Cd I 75 2885.97 Rh I

on 00*77 o*;Ml ( .ZD Er II 35 OOO 1 o oz881.z3 Ta I 28 OOOC AT2885.97 Yb U
50 2877.30 r c I 75 2881.25 1 D II

11 Vj 2886.05 U II

190 2877.35 Os I 45 2881.28 Ru I 21 2886 06 Os I

180 2877.44 Ti II 460 2881.33 Cd II 80 2886.11 Er II

90 2877.55 Zr II 70 2881.34 Sm 45 2886.24 Th II
OTA 2877.68 Ir I 2600 2881 .58 Si I 70 ooozT o /:2886.26 "VL ITYb 11

100 2877.69 1 a n 50 2881.60 r r
T
1 2886.29 Tb II

110 2877.69 V II 85 2881.68 Sm 190 2886.44 Co I

50 2877.83 u II 45 2882.01 Th II 140 2886.45 Tm II

190 2877.88 Dy II 55 2882.04 Ho II 190 d 2886.45 U II
1 A AA1400 00'7'7 AOZO / /.VZ Sb I 35 oooo Anz882. 09 Zr II 95 OO O/l AO2886.48 V TY 1

180 2877.98 Cr IT
11 55 2882.12 Ku 11 4U 2886.50 Os I

40 2878.20 Tm II 40 2882.13 Gd II 45 2886.51 Th II

60 2878.36 Tm II 30 2882.31 Pr II 740 2886.54 Ru I

40 2878.38 Mo I 35 2882.33 Ta II 85 2886.61 Mo I

300 2878.40 Os I 95 oo oo O A2882.34 u II 70 ooo^ /: r\2886.68 Mn II

70 2878.45 L.r ITit 140 2882.37 I
1 2887.00 Cr I

50 2878.54 Er II 380 2882 50 V II 100 2887.09 Er II

110 2878.66 Rh I 40 2882 51 Th II 210 2887.14 Hf I

85 2878.70 Dy II 40 2882.54 Mo I 460 2887.25 U II

230 2878.72 W I 30 oooo /L r\2882.60 Er II 65 OOOT O 12887.31 D TKe 1

65 2878.74 In b 1 T
11 75 2882.61 Ce TI

11 (0 2887.44 Tb II

100 2878.87 Eu I 820 2882.64 Ir I 100 2887.54 Hf I

95 2878.87 u II 490 2882.74 u 11 150 2887.59 U II

60 2878.90 Er II 40 2882.90 Mn I 28 2887.62 Mo I

220 2879.05 Mo II 50
o o

o

2882.93 Cu I 90
OOO "7 /'

2887.66 W I

70 2879.05 T
1 a 11 240 2882.93 1 I

11
OAAA 2887.68 Re I

55 2879. 1

1

Hf II 18 2883.04 Tm II 23 2887.69 Nb II

610 2879.11 W I 60 2883.09 Sm 10 2887.81 Fe I

110 2879.16 V II 570 2883.18 Nb II 360 2887.82 Th II

40 2879.20 Th II 200 2883.44 Re I 80
OOO ^ Of
2887.85 Eu II

o\j 2879.22 Er II 16 2883 4^1 Au I 95 2887.91 U II

120 2879.27 Cr I 35 2883 47 Ho 11 60 h 2887.95 Tm II

65 2879.27 Re 1 130 2883.60 Ru I 75 2888.00 Ru I

45 2879.36 Nb II 23 2883.62 Th II 200 2888.04 Yb II

35 2879.39 Os II 85 h 2883.75 U II 90
oooo /\ A
2888.04 Zr II

610 2879.40 w I 55 2883 80 Zr II 130 c 2888 06 Re II

9R7Q dl I 2883.94 Os I 50 2888 10 Tb II

80 2879.49 Mn II 65 2884 04 Re I 65 2888.15 Mo II

45 2879.49 Nb I 280 2884. 1

1

Ti II 100 2888.16 Er II

35 2879.52 Ta I 90 2884.18 W I 25
oooo oo
2888.20 Pt I

^ O 1 7 . t)0 Th II 110 9884 98 Dy II 140 2888 25 V II

0Q7Q CTAzo I 7

.

oy U II 2884.29 Th II 410 2888 26 U II

1 9n 9R7Q 74ZO 17.1^ Ta I oo 2884.41 Os I 40 2888 31 Tb II

220 2879.76 Ru I 65 2884.51 Ru I 45 2888.70 Ce n
380 2880.02 Ta I 80 2884.64 Ho II 55 2888.74 Cr II

350 2880.03 V II 110 2884.64 Re I 190 2888.74 U II

30 2880.20 Os II 95 2884.68 Tb II 40 2888.82 Tb II

360 2880.26 Ho II 380 2884.78 V II 280 2888.83 Nb II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelenfith
in A

Element
and

Spectrum

Intensity

and
Character

Waveleneth
in A

Element
and

Spectrum

65 2888.93 Ti II 50 2893.49 Er II 150 2898.01 U II

45 2889.06 Sm 100 2893.60 Hg I 150 2898.

1

u II

75 2889.11 i\ 11 I 50 2893.62 Tm II
11 1800 2898.26 Hfni I

i

700 2889.29 Cr I 45 2893.62 Yb II 35 2898.26 Th II

95 2889.38 Ta I 95 2893.76 U II 95 2898.37 U II

45 2889.43 Zr II 360 2893.83 Eu I 35 2898.42 Ta I

90
oo Ctrl A r2889.45 Re I 600 2893.86 Pt I 90 2898.54 Cr II

160 2889.58 ivi n II11 150 2893.90 II
11 55 2898 54 Rii I

800 2889.62 Hf I 50 2894.09 Ce II 95 2898.56 U II

380 2889.62 V II 320 2894.14 u II 80 2898.65 Mo I

1200 2889.63 u II 100 2894.15 Ta I 200 2898.71 As I

95 ooon HAzooy.64 Tm II 190 zo94. 1 7 Cr I 130 2898.71 Hf II

75 2889.66 1 0 TI
11 60 2894.22 11

11 150 2898.71 T I TT
11

55 2889.82 Cr II 40 2894.26 W I 90 2898.71 Zr II

40 2889.84 Mo I 110 2894.32 Re I 35 2898.79 Re I

75 2889.84 Rh I 40 2894.42 Nb II 14 2898.82 Y II

35 2889.90 Nb I 950 2894.45 Mo II 160 2898.86 Tb II

29 2889.93 1 m TT
11 160 2894.45 1 D IT

11 260 2899.04 1 a I
1

35 2890.17 Ce II 170 2894.47 Tm II 90 2899.20 V I

75 2890 25 Ta II 80 2894 SO Fe I 80 2899.21 Cr I

70 2890.44 Dy II 23 2894.50 Th II 400 2899.24 Nb II

120 2890.74 Dy II. 410 2894.51 U II 45 2899.37 Th II

35 2890.74 1 m TI
11 60 2894.58 V T

1 40 2899.42 r e
T
1

40 2890.85 Os I 18 2894.84 Hf I 55 2899.48 Cr II

630 2890.94 Tm II 6300 2894.84 Lu II 110 2899.60 V I

1300 2890.99 Mo II 95 2894.84 U II 80 2899.63 Ir I

70 2891.02 Dy II 95 2894.89 u II 85 2899.70 Yb II

85 2891.04 1 a
T
1 340 2894.99 T T ,Ho IT

11 250 2899.72 1 n
TTU

55 2891.07 Ti II 40 2895 04 Fe I 55 2899 82 Co I

160 2891.25 Th II 95 2895.06 Os I 65 2899.96 Rh I

95 2891.28 Mo II 140 2895.10 Ta I 80 2900.16 Mn II

70 2891.29 Ho II 130 2895.14 Th II 4500 2900.30 Lu II

60 2891.34 190 d 2895 54 1

1

u TI
11 170 2900 36 1 a

T
1

3600 2891.38 Yb II 160 2895 62 Ho II 35 2900 39imt 7\J V/ • t_i 7 Ir I

55 2891 .42 Cr I 45 2895 65 Re I 50 2900 59 W I

100 2891.48 Re 1 50 2895.92 Er II 60 2900.75 Ta II

900 2891 .64 V II 490 2896.01 Re I 70 2900.80 Mo II

35 2891 .65 Ku 1
1 440 2896.01 W T

1 120 2900.82 Uy TT
11

160 d 2891 .73 Th 11 55 2896 04 Tb II 170 2900 84 Ho II

2891.82 Th 11 260 9896 06 Os I 45 9901 05 Ta I

150 d 2891.80 U II 360 2896.21 V II 190 2901.22 U II

55 2891.83 Os I 35 2896.41 Ta I 65 2901.32 Os I

770 2891.84 Ta I 28 2896 44 Mo 1 1 10 2901.54 1 b
IT
11

180 2891 .88 Re I 1500 2896.44 W I 60 2901 62 Zr II

1

7

2899 03 Ce 11 55 2896 46 Cr II 50 2901.79 W I

17 2892.15 Ce II 75 2896.53 Ru I 55 2901.82 Zr II

40 2892.17 Th II 60 2896.57 Er II 20 2901.92 Fe I

1 90 Zr I 240 9896 68 U II 1 10 2901.94 Ru I

85 2892.35 Os I 85 2896 73 Ce II 260 2901.95 Ir I

55 289? 39 Mn n 210 2896.75 Cr I 560 2902 054w 7 v*** . *_/«7 Ta I

530 2892.44 V II 28 2896.90 Yb II 55 2902.10 Ru I

40 2892.49 Tb II 310 2896.96 Er II 55 2902.19 Ho II

900 Eu I GO 2896.96 U II 150 2902.41 U II

fiOUU OQQ9 ^f. Hf I
1 9ft 2896.97 Mo I 18 2902.41 Yb II

1 fin1 ou Ru 70 2897.07 Th II 830 c 990? 48 Re I

160 2892.63 Re I 650 2897.15 Ir I 95 2902.81 U II

900 2892.66 V II 320 2897.44 Tb II 21 2902.92 Yb II

OQQO Ql Mo II 2897.52 Er II 300 2903 05 Lu I

1 40 4iO 70 . uo Eu I 1 dn 2897.63 Mo II 95 2903 05 U II

11 UU La II 0QQ7 AT Cr II 290 i 7UO . U 1 Mo II

Cr II
65 2903.07 Os I40 2893.12 W I

25 2893.22 Pt I 18 2897.69 Y II 18 2903.08 Ru I

65 2893.23 Mo I 470 2897.81 Nb II 130 2903.08 Tm II

370 2893.25 Cr I 300 2897.87 Pt I 360 2903.08 V II

1400 2893.32 V II 4000 2897.98 Bi I 45 2903.17 Th II
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Table 2. All observed tines in order of wavelength — Continued

Intensity

and
Character

\X/ Q V #^ 1 rf^ n (TtnW aVclCllglll

in A

Element
and

Spectrum

Intensity

and
Character

W avelcngth

in ^

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

27 2903.20 Co I 470 2908.24 Nb II 1100 2911.92 Mo II

130 2903.21 Os I 90 d 2908.27 W I 90 2912.01 Th II

DO Tb II 9AAQ /inZVUo.'+U W A i^n40U 9Q1 9 OQ Ti I

2903.44 Er II 780 90nft 9RZ 7UO. zo 1

1

i_
IT11 900ZUU 9019 lAZV IZ. 10 r e I

1

150 y II 28 Yb II 1 901 zu 901 9 9AZV 1 Z. ZQ Pt I
1

95 2903.65 Nb I

100 9008 '^4.^7\JO.O'-r Re
30 2912.30 Er II

60 . 2903.70 V I 80 2908.36 Th II 2100 2912.33 Os I

900"^ Q7 Cr II 1 on ZVUo.'+

1

U II lOU OO 1 O CQzV Iz.Oo U II

900.1 09 1

1

II11 1 lU 90ftQ AOZVUo.'t-Z ^^e II11 7C
/ 0 901 9 £9ZV IZ.DZ i\n T

1

900d 07 Ta I
9QAQ A A
ZyUo.4-4' VV II

1

1

^-U 901 9 ACZV 1 Z.DO 1 D II
11

29 2904.10 Tm II 100 2908.53 Er II 90 d 2912.66 Th II

85 2904.13 V I 60 2908.69 Tm II 2912.76 Th II

Za 9Q0d. 97 Th II 9/1ftftZ<+UU OQAQ Q9ZVUo.oZ V II ACyo OA 1 O 7CzV Iz. /o U II

Hf I QftoU OQAQ QQZVUo.oo NK IT
11 A A4U 9Q1 9 Q9zV i Z . OZ LjT 1

1

11

9004. 4.1 IIu 11
1

1

•^70O / U 9008 RftZVUO . oo Riirvu 9Q1 9ZV 1 Z.OO 1 D TT
11

1000 2904.47 Er 11 170 2908.91 Ta I 30 2912.91 Ce II

240 2904.51 11 II 160 2908.99 Eu I 60 2913.08 Gd II

1 1 n1 X\J 9004. A9 Dy II ZDU 9QOQZVUV.UO Cr
{

OO 901 ^ 1 £^ZV lo. 10 Re I

r coo T
1

OAAA OAAA AAzyuy.uo Us Q Coo OA 1 Q 17zV lo. 1 / Ku 1
1

sort 9Q0A 1^ ni T
1 ouu 9000 1 9zvuy. iz IVlO } Q CoO 901 Q QOzV lo.oz 1 a 1

1

260 2904.80 Ir I 90 2909.12 w I 40 2913.39 Tb II

25 2904.81 Rh I 35 2909.19 Yb II 150 2913.44 U II
oont; 9Q Zr II QftOU OQAQ 99ZVUV.ZZ Ru

j

QCoO 901 Q /I Czy lo.'+o Ta II

1 /U zyuo.z'+ 1 a II
11 1 OftIVU OQAQ 9c:ZVUV.ZO I T 70/U 901 5 C9zy lo.oz ivio

T
1

1 AH ZVUO .Z 1 IVIO I 7ft
/ U 9QAQ Q7ZVUV.O / Uy }: 1 9ftIZU 901 C/1ZV lo.04 pf T

1

95 2905.42 Tm II 570 c 2909.41 Ho II 240 h 2913.54 Sn I

180 2905.49 Cr I 55 2909.48 Yb II 60 2913.73 Cr I

9QAC CTQZVUO. OO Re I 70
/ U 9000 QAZVUV. 00 Ir

}

QCoo 901 ^ 7/1zvio. /'+ Dy II

Aft ZVUO .0'+ ir 1
9 1 Oz lU 90A0 c:qzyuy.Oo Lr E^C00 9Q1 CI QizV lo.ol IVlO IT

1 Aft ZVUO. DO n,U
T
1

lift 900Q A7zyuy.o ( Us ^ A(\14U 9Q1 Q QAZV lo.o4 Us T
1

55 2905.66 Ti I 35 2909.69 Dy II 390 2913.95 Dy II

190 2905.73 Os I 23 2909.77 Th II 130 2913.96 Tm II

Do ZVUO .oo Ru I OOU 90AA Q9zyuy.oz Re 9CZO 90 1/1 A

1

zy 14.U 1 Ni I

Aft ZVUO . VU r t
I
1 oo OOAO QQzvuy.oo Uy 7A

/ U 901yl AOZV i4-.uy no IT11

zyuo.yo 1 n
IT
11

1 /I A OAAA Alzvuy.y 1 nt O 1 Az lu OA 1 A 1 OzV 14. Iz 1 a T
1

110 2905.97 Os I 30 2909.92 Ti II 170 2914.21 Yb II

180 2906.02 Re I 710 2910.02 V II 320 2914.25 U II

oo 9QOA ft#^ZVUD.UD Mo I 00 901 O OMzy 1 u.uo Re I
Q coO 9Q1/I ^OZV 14. oU Ru I

9Q ZVUD. IZ 1 h
1 I
11 DO zV lU. 1 / Kh

j!
00 9Q1/1 "30ZV 14. oU V 1

loU zyuo.

1

6 V 1
1

AAVU OA 1 A O CZV lU.ZO Lx " 1 /I A I, OO 1 A A

A

zV 14. DU IVln 1
1

75 2906.32 Ru I 130 2910.28 Sm II 360 2914.63 U II

190 2906.39 Dy II 110 2910.30 Tb II 100 2914.66 Er I

Qftft ZVUO. ^D V II
1 t:AAlOUU 9Qin QAzV lU.oO Er II 7C 9Q 1 A 71ZV 14. / 1 Os I

1 9ft 90A/^ CAzyuD.ou Lr 1

1

11 9QzV 90 1 A *} 7ZV lU.O ( 1 m
jj

1 AOlOU OQ^A 7CZV 14. / 0 TU
1 D

T|
11

zyUo.oo 17
t-U 11

C "3 AooU OA1A 5Azv lU.oy V II
1 7A 90 1 A QAZV 14. o4 1 m 1

780 2906.80 L II 55 2910.40 Ho II 95 2914.84 U II

21 2906.88 Yb II 230 2910.48 W I 380 2914.93 V I

190 O AAil A 1zyuo.y 1 U II
1 TA OA 1 A COzy lU.OO Gd II

OAzD OO 1 A CiAzV 14.y4 Ta I

4U OAA"? 1 AzVU / . lU Tb II
ATAD /U OA 1 A C

A

zy lu.ov Nb II
/I c40 oo 1 C 1

o

zV lo. Iz Ho IT
11

onoU zVU /. iz Mo II
OAAzUU OOIA AAzV lU.OU Th II OOVU oo 1 C 19ZV 1 0. 1

Z

W I
1

70 2907.17 Tm II 170 2910.82 u II 22 2915.23 Cr II

160 2907.21 Rh I 260 2910.90 Cr I 50 2915.26 Mo I

40 ^;907.zz Mn I 270 291 1.00 W I
1 ,1 A14U OO 1 c oozV lo.zo Yb II

200 2907.24 Ir I 560 291 1 .06 V II 160 OA 1 C OAz91o.oU Tb II

50 2907.26 W I 10 zy 1 1 .1) / Er II
^AOU OA 1 C 0 0zV 1 o.oo V I

70 2907.38 Zr II 250 2911.14 Cr 170 2915.34 Ta I

35 2907.44 Gd II 90 2911.32 Th II 55 2915.38 Mo I

60 2907.46 Ni I 35 291 1 .34 Os AA OA 1 C AO Rh I

490 2907.47 V II 9000 291 1 .39 Lu 22 2915.46 Cr II

25
o T no2907.52 Fe I 85 291 1 .52 Yb 310 OA 1 C /I Azy io.4y Ta I

28 2907.78 Mo I 95 2911.55 U 220 d 2915.54 U II

85 d 2907.88 Sm 45 2911.68 Cr 30 2915.56 Ce II

2907.99 Sm II 470 2911.74 Nb 90 2915.59 W I

30 2908.03 Os I 75 2911.77 Tb 190 2915.60 Tb II

24 2908.16 Mo I 50 2911.87 Tm 270 2915.62 Er II
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Table 2. All observed lines in order of wavelength ~ Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

1 70 Ho II

300 90 1 ^ QO Lx II

45 V I

50 2916.10 Mo I

120 2916.24 Tb II

27 90 1 9c;^7 10. ZO Z,r I

1100 90 1^: eyy-

Ku I

440 lO.OO T
Ir I

40 2916.37 Th I

18 2916.43 Yb II

220 901 A /I A I r

u II
2000 901 A /I Q IJ fHt I

130 zV j,o.oo Tm II

110 2916.64 Zr II

45 2916.68 Ce II

65 90 1 A "7 0 Re II

45 oo 17 nozV 1 / .Uo Th II
oo 17 f\Czy 1 / .{Jo Nb II

35 2917.12 Ta I

530 2917.26 Os I

on 17 IT/9I7.37 V II
1 An 2917.41 Th II

on 1 "7 A A
1 ( .44 Eu II

30 2917.49 Hf IT

35 2917.56 Ta II

•in 2917.67 W I

?R Ru I

oo on 1 "7 "7nzy 1 / .79 Th II

130 2917.83 I
1

45 2917.90 Th II

on 1 T no/y 17.93 V I
nn on 1 o mzy 18.03 Fe I

97n£i lyj on 1 o A/y 18.z4 Zr II

360 2918.25 W T
1

210 2918.27 Tm II

2918.32 Tl I
on 1 o 1 "fZ918.37 U II
on 1 o COzy 18.52 Gd II

230 2918.57 Ir I
1

580 2918.58 Hf I

'>n on 1 o 1zy 18.63 W II

2918.65 Dy II
inn on 1 o /1

1

zy 18.67 Ce II

95 2918.68 IT
11

25 2918.78 Ce II

HfK) 2918.83 Er II

2918.83 Mo II
DO 2918.88 Re I

120 2918.89 1 D I I
11

95 2918.96 Ta H
1 7n 2918.97 11 II
AC

2919.00 Tb II
lou 2919.05 Y I

24 9Q 1 o onzy ly.zu Mo I

100 2919.28 Er 11

70 2919.34 Pt I

280 2919.35 Yb II
55 2919.38 Mo I

100 2919.41 Re I

320 2919.59 Hf II

150

300
2100
140

210

2919.61

2919.62
2919.79

2919.84

2919.99

Ru
Ho
Os
Th
V

I

II

I

II

n

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

80

45

380
50
45

70

55
55
90

50

60
23

30
440
160

440

60
55

95

70

35
35

520

25
70

70

45

70

70
23

30
360
95

35

80
80
95

1300

270
230
710

50

70

180

2400
23

120

45

35

140

110

120

170

160

180

1700

45

4400

850
250
230
75

410

2920.24
2920.37

2920.38
2920.69

2920.93

2920.98

2921.07
2921.12

2921.24

2921.26

2921.26
2921.37

2921.38
2921.52
2921.53
2921.62

2921.68
2921.72

2921.82
2921.85

2922.06
2922.09
2922.11

2922.37
2922.49

2922.58
2922.60

2922.60
2922.80
2922.84

2922.84
2922.99

2923.10
2923.10

2923.17

2923.18
2923.29

2923.30
2923.32
2923.39

2923.50
2923.54
2923.62

2923.85
2923.85

2924.02

2924.02
2924.10
2924.16
2924.24

2924.25
2924.32
2924.49
2924.53
2924.58

2924.60
2924.62
2924.64
2924.64
2924.79

2925.04
2925.05
2925.13

2925.19
2925.19

Er
Th
V
Fe
Th

Tm
Os
Yb
Cr
Nd

II

II

II

I

II

II

I

II

II

U
w
V
Fe
Zr

Rh
V
Th
Tb
Yb

Gd
Mo
Os
Tb
U

Re
Hf
V
Zr
Ir

Eu
Th
W
Ce
Ta

II

I

I

I

I

I

II

II

II

II

II

II

I

II

II

I

I

II

II

I

II

II

I

II

I

Intensity

and
Character

120

95

40
no
190

300

270
270
35
70

Tm II 65
Th II 170
Pt 1 160
Tl I 95
Th II 60
Th 11

95
U II 100

TT
11 60

Cr II zzu
Ho II

U II 65
Tm II 90
Ta II 90
Ce II 320
Pd I 70

Ce II 60
Ho II 28
Th II 29
Th II 60
Ta II 320

Tm II 830
Th II 65
Rh I 35
W I 95
u II 50

Os 150
Fe I 1100
Er II 25
Gd II 50
Mo II 80

90
110

250
160

95

Wavelength
in A

Element
and

Spectrum

2925.20 Re I

2925.22 U II

2925.28 Os I

2925.35 Ho II

2925.57 Mn I

2925.57 Os I

2925.57 u II

2925.65 Tm II

2925.66 Ta I

2925.92 Tm II

2925.94 Tb II

2925.98 U II

2926.09 Ho II

2926. 13 U I

2926.26 V I

2926.39 u II
11

2926.46 Ta I

2926.59 Fe II

2926.59 U II

2926.74 Tm II

2926.93 rve I
1

2926.99 Ho II

2926.99 W I

2926.99 Zr II

2927.06 Dy II

2927.08 Cr II

2927.12 Ru I

2927.31 Tm II

2927.36 Er II

2927.38 U II

2927.42
2927.54
2927.54

2927.67

2927.67

2927.71

2927.81

2927.85

2927.93

2928.15

2928.19
2928.22
2928.25

2928.28
2928.30

Re
Mo
Ru
Co
Tm

Er
Nb
Yb
W
Cr

W
Tm
Th
Er
Cr

I

II

II

I

II

II

II

II

I

II

I

II

II

II

II

300 c 2928.30 Ho II

35 2928.34 Gd II

340 2928.34 Ti I

110 2928.45 Er II
490 2928.60 U II

29 2928.63 Tm 11

50 2928.66 W 1

27 2928.68 Mn I

40 2928.70 Th III
16 2928.75 Mg II

30 2928.81 Co I

200 2929.01 Fe I

60 2929.01 Hf I

30 2929.11 Ce 11
130 2929. 1

1

Rh I

170 2929.12 U II
350 2929.27 Er II
40 2929.30 Th II
26 2929.44 Cr II
95 2929.51 Co I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

^^flvelenglh

in A.

Element
and

Spectrum

360 2929.51 Os I 27 2934.02 Mn I 190 2939.27 Ir I
1 OAloU OAOn CQz9^9.bo Re 55 2934. 14 Th II 150 2939.28 Ta I

490 2929.63 rli
IT
11 800 2934.30 Mo 11 1500 2939 30 Mn II

220 2929.64 u II 110 2934.31 Dv II 50 2939.32 Er II

100 2929.73 Er II 25 2934.35 Ce II 60 2939.47 Er II

170 2929.78 u II 35 2934.36 Yb I 120 2939.49 U II

1700 OAOA TA2929.79 Pt 210 2934.40 V II 45 2939.53 Yb II

450 2929.90 HI 80 2934.51 Er II 35 2939.54 Ce II

18 h 2930.03 Y II 250 2934.52 Dv II 100 2939.56 Th II

50 2930.06 Mo II 160 2934.61 Zr II 2939 62 Th II

55 2930.13 V II 60 2934.64 Er II 35 2939.94 Ru I
OA OA OA 1 C2930. 15 W I 1200 2934.64 Ir I 95 2940.04 U II

110 2930.19 Os 260 2934.64 Os I 150 2940 05 Tb II

190 2930.43 u II 55 2934.80 Tb II 470 2940.06 Ta I

1100 2930.50 Mo II 65 2934.84 Mo I 95 2940.10 Mo II

50 2930.56 Tm II 70 2934.85 Ta I 45 2940.22 Cr II

120 2930.57 Os I 690 2935.00 W I 1200 2940.22 Ta I

120 2930.59 u II 55 2935.11 Yb II 55 2940 36 Ru I

270 2930.61 Re 90 2935. 14 Cr II oou Au 2940.37 ITu IT

80 2930.63 Ir J 65 293S 90 Mo II 250 I, 2940.39 Mn I

2940.48 Mn I
120 2930.64 Er 11 27 2935.29 Nb II

55 2930.77 Mo II 29 2935.49 Tm II 45 2940.52 Yb II

710 2930.81 V II 170 2935 62 U II 140 2940.54 Ir I

35 2930.85 Cr 11 50 293S 63 w I 35 2940.59 Th II

45 2930.91 Th 11 110 2935 87 V I 35 2940.67 Th II

35 2930.99 Ta I 26 2935.96 Ti 2000 2940.77 Hf I

70 2931.00 Dy II 630 2935.99 Tm II 45 h 2940.79 Ce II

15 2931 03 Ti 95 2936 01 W I 50 2940.98 Mo I

50 2931 .08 Mo 130 2936.19 Th on 2940.99 Ha I

40 2931.09 Tm 55 2936.24 Ho II 60 2941.04 Mn I

510 2931.28 Os I 160 2936.31 Zr 11 110 2941.05 Dy II

75 2931.41 Tb II 55 2936.39 Tb II 40 2941.08 Ir I

580 2931 .41 U
!

270 9936 45 U II 120 2941.17 Er II

110 2931.47 Nh11 u 170 2936.47 1 II
IT
1

1

110 2941 .22 Mo II11

80 2931 .55 Fr ,. 80 ivio I
i ^nOU 2941.25 w I

1

60 2931.66 Er II 130 2936.50 Re I 130 2941.34 Fe I

20 2931.83 Sr I 30 2936.54 Mg II 28 2941.34 Th II

220 2931.89 u 29 2936.59 Tm II 220 2941.34 U II

130 2931 .94 Rh 50 9936 66 W I 150 2941 .37 Ta I

120 2932. 18 J, 880 9936 f\R Ir I
1 900 2941 .37 V II

16 2932.19 Au 95 2936.78 u II 450 2941.49 V II

65 2932.31 Re I 27 2936.81 Os I 60 2941.50 Ta
70 V 800 2936 90 Fe I 870 2941.54 Nb II

35 2932.36 Fr 130 2936.99 I
1 H-O 2941.56 Rp I

1

40 2932.45 , 95 2937. 14 W 11 CO 2941.70 1 u IT
1 1

70 2932.58 Tm II 21 2937.19 Yb II 90 2941.71 Er II

30 2932.60 Er II 150 2937.32 Ti I 23 2941.89 Th II

90^0 Ai^70^ .U 1 LI
•j

90^7 W Nb II 1300 2941.92 U II

1 100 2932.63 in 120 2937.35 II
11 1 inn

1 lUU 2942 00 Ti1 1
I
1

2932.64 1 n
.} 70 2937.44 Til1 n II

11 Zo 2942.04 YK1 D IT
11

35 h 2932.66 Nb II 85 2937.48 Sm II 220 2942.05 Ho 11

26 2932.70 Cr II 120 2937.66 Mo I 20 h 2942.11 Mg I

^ 1 n 90*^9 70 Ta on 2937.69 V I 220 2942. 12 U II

1 fid 90*^9 RQ
1 b 7in 9QQ7 on

rll IT11 OA n 2942. 14 1 a T
1

fin 90^9 07 'P
1 m ' OQ 90'^fl no i a II11 1 1 n 2942.20 us 11

1100 2933.06 Mn II 95 2938.07 Nb I 140 2942.21 Er II

55 2933.10 Th II 28 2938.10 Th II 230 d 2942.33 V I

Ta 90^R 9^ V II 2942.35 V I

1 QCiloU Ti OZ.\J\J Bi I 55 2942.59 Ho II

Tm 4-U ZVOO. OU Mo II 130 9949 fi^ Th II

75 2933.79 Tb 40 2938.38 Os I 30 2942.76 Pt I

340 2933.86 LI 35 2938.43 Ta I 55 2942.85 Mo I

40 2933.88 Tm 250 2938.47 Ir I 200 2942.85 Os I

55 2933.97 Cr 220 2939.04 U II 270 2942.85 U II

40 2933.98 Os 140 2939.05 W I 340 2942.86 Th II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

u/ zixi f^it^n ortnW aVclCllglll

in A

Element
and

Spectrum

Intensity

and
Character

W dVClCllglll

in A.

Element
and

Spectrum

Intensity

and
Character

w d vciciiiiir*
Xin A.

Element
and

Spectrum

440 2943.14 Re I 150 2947.06 Dy II 210 2952.29 W II

2700 2943.15 Ir I 55 2947.13 Hf II 130 2952.34 Os I

9QAQ IQZ7**0. lO L)
XT
11 lou 904.7 91 Dy TT

11 7n Z7OZ.0U Ho TT
11

0Q4.'} onZ74*0. ZU V I 70 904.7 9RZ 7^ 1 . zo Mo 11 00 90'^9 4^ Gd I

7ft i^'rO . OU Tm II fit) 904.7 90 Eu II ou 90=^9 47Z70Z . 4- i Tm II

120 2943.40 U II 480 2947.39 W I 35 2952.50 Ru I

70 2943.49 Sm II 270 2947.43 u II 200 cw 2952.68 Eu II

VDUU Z7*tO.D't Ga T
1 00 90/17 PA Gd II 00 90£^9 7Q Ho II

90/13 77 Ta I 90/17 «flZV'* { .00 Fe I 1 AAlUU 90^:9 00 Ta II

9Q4.Q on u II 90AO rin Tm II 00 . uO Dv II

500 2943.91 Ni I 70 2948.01 Gd II 250 c 2953.11 Ho II

75 2943.92 Ru I 340 2948.09 U II 150 2953.19 Sm II

^ft 90d.a 07 Pr II 7O 904R 1Z74'0. 10 Tm II 00 zyoo.oO Cr II

1 ftft 9Qd.d n? Er 11 1 1 nn Vii luu n 904R 9'^Z74-0. Zo Os I ou zyoo.oo Mo I

1 =;ftftlow OQAA IR Ga I 1 '?ftft1 OUU z 7^0. zu Ti I o^u Ta I

170 2944.19 U II 250 2948.31 Dy II 60 2953.58 Tm II

140 2944.21 Mo I 390 2948.40 Y I 140 2953.70 Dy II

oo Re I 00 9Q/lfl d.'^ZV4'O.4'0 Fe I 4-0
9QCO 71zyoo. /

1

Cr II

ou 90AA QC^ II11 Vo 9Q/1Q A A II
\j

TI11 AAAOUU oncQ 0/Izyoo.y4 r c I
1

oo Fe II 1 QA 90/1 Q QA Er II 9AZU onc/i AOzyo4.uz IT11

2400 2944.40 W I 290 2948.94 U II 1100 2954.20 Hf I

300 2944.49 Ho II 320 2948.94 Zr II 70 2954.28 Ho II

9Qd.AZV4''+.00 Dy II 00 90A0 AAzy4-y.u4- Tb II 1 9AiZU 90 C /I QQzyo'i-.oo V I

1 1 AH V II 1 ^A 9QAQ A7 Th II 1 9AIZU 9Q';,A QAzyo^-.o^ Rp I1

Hf I
1 9AiZU 90A0 AO Re I 990ZZU 90c;a QQzyo^-.oy u II

30 2944.75 Pt I 60 2949.17 V II 150 2954.49 Ru I

150 2944.82 Mo II 1900 2949.20 Mn II 40 2954.53 Nb II

QOO 00/1/1 OA Tb II 5AoU 90/10 9Azy<+y .ZO Er II QA Zyo4.oo Ti

Zo 9Q/1A Qc:
ZV^-^'. VO 1 11

IT
1

1

^TA0 / U 90AQ c:Azy'fy .ou Rn I
QOAoyu 90C/1 77 I! IT

11

OO OQAR A/l Ha II 1 /lAA 90AO <^'^
I

9Qc:^ QQzyo4.oy 1 11 TT11

270 2945.28 Er 11 220 2949.61 u II 95 2954.90 w I

ou Mo I 230 2949.63 V I 70 c 2954.94 Ho II

00/1 1^ A/^ Zr II 97A \x 90/10 7^zy^i-y. 10 Lu I 00 OACC Anzyoo.uu Os I

141) ZV40.00 Mr.IVl 0 I1
9AA 90/10 7^»zy'+y. (O ir T

1
c cDO OACC A /I Til1 n II11

1 OAloU OO/IC A7ZV^O.O / 1\U 11 0 1 A Az lU d 90/1Q Q1zy^y.oi T1
CAOU OQCC AC:

1 m II11

I

90A0 OAzy^-y.yu I
i

Ho35 2945.69 Ta 35 2955.27 II

95 2945.70 Tb II 65 2949.88 Re I 100 c 2955.32 Ta II
C C
00 OO/IQ QQZV40.00 Ho II 00 90/10 09zy'+y .yz Ta II A ^"+0 OQc:c: Qozyoo.oz Yb II

1 lU n IN D TI
11

OAyu 90/10 OQzy^y.yo 1 n IT
1

1

AAOU OQCC Q7zyoo.o / IjT IT11

ZZv 0A/1C on 1

1

U TI
11 yo 90/10 07zy4y.y /

1

1

u I
1

QAoU on c c /t 1zyoo. 41 R Vinn T
1

140 2945.91 Yb II 55 2950.04 Tb II 35 2955.45 Nb I

280 h 2945.94 Y III 80 2950.07 Er II 45 2955.60 Ce II

190 zy^o.yo Mo II oo OQcn n7zyou.u / Tm II
CLAOU zyoo.ou Er II

OO/l^. AT MO I
1

CA OOC^A QA v^e
II
11

Qc:00 OQCC AAzyoo.ou II11

00/1 1 0
!N D TI11

OOC^A QQzyou.oo Uy II
11 QC00 OQciC AAzyoo.ou TU

1 n II11

28 2946.26 Th I 28 2950.33 Yb II 240 2955.65 U II

45 2946.30 Yb II 300 2950.35 V II 60 2955.78 Lu II
o coo zy4D.oi Dy II

OAoO oncn AA Th II QOAoZU once 70zyoo. /o Zr II
1 /I A 0A4 /1

0

zy40.4z Mo 1
1 1 A zyou.ou La TT

11
OAyu OOCe QAzyoo.ou V

T
1

/I A OA/1 ^ A Q Lr IT
11

1 OAA OOi^Azyou.Do ni T
1

OQyo OQee OAzyoc>.o4 Mo TT
11

110 2946.53 V I 130 2950.83 Re I 35 2955.85 Th II

65 2946.57 Re I 1100 2950.88 Nb II 120 2955.94 Ce II
oo28 2946.61 Th II 70

one 1 onzyoi .zU Th II
O/l AZ4U OAC/; A£zyoo.oo Mo II

230 2946.62 Er II 1200 on c 1 00z9ol.zZ
T
Ir

T
1

C OAooO z9o6.06
T T

u 11

140 on /I ^ £ n2946.69 Mo 11
AA90 OAC 1 OAzyoi.zo Lr

TT
11

1 AnnloUU OACA 1 0zyoo. lo 1 1

T
1

18 2946.76 Yb II 350 2951.26 Tm II 250 2956.21 Tb II

95 2946.77 Dy II 210 2951.48 Zr II 60 2956.45 Er II

95 2946.83 Tm II 1200 2951.69 Lu II
OAOU zyoo. /

1

Ce II

60 2946.84 Cr II 50 2951.80 Tm II
1 '7A170 2956.78 U II

75 2946.87 Tb II 27 2951.90 Hf I 170 on c ^ OA2956.80 Ti I

110 2946.90 Nb II 510 2951.92 Ta I 120 c 2956.84 Ta II

150 2946.91 Ta I 120 2951.93 U I 40 2956.89 Nb II

230 2946.97 Ir I 640 2952.08 V II 70 2956.90 Mo II

180 2946.99 Ru I 110 2952.12 Dy II 80 2956.95 Er II

2400 2946.99 W I 95 2952.24 Zr II 20 c 2957.01 In I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

in Ain r\

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

29 2957.04 Tm II 410 2962.77 V I 45 2966.05 Cr II

95 2957.08 Os I 55 2962.78 Tb II 170 2966.12 U II

Af\'*U
9Qt^7 ^9zyo i .oz. Tb 90A9 7QZVOZ. (O U II

AA zyoo. 1 / Er II

oO 9Qc:7 OO V I DO 9QA9 fi7ZVOZ.o / Re I VO zyoo.Oo W I

Fe I 00 9QA9 CQZVOZ.oo Nd 11 9/1

A

90AA AAzyoo. DO \\ II

70 2957.41 Ho II 140 2962.89 Mo I 1700 2966.90 Fe I

260 2957.52 V II 150 2962.99 Ir I 620 2966.93 Hf I

AHOU ZVO / .o^ Tm II OO zyDo-UO Ta I
cnoU onAT n"?zyo / . U / W I

1 7rt 90C7 CO Th n 9 1Z 1
OnAQ OAZVoo. ZD 1 u IT1

1

1 nnlyu onA "7 OOzVo / .ZZ Ti1 1
T
1

1 iV OQC7 f.f\Z.yo I .OU Ta I A 9nn 90AQ "SO Lu u 1 /I A14U onA7 OOZVo ( .Zo Hf IT11

18 2957.63 Yb II 1500 2963.32 Ta I 90 2967.25 Re I

29 2957.66 Tm II 18 2963.40 Ru II 1200 2967.28 Hg I

ZVO I .Do Co I 4o zyoo.4D Yb II
CAoU zyo/ .00 W I

/irk ZVo / . /U Tb 11 OO OOAO COZyDO.OO Nrl II
OAoU onA "7 COzyo / .OO Pr IT11

1 7n /4 9QC7 HAZVO 1

.

ij zyoo-DU n1

1

/I OA onA 7 A /Izyo / .o4 Cr T1

85 2957.75 Dy II 28 2963.61 Th II 120 2967.75 Tm II

85 h 2957.75 Mo I 40 2963.68 Nb I 80 2967.94 Er II

OO ZVO f . OO Ta II 1 CAlOU OOAQ 7n Er II
COA OnA7 f\AzVo / .y4 U II

on c "7 mzvo / .y 1 Rerxe 1111 55 or\^ o "70
2963.72 r\u T

1 180 2968.04 ne I
1

onc7 nozVb /. vz Th It11
OCAZOU zyo3. /9 MniVIO IT

11
o/;2o 0A£0 OO2968.23 t;1

1

T1

75 2958.00 Ru I 28 2963.88 Th II 35 2968.28 Ta II

540 2958.02 Hf I 80 2963.90 Er II 600 2968.38 V II

ZVoo. lU U II
1 OAIzU onAO nizyoo.y 1 Ta I 1 /U OA^O A(\2968.40 U II

7A OQCQ 1/1ZVOo. 1 '+ Th 11
1

1

Vo OOAQ n7zyoo-y / 1 \J
IT11

OA OAAO A CZ9oo.4o I1

c cOO OOCQ "3/1
V ) s 1

OOzo onA/1 nnzyD4.UU Til1 n IT
11 oO OA/^O A 1z9oo.4 / iLr IT11

30 2958.77 Ti 450 2964.06 Os I 55 2968.48 Ru 1

90 2958.89 Er 11 55 2964.11 Th II 35 2968.49 Ir I

on Co ci 1 Eu I
£A OA/^/l OC Er II

OOA230 OA/;o2900.6o Rh I

on en 1 A Pf 1 240 OA^ A O C2964.25 11
il 270 0A/;0 £A2968.69 TVi1 n TT11

oO zyby . 1

1

e IT11
TA ^/O c OA£ A At\2904.40 Hono IT

1

1

/I 1 A410 0A/;0 li^29DO. 10 iLr IT1

1

35 2959.47 Eu II 1500 2964.52 Er II 710 2968.81 Hf II

80 2959.48 Mo I 440 2964.52 W I 170 2968.87 Tb II

loU 2959.64 Tm II 220 zyo4.oU Dy I
OCOO OA/;o AC2908.90 Ru I

ZD on c n "7 1 T; I
1 55 onA/i £ozyo4.oz T

1
oon320 OAflO A<L29oo.yo 7_

L.X IT11

28 z95y.74 n. u I 55 2964.74 Uy IT11 90 0A£0 AO2968.98 fxe TT11

80 2959.80 Mo I 85 2964.76 Tb II 160 2969.02 Sm II

240 2959.85 I' II 130 2964.76 Yb II 120 2969.19 Zr I

OO28 on c n o oZVOV.OO Th II 1 10
on^ ;i Cif\2964.80 Ce II 40 OA<CA 0£.2909.36 Fe I

on20 on c n n "7

ZVOV.V / IN D T
1 60 on/1 /I o ozyo4.8o Lr II

11
OO2o OA^A OOz9o9.3o TViV n IT1

1

80 2959.99 r e
I
1 1400 2964.88 ill

I
I 340 OA/; A ^ T2969.4 / 1 a T

1

35 2959.99 Ti I 110 2964.92 Th 11 80 2969.48 Fe I

60 2960.12 Er II 50 2964.96 Mo 11 120 2969.50 Tm II

on^A 1 czyoo. 1 o W I
Q C A OA/i/l A/^zyo4.yo Y I

OA 9QAQ A9ZVOV .OZ W I

260 2960.21 Lu 11 460 on^; c no2965.03 I

;

I'
II
11

OOA230 OnAA AOzyoy.oo Lx r 1
11

95 2960.24 m 0 11 35 2965. 10 Us 2400 onAn OOzyoy.oz Lu TT
1

1

65 2960.58 Tb II 720 2965.11 Re I 45 2969.82 Th I

60 2960.75 Pt I 770 2965.13 Ta II 70 2969.90 Ta I

60 2960.82 Hf II 550 2965. 16 Ru I 150 2970.06 Er 11

320 2960.87
'7
Zr

T
1 50 2965.20 Ir 1 340 OA"7A 1 n29 to. 10 r e 1

70 2960.93
T T
11 60 2965.21 br I T

11 45 OA"7A OO29 /0.32 Ce TI11

300 2961.01 Os I 180 2965.26 Fe I 75 2970.38 Ti I

240 2961.16 Cu I 85 2965.27 Ce II 35 d 2970.40 Nb II

50 2961.39 Tm II 210 2965.27 Mo II 2970.47 Nb II

75 2961.69 Ru I 55 2965.32 1 b
IT
11 120 on*7n A o2970.48 1 [ TT

11

55 2961.73 Cr II 80 2965.43 IT
11 2000 2970.56 1 b IT11

140 2961.74 Re I 80 2965.48 Nb I 35 2970.69 Os I

120 2961.80 Hf II 110 2965.50 Th II 60 2970.96 Er II

530 2962. 15 Os I 770 2965.54 Ta I 740 omA A"?29 /0.9 ( Os I

270 2962.27 Re I 170 2965.55 Ru II 580 2971 .06 u II

110 2962.33 Os I 170 2965.71 Ti I 480 2971.1

1

Cr I

85 2962.36 Dy II 1500 2965.76 Re I 30 2971.13 Pr II

120 h 2962.49 Er II 340 2965.86 Sc I 50 2971.26 Er II

65 2962.52 Yb II 430 2965.86 Tm II 40 d 2971.40 Pr II

320 2962.68 Zr II 80 2965.87 Er 11 2971.46 Pr II

85 2962.74 Sm II 95 2965.92 Ta II 110 2971.48 Th II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A
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Spectrum

Intensity

and
Character

Wavelength
in A
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Intensity
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80 d 2971.63 Er II 310 2976.29 Re I 160 2981.02 Zr II

z9/l. /o Er II 410 Z9 /0.35 U II 120 2981.04 T ' TTU 11

150 2971.68 W I 380 2976.52 VV 1111 60 2981.19 Ta I

210 2971.91 Cr II 140 2976.59 Ru II 60 2981.20 V II

70 2971.91 Mo II 130 2976.61 Zr II 160 2981.34 Th II

80 2972.22 Th II 28 2976.65 Th II 280 2981.45 Fe I

110 2972.25 Os I 30 2976.72 Cr II 180 2981.46 Ho II

120 2972.25 VV TT 60 2976.76 Ta1 a 11 540 2981.48 Tm II

150 2972.27 Er II 95 2976.80 W I 160 2981.49 Th II

55 2972.43 Ho II 400 2976.91 Ce II 120 2981.52 Mo I

400 2972.57 Nb II 550 2976.92 Ru I 65 2981.64 Nb I

100 2972.58 Ce II 480 29 11.

1

1 W I 570 2981.65 M • INi 1

250 2972.61 ivio
TI
11 2977.21 w 11 28 2981.84 Th II

29 2972.74 Gd II 45 2977.23 Ru II 12 2981.85 Fe I

150 2972.92 W I 50 2977.27 Mo I 85 2981.91 Ce II

80 2972.96 Mo I 290 2977.27 U II 55 2981.94 Ru I

390 2973.00 Ho II 65 2977.30 Re I 40 2981.99 TU 1

1

lb 11

130 2973.06 VJS 1 110 2977.42 Uy IT
11 28 2982.00 Th II

240 2973.08 u II 150 2977.46 Ce II 200 2982. 1

1

Nb II

600 2973. 13 Fe I 240 2977.54 V I 220 2982. 19 Re I

490 2973.22 Tm I 70 2977.60 Hf II 45 2982.49 Yb n
1200 2973.24 Fe I 450 2977.64 Os I 75 2982.56 Os
290 2973.26 u IT

11 210 2977.68 iND TT11 150 2982.61 W I

110 2973.37 Hf I 160 2977.68 Rh I 21 2982.66 Yb II

160 2973.38 Tm II 170 2977.78 Tb II 210 2982.72 Hf I

110 2973.54 Th 11 320 2978.05 Zr II 320 2982.74 U II

150 2973.74 Er II 240 2978. 14 u II 510 2982.90 Os I

18 2973.91 V
I

IT
11 210 2978.15 Ke T

1 28 2983.02 Th II

35 2973.99 Ru I 100 2978.18 Ta II 50 2983.04 Mo I

1200 2974.01 Sc I 110 2978.21 Os I 110 2983.06 Er II

220 2974.01 Th II 180 2978.28 Mo I 70 2983.12 Tm II

25 2974.03 Rh I 150 2978.42 Tm II 40 2983. 14 Nb I

27 2974. 10 Ir
T
1 95 2978 53 Os T

1 140 2983.22 Er II

320 2974. 10 Nb 11 170 2978.75 Ta I 170 2983 31 Ti I

40 2974.15 Tb 11 60 2978.94 Nb II 100 9983 43 Sm II

45 2974.22 V I 230 2979.18 Zr II 340 2983.49 Os
1 10 2974.28 Tm II 150 2979.28 Hf I 1400 2983.57 Fe I

28 2974.34 Ku r
1 85 2979.43 Os T

1 55 2983.57 Th II

210 2974.47 Er 11 35 2979.44 Tm II 28 2983 70 Yb II

50 2974.48 Ce 11 410 c 2979.63 Ho II 35 2983.74 Gd II

480 2974.59 Y I 50 2979.65 Dy II 270 2983.80 Er II

29 2974.60 Tm II 730 d 2979.71 W I 65 2983.81 Mo 1

50 2974.61 Ce II 2979.86 W I
1 140 2983.82 Th 11

30 2974.93 Ti I 75 2979.72 Ru I 200 2983.99 Yb II

200 2974.95 Ir I 190 2979.74 Cr II 55 2984 OS Hf I

75 2975.02 Re I 55 2979.88 Nb II 80 2984.07 Ho II

240 2975.22 u II 40 2979.95 Er II 250 2984.13 Ni I

55 2975.24 Ho II 75 2979.96 Ru II 95 2984. 14 W I

120 2975.25 Re I 28 2980.11 Th I 750 2984.26 Y I

1 10 2975.34 Os 560 2980 1

5

Gd 11 60 2984.36 Ta I

80 2975.40 Mo II 120 2980.28 U II 50 2984.56 Ce II

480 2975.48 Cr I 55 2980.33 Th II 530 2984.61 U II

9Q7^^7 1 O.OO Dy 11 1 9Qfin di^ 70U. 4" i Ce II 65 2984.75 Re I

Ta I 1 \i Fe I 120 2984.78 Fe I

170 2975.64 I

!

L II1

1

30 2980 55 Y JI 2984.83 Fe II

90 2975.65 V II 160 h 2980.63 Cd I 50 2984.98 Pr II

230 2975.68 Er II 55 2980.64 Ho II 55 2985.05 Nb II

Dy II 440 2980 65 Ir I 70 2985 08 Tm II

oVU 9Q7C: QQzy / 0. oo Hf II 1 9n U II Q5 1 1 ITL 11

Z 7 ( O . OO U II 9Qftn 79 Nb II 90 9985 08 Yb II

110 2976.02 Th II 1400 2980.75 Sc I 50 2985.16 Mo I

85 2976.10 Ta I 350 2980.79 Cr I 160 2985.24 Th II

10 2976.13 Fe I 1100 2980.81 Hf I 110 2985.32 Cr 11

120 2976.20 V 11 220 2980.82 Re I 130 2985.37 Tm II

85 2976.26 Ta II 65 2981.01 Re I 820 2985.39 Zr I
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and
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Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

140 2985.48 Ho 11 40 2989.84 Tb II 35 2994.96 Ca I

OQOc: CO Er I zyu onon OO U II
/IAA40U OAAyl A£2yy4.yo Ru I

130 2985.61 Os I 95 2990.21 I_I II 300 2995.10 Cr I

150 2985.80 Ir I 30 2990.22 Pr II 30 2995.15 Co I

170 d 2985.80 U 11 330 2990.26 Nb II 35 2995.22 Eu II

60 2985.82 Ce II 250 2990.27 Ho II 240 2995.26 W I

OU OQQC OA Mo I 2yyu. J / Yb II
7A OAAC OA2995. 2o Y I

480 2985.85 Cr I 50 2990.39 Vpr c I 28 2995.27 Th JI

35 2985.88 Yb II 150 2990.51 w I 170 2995.40 Re I

35 2985.91 Ce 11 630 2990.54 Tm II 50 2995.43 Dy II

110 2985.97 Dy II 190 2990.62 Ir I 40 2995.47 Er II

louu zvoo.uu Cr I
CA OAAA 7 12yyu. /

1

W I
OOAo2U Ce II

30 2986.18 Pr II 250 2990.87 II
1

1

110 2995.86 Hano II11

450 2986.20 Rh I 30 2990.99 As I 28 2995.86 Yb II

12 2986.46 Fe I 150 2991.06 Th II 130 2996.00 Tb II

2100 2986.47 Cr I 100 2991.25 Ta 1 75 2996.00 V II

Tm 11
QAA OAAl OOzyy 1.66 Eu II

OAA OAAA AO2yyo.uo Ir I

25 2986.67 e IT
1

1

85 2991.36 Uy II
11 120 2996.10 1

1

u II
11

80 2986.79 Th II 50 2991.41 Zr II 90 2996.37 Er 11

120 2986.81 Ta 11 40 2991.52 Gd II 10 2996.39 Fe I

90 2986.99 Rh I 60 2991.57 Sm II 120 2996.39 U II
1 1 A
1 10 Tb II 70 2991 .61 Dy II 700 2996.58 Cr I

690 2987.16 1 35 2991.62 n11 55 2996.90 Riii\u I
1

120 2987.29 Fe I 90 2991.70 Th II 140 2996.94 Y I

85 2987.29 Nb I 35 2991.72 Ce II 110 2996.99 Th II

40 2987.31 Er II 65 2991.87 Yb II 70 2997.19 Ir I

bU 29o/.4d Rh I 480 OAAl OA2991 .89 Cr I
OO2o OAA7 OAzyy /.20 Th I

410 2987.64 no 1

1

25 2991.90 v^e
TI
11 20 2997.31 I

1

150 2987.65 Si I 80 2991.95 Nb II 40 2997.36 Cu I

28 2987.67 Th I 85 2991.96 Tb II 180 2997.41 Ir I

170 2987.80 U 11 150 2992.11 Os I 28 2997.43 Ru I

ono"7 OA^9o/.o0 Zr 11 1800 OAAO O/l2992.36 Re I 260 OAA7 ACzyy (.00 Os I

35 2987.88 Uy 55 2992.41 Uy II
1

1

190 2997.79 w I
1

110 2987.92 Mo I 50 2992.54 Tb 11 80 2997.87 Er II

95 2987.95 u 11 500 2992.60 Ni I 1800 2997.97 Pt I

90 2988.02 V 11 90 c 2992.71 Ho 11 70 2998.06 Er II

OAoO OAOO OA2900.20 Er 11 410 OAAO "70
2992. IZ U 11

AAyu onno OA2yyo.2y Ho II

80 2988.23 Mo 1
1 65 2992.82 ne 1 90 2998.35 Rii1\U

I
1

360 2988.23 Th 11 95 2992.84 Mo II 120 2998.36 u I

65 2988 26 Os 1 35 2992.88 Tm II 50 2998.77 Ce II

290 2988.42 U II 95 2993.04 Gd II 210 2998.79 Cr I

220 2988.47 Re I 80 2993.20 Nd II 110 OAAA AO2999.Oo Tb II

110 2988.57 1 D 11 200 2993.26 1 m II11 170 2999.03 1

1

11
1

1

190 2988.58 Ta I 110 2993.27 Ru I 1200 2999.04 Gd II

660 2988.65 Cr I 700 2993.34 Bi I 180 2999.09 Th II

160 2988.68 Mo I 50 2993.52 Mo II 170 2999.22 U II

65 d 2988.69 Nb I 110 2993.57 Os 1 45 OAAA 0/12yyy.24 V I

2988.79 Nb I 400 2993.61 w 1
1 28 2999.27 1 n II

11

Ov 9QOQ 7 1 uy II 70 2993.63 Th 11 70 2999.37 Ta II

1

1

\j
II 170 2993.70 u II 22 2999.43 Ce 11

1400 2988.95 Ru I 160 2993.80 Th II 22 2999.48 Ce II

340 2988.95 Sc I 120 2993.90 Tm II 360 2999.51 Fe I

2800 2989.03 Bl I 28 2993.94 I b 1

1

11 5500 2999.60 Ke 1

60 Ta I 230 2994.07 Cr I 130 2999.60 Tm II

110 2989. 13 Os I 30 2994.09 Er II 20 2999.64 Ca I

160 2989.19 Cr II 29 2994.33 Tm II 45 2999.80 Th II

1800 2989.27 Lu I 110 2994.42 Ce II 75 OAAA A

7

oOOU.O/ Ce II

140 2989.31 Er II 1200 2994.43 Fe I 170 3000.09 u 11
11

Ta I 120 2994.45 U II 170 3000.10 Hf II

AO Er 11 1000 2994.46 Ni I 27 3000.12 Nb I

690 2989.59 Co I 110 2994.47 Er I 50 3000.23 Mo I

45 2989.60 V II 75 2994.54 V II 50 3000.24 W I

35 2989.66 Ru I 470 2994.73 Nb II 50 3000.45 Fe I

70 2989.77 Dy II 40 2994.73 Nd 70 3000.46 Yb II

190 2989.80 Mo I 170 2994.80 Yb II 120 3000.55 Co I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

Intensity

and
Character

Wavelength
in A
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and
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70 3000.69 Ho TT
11 190 3005.52 U II 90 3011.16 Er II

oUUU.oO Ca 1 oUU OUUO.OD Hf I ^U oUl 1.10 Mn I

35 3000.87 Ti I 65 3005.77 Nb 11 80 3011.24 Hf II

1100 3000.89 Cr 1 310 3005.77 Yb II 40 3011.38 Mn I

1100 3000.95 Fe I 35 3006.00 Th II 50 3011.48 Fe I

70 3000.97 1 h 11 40 3006.26 Eu II 120 3011.48 U I

ooU Re I ou OAA^ or Tm II
r cDO OAl 1 ^AoUl l.OU Th II

35 3001.15 Tm 11 200 3006.42 Re I 160 3011.69 Ir I

260 3001.20 V II 40 3006.56 Ta I 820 3011.75 Zr I

120 3001.21 U II 440 3006.59 Ru I 50 3011.88 Ce II

180 3001.26 Th II 70 3006.86 Ca I 210 3011.88 Ta I

DU Ta I 1 1 n1 lU oUUO. Vo Th II 1 "idloU OAl 1 09OUl 1

.

Re I

55 3001.64 Ru I 45 3007.08 Ho II 3700 3012.00 Ni I

80 3001.98 W I 55 3007.11 Tb II 55 3012.07 Ho II

160 3002.14 Ce II 35 3007.14 Fe I 130 3012.19 Gd II

190 3002.21 Mo I 100 3007.28 Fe I 95 3012.45 U II

OD Nb II 1 %r\loU OUU / .oz Th II ZOU OA! 9 -17 Er II

220 3002.25 Ir 40 3007.66 Mn I 1800 3012.54 1 a II

220 3002.27 Pt I 110 3007.80 Th II 85 3012.71 Th II

85 3002.38 Dy II 95 3007.90 Os I 170 3012.71 U II

220 3002.40 Th 11 360 3007.91 u II 1100 3012.90 Hf II

1 onnizUU Er II 7A ^AA7 Qt^ Th II
r cOO OA! O AO Ru I

75 3002.45 1 u II
11 95 3007.97 11 140 3013.03 Ct T

1

4000 3002.49 Ni I 320 c 3008.10 Ho II 330 3013.07 Os I

25 3002.61 Yb II 85 3008.13 Ce II 90 3013.10 V 11

120 3002.64 U II 900 3008.14 Fe I 190 3013.14 Re I

QAAO Er II loU QAAQ IQouuo. ly Er II lUU QAl O Q9OU lo.oZ Zr II

650 3002.65 I u I
1 35 3008.26 Rii1\U T

1 55 3013.36 RiiJVU I
1

190 3002.75 Ce 11 70 3008.28 Th II 240 3013.37 u 11

50 3002.83 W I 180 3008.50 Th II 130 3013.39 Mo I

370 3002.86 Gd II 45 3008.61 V 11 170 3013.44 U II

oo OAAO QQ Ta II /inn OAAO 70 Ce II ou QAl Q Af. Pr 11

100 3003.03 r e I
i 55 3008.80 Rii1\U I

1 70 3013.59 Tm1 m II11

240 3003.07 U 11 55 3008.81 Dy 11 330 3013.60 Co I

290 3003.32 u II 120 3008.91 Tm 11 70 3013.60 Th 11

90 3003.46 V II 190 3009.09 W I 65 3013.61 Tb 11

I ID QAA^l AO Os I
7AAA oAAQ 1 /I Sn I / lU QAl Q 7 1 Cr 1

120 3003.56 11
11 30 3009.20 v^a I

1 230 3013.71 Tm1 Tu II
1

1

70 3003.58 Gd II 29 3009.20 Tm II 140 h 3013.76 Mo I

600 3003.63 Ir I 170 3009.30 Tb II 360 3013.79 W I

2200 3003.63 Ni I 70 3009.37 Gd II 60 3013.84 Er II

0 OA 0 AAO "7 A3003. /4 Zr 11
1 AA OAAA on Yb II OU OAl Q f\£.ou 1 o . yo Er 11

110 3003.76 Uy II11 290 3009.42 1 ]LI 11 95 3014.19 IN Q 11
1

1

90 3003.83 Er II 40 3009.44 Er 11 55 3014.43 Yb II

120 3003.85 u 11 160 3009.48 Ho 11 65 3014.44 Zr I

220 3004.14 Re I 280 3009.57 Fe I 220 3014.60 Ho II

70 3004. 15 Ta 1 35 3009.65 Gd II
OA30 OA 1 /I rflO3014.OZ Er II

240 3004.15 U 11 50 3009.70 1111 430 3014.65 1 m TI
1

1

29 3004.16 Tm II 70 3009.77 Th II 40 3014.67 Mn I

65 3004.34 Re I 45 3009.78 Pd I 710 3014.76 Cr 1

40 3004.46 Mo 11 40 3009.90 Ir I 140 3014.82 V 11

110 3004.46 Rh I 55 OA 1 A 1 O3010. 1/ Tb II
1 on U II

85 3004.58 Tb II 2100 3010.13 Gd II 1400 3014.92 Cr I

75 3004.92 Ta 11 50 3010.26 Mo I 40 3014.93 Th 11

60 3005.05 Er 11 80 3010.31 Er 11 140 3015.07 Dy II

750 3005.06 Cr 1 120 3010.37 11
1

1

710 3015.19 Vj I I

100 3005.09 C A 11 40 3010.38 NK II
11 1500 3015.30 Tm 1

1

220 3005.10 r 1it 230 3010.59 Th1 u II 2200 3015.36 Sc I

40 3005.14 Nb I 65 3010.62 Yb II 120 3015.65 Os I

80 3005.21 Ir I 40 3010.69 Nb II 220 3015.68 Dy II

120 3015.68 U 11

70 3005.26 Y I 170 3010.75 U 11 85 3015.72 Th 11

45 3005.29 Ho 11 70 3010.84 Cu 1 500 3016.02 Re I

100 3005.37 Zr I no 3010.84 Ta 11 95 3016.05 11 11

160 3005.50 Zr I 80 3010.90 Gd 11 70 d 3016.09 Tm II

130 3005.52 Tb II 180 3011.12 Ta 1 3016.18 Tm 11
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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Intensity

and
Character

Wavelength
in A
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and

Spectrum

75 3016 16 V I

80 3016 18 Fe I

230 3016 18 Tb II

110 3016 21 Ho II

/U oU 10 O i 1 a

120 3016 43 Ir I

60 3016 45 Mn I

520 3016 47 W I

300 3016 49 Re I

ow JA 1 /; 7Qto rit 1

80 3016 78 Mo I

180 3016 78 V II

35 3016 79 Tm II

230 3016 84 Er II

1 lUU 3016 A/194 LJ fHi f T
11

180 3016 95 Dy II

290 3016 96 U II

40 3016 97 Re I

270 3017 09 Tm II

o c
ISO

Q A 1 "7

oU 1 / 1 6 1 n 11

120 3017 19 Ti II

370 3017 20 Ce 11

330 3017 24 Ru I

570 3017 25 Os I

70 3017 26 Tm II

^m 7 1 ir I
1

170 3017 35 u II

27 3017 37 Hf I

770, 3017 44 W I

690 3017 55 Co I

1 An DO I D 11

2800 3017 57 Cr I

200 3017 63 Fe I

45 3017 73 Ho 11

120 3017 74 Er 11

OU QOoo Pi T
1

4400 3018 04 Os I

150 3018 10 u II

70 3018 16 Ho 11

29 3018 26 Tm II

noA Q A 1 O 0 11 1
LI fHI 1

95 3018 35 Nd 11

110 3018 49 Th 11

430 3018 50 Cr I

95 3018 59 Tm II

120 3018 59 l' II

240 3018 82 Cr I

55 3018 95 Y I

180 3018 98 Fe I

350 3019 14 Ni I

130 3019 1

7

1 b 11

140 3019 23 Ir I

2700 3019 34 Sc I

18 3019 37 Ru I

480 3019 38 Os I

110 3019 42 Th II

50 3019 54 Rh I

60 3019 67 Ta I

100 3019 76 Er II

60 3019 79 Tm II

160 3019 84 Zr II

80 3020 01 Ir I

120 3020 24 u II

170 3020 29 Tb II

50 3020.33 Er II 190 3026.15 U
350 3020.47 Zr II 390 3026.16 Dy
600 3020.49 Fe I 120 3026.37 Co

1 9nn1 zuu Hfni I1 1 9nizu OUZ0.4-0

OvUU OUZU. 04- L.U II11 1 QflloU OUZO. 4-0 r e

120 3020.57 u II 80 3026.47 Nd
2800 3020.64 Fe I 26 3026.49 Y
430 3020.67 Cr I 150 3026.57 Th
Oo OUZU.O / IN D 1 OO oUZO.oz i^e

OO oUZO.Oo

75 3020.88 Ce II 310 d 3026.67 w
310 3020.88 Ru I 3026.79 w
120 3020.92 LI II 160 3026.67 Yb
1 f\f\lUU OUZ 1 .U

I

om 1 on
Ivu oUZO. i\j

T IU
oUZ 1 .U'4 *^e

IT
11 1 onizu QA07 onoUZ / .zy Lu

1600 3021.07 Fe I 170 3027.33 Tb
320 3021.22 U II 290 d 3027.48 Ta
40 3021.49 Th II 3027.61 Ta

OAAzUU QAOl CAoUz 1 .oO
IIHg 1 OO oUz / .OO Uy

OOAAZOUU ouzl.o6 Cr 1 50 0AO'7 r 03027.58 XL
1 b

130 3021.73 I

1 AAA1900 oOz / .60 Cd
Y

120 3021.88 Re I 25 3027.63 Ce
55 3021.95 Tb II 240 3027.66 U
oo QAOO A7oUzz.U

/

1 m 11
ACyo Mo

1 1 A
1 lU QAOO AAoUzz.Uv 1 n 11

1 CAAloUU OAO"? AloUz/.91 rd

40 3022.10 Gd II 500 3028.04 Zr
35 3022.15 Eu I 110 3028.18 Ho

630 3022.21 LI II 320 3028.19 LI

AA90 oAoo nooOzz.zo Y 1 270 OAOO3028.27 hr
OAoO OAOO A 1oUzz.41 Ir 1 50 OAOO A 03028.43 D LKh

60 3022.73 Er II 350 3028.44 Nb
65 3022.74 Nb II 130 3028.58 Th
70 3022.75 Mn I 55 3028.73 Tm
30 OAOO "7AoOzz.79 Ce 11 90 OAOO TO3028.78 X

1 a

60 OAOO AAoOzz.99 Ke 1 60 OAOO f\£.3028.96 Ce

160 3023.14 Ho II 120 3028.98 Gd
25 3023.43 Ce II 220 3029.13 U
110 3023.43 Tb II 170 3029.16 Cr
35 OAOO Ado0z3.49 Ce 11 320 OAOA OA3029.20

AAu
75

OAOO TA3023.70 1 b 11 85 OAOA 003029.23 XL
1 b

130 3023.91 Rh I 50 3029.27 Pr
260 3024.03 Fe I 380 3029.36 Ir

90 3024.09 Ta I 120 3029.42 U
1 100 3024.35 Cr I 880 3029.52 Zr

130 c 3024.38 Ho II 140 3029.73 Ti

170 3024.38 u 11 35 3029.74 Nb
110 3024.50 w II 210 3029.81 Dy
320 3024.51 LI II 500 3029.83 Sb
35 3024.57 Ce II 190 3030.15 Fe
80 3024.60 Hf I 710 3030.24 Cr

2400 3024.64 Bi I 110 3030.29 Ta
40 3024.67 Th II 170 3030.31 Ce
140 3024.74 Nb II 110 3030.40 Dy
80 3024.76 Hf II 380 3030.45 Re

210 3024.93 W 1 40 3030.49 Th

250 3025.00 Mo I 45 3030.65 Gd
180 3025.16 Ta I 1100 3030.70 Os
140 3025.29 Hf II 360 3030.76 Sc
170 3025.59 Dy II 120 3030.83 U
180 3025.64 Fe I 40 3030.86 Th

no 3025.82 Ir I 180 3030.92 Zr
380 3025.84 Fe I 120 3031.01 Os
290 3025.95 Er II 70 3031.01 V
330 3026.07 Tm II 55 3031.06 Mn
70 c 3026.13 Ho II 920 3031.11 Yb
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
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Character
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85 3031.15 Dy 11 3036.50 Zr II 50 3042.07 Tb II

3031.19 Dy 11 60 3036.55 Re I 50 3042.09 Dy II

410 3031.16 Hf 11 30 3036.59 Y II 90 3042.26 V II

85 d 3031.20 Th I 120 3036.61 LI II 60 3042.29 Re I

3031.29 Th 11 120 3036.70 Dy 11 280 3042.35 Tm 11

190 3031.22 Fe 1

Cr II550 3037.04 1 110 3042.44 Ta
o\)o I .Z 1 Re I

CA50 QA07 A/I303 (.04 Tb 11
O 1 AZlO Q A/1 O /I Oo04z.4o Co I

75 3031.30 I
1 950 3037.39 r e 7

i 220 3042.48 Riirvu T
1

370 3031.31 Er II 110 3037.50 Ta 11 50 3042.50 Tb II

140 3031.35 Cr I 210 3037.73 Ce II 800 3042.64 Pt I

230 3031.60 Tb II 95 3037.75 Ir I 35 3042.65 Ir II

190 oUd 1 .04 Fe I
1 7AA
1 (OU 0A07 A/1doo < .y4 Ni I

QAoO OU4Z.OO Yb II

75 3031.67 Tm 1111 100 3037.96 i\e I
1 190 3042.66 r e T

1

40 3031.70 Th II 25 3037.99 Yb II 27 3042.73 Mn I

120 3031.87 Ni I 190 3038.05 H 11 95 3042.73 u II

70 3031.96 Th II 60 3038.18 Ru 1 120 3042.74 Os II

630 0AO 1 AA3031 .99 U II
1 AOil) OAOO OOoOoo.zo Dy 11

AAOU QA/I O 0*3 Ru I

70 3032.41 ir
1
1 85 3038.60 i n II

11 40 3042.83 1 D IT11

25 3032.71 Pr 11 85 3038.66 Tb 11 130 3043.01 Gd I

35 3032.73 Ce 11 270 3038.69 Ho II 130 3043.06 Th II

300 3032.77 Nb II 50 3038.98 Nd 11 230 3043.12 V I

60 3032.79 Re I 7500 3039.06 Ge I
OCAzoO QA/1 Q 1 9o04o . 1 6 Dy II

400 3032.80 bn 1 100 3039.13 1 I 30 3043.25 /-.X
T
1

95 3032.81 Os 1 190 3039.14 u II 50 3043.29 Nd
85 3032.83 Tb II 330 3039.26 Ir I 85 3043.36 Mn I

2100 3032.84 Gd II 240 3039.26 11 11 170 3043.43 Dy II

80 3032.85 As I 160 3039.31 W 1
OTAzlO Q A/l 0 CAo04o.o0 Os I

28 3032.93 Lr 11 8000 3039.36 In T
1 230 3043.56 VV I

1

75 3033. 12 Ce II 35 3039.41 Nb II 120 3043.64 Os I

95 3033.19 Dy 11 45 3039.51 Ce 11 95 3043.65 Tb II

490 3033.19 n II 55 3039.67 Yb 11 190 3043.79 U II

130 3033.44 Ho II 65 O A 0A £^03039.68 Nb I
07AZ /O 1f\A 9 QAo04o.o0 w I

240 3033 45 Ku 1 80 3039.78 1 75 3043.92 1 a I
1

270 3033 45 V II 50 3039.82 Mo I 3100 3044.00 Co I

160 3033 56 w I 40 3039.82 Nb 11 21 3044.00 Yb II

40 3033.62 Ir I 30 3039.93 Sc II 55 3044.07 Os I

290 3033.82 V II 95 3039.93 u 11
1 AA100 OA/1 /I AO Re I

1600 3034 05 Od XT
11 130 3040.03 Ke T

1 490 3044.16 1

1

u II
11

65 ^034 06 Ru I 70 3040.05 Th 11 45 3044.40 Ce II

370 ^(134 06iJVijT^ • \J\J Th II 200 3040 31 Ru I 90 3044.40 Ho II

75 3034.08 Tm 11 60 3040.34 Gd II 55 3044.41 Os 1

75 3034.09 Tb 11 170 3040.43 Fe I
7A/O OA/1/1 CAO044.O4- Dy 11

8500 3034.12 Sn I 120 3040.46 LI 11 330 3044.57 ivi n I
1

390 3034. 19 Cr 1 55 3040.47 Ir I 100 3044.76 Nb II

160 3034. 19 W I 95 3040.60 Mn I 45 3044.84 Y I

55 3034.43 Co I 40 3040.70 Ta II 150 3044.91 Os I

130 3034.55 Re I 30 3040.77 Eu 11 230 OA 1 ^ A/l3044.94 V I

Do Yb 11 550 3040 85 Cr 1 230 3044.96 1 0 1

1

11

150 Sm 3040.91 Cr 11 150 3045.01 Ni I

fin OUOH- . O / Bi I 2900 3040.90 Os I 50 3045.16 Pr 11

85 3034.91 Tb II 75 3040.98 Ta I 55 3045.32 Os I

170 3035.1

1

Th II 100 3041.00 Re 1 190 0 A/l C 0 73045.3 / Y I

Ol/OO . oo Mo I 120 3041 25 LI 11 95 3045.46 U II

OxJoD. 4- 1
R 11rv u I

1 45 3041.42 V II 130 3045.56 Th II

990 OXJOO . O I
1

1

It1 1 70 3041.64 Fe I 120 3045.59 Mn I

40 3035.54 Th 11 300 3041.70 Mo I 110 3045.71 Ru I

170 3035.65 Ho II 440 d 3041.73 W I 70 3045.72 Sc II

1 901 oyjoo. 70 U II W I 30 3045.77 Rh I

o0 QAoc nooUOu. Vo Tm II oo 3041.74 Cr II 100 3045.83 Zr I

DU OUoO. 1

U

Cu 1 1 901 zu 3041 .74 Fe 1 110 3045.96 Ta I

310 3036.22 Er 11
yo "5041 R(S LI 11

110 3046.08 Hf II

100 3036.31 Mo I 95 3041.9 U 11 55 3046.38 Dy II

350 d 3036.39 Zr 11 60 3041.99 Re 1 70 3046.44 Ho II

130 3036.45 Pt I 60 3042.02 Fe I 440 3046.44 W I

190 3036.45 u II 290 3042.06 Ta II 190 3046.46 u II
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

Wavelength
in A
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Spectrum

Intensity

and
Character

W avelength
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Intensity

and
Character

Wavelength
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and

Spectrum

160 3046.48 Gd I 70 3050.85 Er II 70 3057.22 Zr II

45 3046.48 Yb II 170 3050.89 V I 300 3057.28 Ir I

1 AAIVO oU4o.D / U II 85 3050.98 Th II 130 3057.40 Ti II
1 1 A OU40.00 Ti IT11

CA OAC 1 11oUo 1.11 IT
11 650 3057.45 re 1

AA
v> c IT11

1 AA QAC 1 1 OoObl . 13 1 D 11 500 c 3057.45 TJ TIHo 11

30 3046.76 Rh I 240 3051.14 u II 1900 3057.64 Ni I

340 d 3046.76 Tm II 1 9n 0\JO 1,11 Os I TVi TIin 11

3046. o

/

Tm I 180 3051 .45 Dy II 90 3057.66 Re I

40 3046.79 Prr r
TT
11 85 3051.79 Tk

1 n 11 25 3057.89 Rh I

150 3046. oU IVIO 1 200 of\c 1 no3051.98 II11 140
TAr" T AA3057.90 Lu III

190 3046.04 u IT
11

Nd80 3052.15 II 28 3057.90 Th II

120 3046.93 Sm 11 40 3052.16 Ir I 630 3057.91 U II

170 3046.95 Th II 95 3052. 18 Tb II 170 3058.09 Ti II

50 OA /I "7 AA304 ( .00 1 D TI
11 70 3052. 19 V I

1 75 3058.35 Tm II
OAA OA/1 1 A/1

ivi n T
1

1 OAloO OA C O O O3052. 3z Uy II11 85 3058.43 1 h 11

35 3047.05 Yb II 240 3052.91 U II 45 3058.55 Ce n
22 3047.11 Y I 85 3052.93 Sc II 140 3058.64 Ta I

OAA oU4 /. lo Ir I 110 3053.09 Nb I 8600 3058.66 Os I

240 3047.25 Ke T
1 130 3053.24 1 b

T T
11 200 3058.78 Re I

210 3047.31 Mo T
1 80 3053.25 r r

I I
11 120 3058.98 Eu I

210 3047.56 Dy II 180 3053.39 V II 75 3058.98 Tm II

240 3047.57 U II 460 3053.55 Tb II 1000 3059.09 Fe I

1300 3047.60 Fe I 280 3053.57 Gd II 85 3059.47 Dy II

150 3048. 10 IN D T
1 80 3053.60 Ir 1 24 3059.52 Cr II

230 3048.22 V
1 1
11 100 3053.63 rve

1
1 25

1A f"A "I A3059.74 Ce II

70 3048.39 Er II 450 3053.65 V I 85 3059.74 Ti II

60 3048.50 Ru 1 75 3053.70 Tm II 100 3059.92 Gd I

290 3048.64 u I 70 3053.78 Er II 110 3060.02 Dy II

110 3048.66 w 1 710 3053.88 Cr T
1 120 3060.05 Co I

110 3048.78 Ku T
1 70

OA r O AA3053.89 V
T I
11 120

O AZf A A^
3060.06 U II

170 3048.81 Tm 11 410 c 3054.00 Ho II 100 3060. 1

1

Zr II

40 3048.86 Mn I 55 3054.01 W I 180 3060.18 Th II

180 3048.86 Ta I 150 3054.04 Tm II 70 3060.24 Ho II

420 3048.89 Co 1 1500 3054.32 IMl
I
1 140 3060.29 Ta I

90 3048.89 V II 250 3054.36 Mn f
1 290 3060.30 Os I

80 3049.00 w I 210 3054.42 Er II 130 3060.32 Re I

95 3049.04 Os I 80 3054.52 Hf II 85 3060.44 Th I

420 3049.09 Th II 120 3054.73 U II 1400 3060.46 V I

150 3049. 12 Dy 11 690 3054.84 •J ^Lx 11 280 3060.64 Dy II

20 3049.17 rr 1 130 c 3054.87 Ho T T
11 100 3060.78 Mo II

50 3049.21 Er 11 130 3054.90 Re I 35 3061.11 Nb I

80 3049.29 Hf 1 320 cw 3054.94 Eu II 75 3061.14 Tm II

90 3049.30 Er 11 150
1 A r' /I A ^3054.94 Ru I 35 3061 .24

ML 1INb 1

70 3049.33 Zr I 95 3054.97 Os I 50 OAZ: 1 OA3061.29 I? 1

1

Er 11

480 c 3049.38 Ho 11 150 3055.21 Os I 90 3061.35 Zr II

300 3049.44 Ir I 60 3055.22 Y II 120 3061.36 Dy II

230 3049.46 Os I 350 3055.24 Ce II 70 3061.41 Ir I

530 3049.56 Ta I 60 3055.26 Fe I 85 3061.49 Dy II

85 3049.64 Th II 210 3055.32 Mo I 160 3061.59 Mo I

810 3049.69 W I 45 3055.44 Hf II 100 3061.61 Re I

95 3049.84 11 II 100 3055.52 Nb II 460 3061.62 U II

40 3049.86 Th II 240 3055.59 LI II 140 3061.68 Er II

70 3050.00 Er 11 340 3056.07 Tm II 220 3061.70 Th II

110 3050.10 Ta 1 120 h 3056.31 Sc I 50 3061.80 Tb II

110 3050.14 Cr 11 1200 3056.33 V I 1700 3061.82 Co I

580 3050.20 II II 75 3056.62 Nb I 75 3062.05 Tm II

210 3050.39 Os 1 75 3056.62 Ta II 40 3062.06 Pr II

45 3050.40 V I 140 3056.71 Nd II 140 3062.12 Mn I

50 3050.57 Tb II 2100 3056.72 Lu II 110 3062.18 Dy II

35 3050.59 Ce 11 190 3056.72 U II 570 3062.19 Os I

160 3050.73 Ho II 130 3056.74 Ti II 50 3062.20 Co I

320 3050.73 Tm II 320 3056.78 Ce II 110 c 3062.53 Ho II

710 3050.76 "Hf I 95 3056.96 Dy II 630 3062.54 U 11

45 3050.80 Sm 11 1100 3057.02 Hf I 390 3062.62 Dy II

3500 3050.82 Ni I 110 3057.22 Ta II 130 3062.78 Tb II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Wavelength
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and

Intensity

and
Wavelength

in A

Element
and

Intensity

and
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Element
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Character Spectrum Character Spectrum Character Spectrum

680 3063.01 Ce JI 450 3067.73 Til1 11
TI
11 580 3073.08 1 m II

11

220 d 3063.03 Th 11 100 3068.00 Mn T1 160 3073 13 ivin I
1

3063.13 Th II 55 3068.11 Tm1 111
II
11 100 3073.24 NK TI

11

45 3063.12 Yb II 90 3068.26 Ru I 180 3073.28 W I

80 3063.14 Ho II 1000 3068.64 Gd II 610 3073.34 Er II

140 V II oUoo.oo y II
AA90 Rii T

1

40 3063.41 Til I
1 35 3068.66 Prr r II 60 3073.39 1 a I

1

180 3063.56 Ta I 60 3068.68 Ce II 150 3073.48 Tm II

70 3063.57 Zr I 1600 3068.89 Ir I 190 3073.50 u II

21 3063.67 Yb II 220 d 3068.91 Th I 280 3073.54 Dy II

80 3063.68 Pi-r r
TT
11

3068.98 Th II
85 3073.68 t.,r

I
1

130 3063 78 rli
T
1 270 3069 03 Tk

1 D TT 170 3073 82 V I
1

75 3063.79 Nb II 190 3069.09 Ir I 75 3073.84 Tm II

40 3063.88 Ta I 35 3069.11 Eu II 360 3074.08 Os I

95 3063.88 U II 90 3069.18 Hf I 170 3074.10 Hf I

75 3064.00 1 m TT
11 120 3069.22 Lr

TT
11 230 3074.30 TTHo TT

II

230 3064 09 1 b
TT
11 60 3069 23 Pr TT

II 800 3074.37 Mo I

95 3064.18 u II 530 3069.24 Ta I 25 3074^58 Pr I

180 3064.19 Ho II 40 3069.26 Th II 55 3074.71 Tb II

800 3064.28 Mo I 70 3069.42 Gd I 250 3074.79 Hf I

65 3064.37 Co T
1 85 3069.64 Ce TT

II 290 3074.96 Os I

40 T
Ir

T
1 140 V . 1 970 5n7'i 04 T TU II

50 3064.51 Tb II 110 3069.68 Nb II 55 3075.18 Dv II

220 3064.53 Nb II 190 3069.71 Ir I 1600 3075.22 Ti II

70 3064.60 Re I 130 3069.73 Nd II 100 3075.27 V I

500 3064.62 INI
T
1 210 3069.94 Us T

1 27 3075.30 Hf T
I

100 3064 6S Zr
TT
11 320 3069.94 Ke T

1 160 107 ^8o\j t o.oo Nd TT
11

130 3064.68 Hf 11 460 3070.05 Tb II 120 3075.45 u II

3200 3064.71 Pt I 170 3070.27 Mn I 100 3075.53 Ho II

60 3064.83 Er II 85 3070.46 Dy II 340 3075.72 Fe I

390 3064.84 Ru I 450 3070.74 Er TT
11 28 3075.84 Th II

110 W T
1 270 tJ\j t XJ

.

1 h
T T
11 260 ^OTS QO Zn I

70 3064.97 Er 11 250 3070.90 Mo I 18 3076.01 Yb II

250 3065.04 Mo II 100 3070.90 Nb II 95 3076.06 Tb II

110 3065.04 Yb II 75 3071.11 Ce II 35 307^.07 Eu II

85 3065.07 Cr T
1 260 3071.16 Re T

1 90 3076.14 Re T
I

130 3065.11
cso TT

11 35 3071.18 M 1_Nb TT
11 45 3076.25 Ce T T

II

50 h 3065.17 Tb II 70 3071.24 Ti II 40 3076.38 Ta I

50 3065.21 Zr II 120 3071.29 Sm II 140 3076.66 Bi I

75 3065.26 Nb II 65 d 3071.43 Nd II 170 3076.69 Ir I

1100 3065.31 Pd I

3071.50 Nd II
400 3076.87 Nb II

1 101 1 V Tb II 85 3071 .44 Mo I 110 ^076 ftQo\j 1 Kj.oy Dy II

85 3065.78 Sm II 110 307L56 Nb II 640 3076.92 Gd II

75 3065.86 Tb II 180 3071.58 Ba I 180 3077.06 Os I

85 3065.93 Th II 85 3071.62 Ce II 150 3077.08 Gd II

170 3066.02 Mn I 330 3071.91 Dy II 360 3077.24 Ta I

35 3066.10 Nb II 30 3071.94 Pt I 60 3077.33 Ce II

75 3066.12 us 1 100 h 3072.06 7n T
1 120 3077.33 IIu II11

230 3066.22 Er II 370 3072.11 Th II 85 3077.34 Th II

1300 d 3066.22 Ti II 600 3072.11 Ti II 220 3077.36 Eu II

3066.35 Ti II
920 3072.34 Co I 290 3077.44 Os I

oUOO.Oo V I VO U II 1 1

0

2077 ^^90\J I I .Oi. W II

40 3066.41 Til1 n TI
11 50 3072.39 Cf II11 7500 3077.60 I IILi U II11

120 3066.87 LI II 40 3072.41 Nb I 50 3077.64 Ce II

220 3066.99 Dy II 85 3072.45 U II 85 3077.66 Mo II

600 3067.01 Ge I 65 3072.51 Nb II 1 100 3077.72 Os I

QfiAT 19 V II oou OU 1 Z . DO Er II OO ^077 ft'?o\j t 1 . OO Cr I

28 3067.16 Lr TT
11 560 3072.56 IT11 70 3077.93 Tk

1 n II11

230 3067.20 Tb II 270 3072.60 Tb II 360 3078.11 Os I

400 3067.24 Fe I 580 3072.78 U II 140 3078.23 Ta I

65 3067.30 Rh I 85 3072.82 Th II 70 3078.25 Er II

lOUU oUd ( .40 Re I
'3A70 OOoU/z.oo Hf I

QA7Q OO Dy II

850 3067.41 Hf I 100 3072.89 Ce II 230 3078.38 Os I

150 3067.54 Sm 200 3072.96 Re I 80 c 3078.41 Ho II

36000 c 3067.72 Bi I 1100 3072.97 Ti II 2300 3078.64 Ti II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

220 3078.68 Dy II 180 3084,21 Re I 140 3090,30 Os I

670 '5A70 OQ in 11 izu U II 1 OA OAAA 0^.o0v0,o6 u II

100 3078.86 Re I 910 3084,36 no TT
1

1

200 3090,37 11
11

670 3078.86 Tb II 250 3084,44 Ce II 55 3090,44 Zr I

210 3078.87 Er II 55 3084,60 Os I 120 3090,49 Os I

35 3078.95 Pr II 85 3084,68 Dy II 75 3090,52 Ce II
QA70 QO Uy 11

1 OA J180 d OAO.I OO30o4.o3 w I VJ OAAA rcouyu,3o u II

95 3079.38 Nd II 3081.91 VI!w T
1 65 3090,58 W T

1

90 3079.63 Mn I 30 3084.90 Pr n 55 3091,25 Os I

100 3079.64 Ce II 3085.02 Pr II 120 3091,25 u II

150 3079.88 Mo I 70 3085,06 Gd II 60 3091,29 Ce II

DU in 11 1 1 A
1 10 0AO C OA3085,34 Zr I 35 OAA 1 O O3091,33 Pr II

85 3079.91 Ce II 170 3085,54 1 a I 200 3091 58 Fe I

270 3079.95 U II 800 3085,62 Mo I 95 d 3091,62 Tb II

110 3079.96 Ta I 50 3085,86 Pr n 55 h 3091,70 Y I

390 3080.11 Lu I 65 3085,99 Tb II 60 3091,87 Ru i

OO OAQA 1 1 TU IT ^A60 Of\0£. AT30o6,07 Ru I 140 3092,06 Gd II

480 3080.22 Th II 55 3086,27 Os T
I 30 3092,06 Ta I

110 3080.35 Nb II 240 3086,14 Ir I 190 3092,07 iVl o IT
11

210 3080.41 Mo I 100 3086,45 Sm II 90 3092 24 Hf II

75 3080.64 Ce II 430 c 3086,54 Ho II 180 3092,44 Ta I

J 50 oUoU.66 n! 11 190 d 3086,73 U II 6500 d 3092,71 Al I

290 3080.74 U II 670 3086,78 Co I 3092,84 Al I

420 3080.76 Ni I 120 3086,78 Tb II 95 3092,73 Nd
430 3080. 8t Hf I 60 3086,85 Y II 210 3092,92 Nd II

90 3080.90 Ru I 150 3087,01 Tm II 95 3092,96 Tb II
OAOA AO n ITUv 11

Ac95 3087,05 Gd I 40
or^i^ti r\f\
3092,99 Ta I

95 3080.91 Nd 11 45 3087 06 V I 580 3093 01 I' II

360 3081. 12 Tm I 120 3087. 1

1

\j. II 85 3093 05 Th II

40 3081.16 Mo I 60 3087. 12 Er II 120 3093, 10 Dvuy II

170 3081.19 U II 90 3087.15 Re I 180 3093,11 Tm II
C ADO 0AO 1 0 0 M n 1

OA29 0 AO T 1 O3087,12 Rh I 3800 OAAO 1 13093, 1

1

V II

70 3081.38 Er II 140 3087.53 Ta I 150 3093,14 Er 11

5100 h 3081.17 Lu I 65 3087.51 Tb II 65 3093,20 Tb II

95 3081.55 Tb II 270 3087 62 MaIVl o TT
1

1

370 3093 50 Ww I
1

50 3081.66 Th II 60 3087,76 Ta II 270 3093,.59 Os I

1 OA 0 AO 1 O ^
1 a 1

"7A70 OAOT OA0087,80 Er II
OAA/OO OAAO A,5093,64 Re I

200 3081.98 Th II 75 3087,86 Nb II 22 3093,76 Y II

2100 3081 .99 Gd II 3600 3088 02 Ti II 95 3093 82 Dv II

65 3082.01 Tb II 390 3088 01 Jr I 150 3093,87 Ta I

270 3082.02 r II 90 3088.11 V I 70 ,3093,87 Yb 11

2A 3082.05 M n 1 250 OAO O i O3088.13 Tb 11 25 OAAO AA3093.99 Cu 1

720 3082.08 Er II 240 3088.17 Th II 70 3094.01 Ir I

1 10 3082. 1

1

Pr 11 70 3088.76 Fr n1

1

1800 3094.18 n1

1

150 3082. 1

1

V I 310 3088 76 fit I
1 200 3094.20 VV II

1

1

3200 3082.15 Al I 210 3088.99 r 11 560 3091,66 Mo I

110 3082. 15 Th 11 50 3089. 10 Tb II 55 3091,69 V I

100 3082.30 Ce 11 100 3089 10 Yb II 1 10 3091,80 Zr I

500 c 3082.31 Ho II 100 3089. 12 IVl o I
1 120 3091,83 11

LI
II
1

1

480 3082 36 Tb II 45 3089. 13 VV I
1 290 3095,04 I

I
II
1

1

550 3082.13 Re I 170 3089.11 Ru I 200 3095,06 Re I

140 3082.51 Dv II 3089.06 W I 250 3095,07 Zr II

540 3082.62 Co I 95 c 3089 18 I 190 3095,23 11 II

140 3082.99 Th II 3089.31 w I
1 180 3095,39 1 a

I
1

320 3083.22 Ir I 35 3089.35 cu II
1

1

45 3095,59 ^e II
1

1

140 3083.30 Th 11 180 3089.10 Ti 11 120 3095,71 Dy II

95 3083.35 Cd 11 480 3089.58 Tb II 320 3095,75 u II

190 OIJOO .III I' II 270 ^089 60t.i\J\> 7 . \J\i Co I 180 3095,79 Re I

OUO.) . U i
Cf 11 100 3089.71 Mo I 110 3095 a? Zr I

'iClQ'i 7.1 re 1 120 "lOaQ 80 Ru I 120 3095,84 Er II

150 3083.71 Os I 110 3089.91 Re I 28 3095,86 Cr I

75 3083.81 Tb 11 280 3089.95 Gd 11 95 3095,88 Y II

180 3083.96 Rh I 230 3090.08 Os I 50 3096,26 Th II

140 3081,01 Gd 11 1,30 3090.09 Th H 100 3096,41 Re I

610 3081.02 Er II 60 3090.23 Ru I 100 3096,43 Th II

60



Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

vU avplpntrfhW dVClCIlglll

in A

Element
and

Spectrum

Intensity

and
Character

\A/ Q \! ^ \ ^ y\ (t t riW dVCiCllglll

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and
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170 3096.50 Ce II 1300 3101.88 Ni I 200 3108.31 Ho II

65 3096.50 Nb I 230 3101.91 Gd 11 130 3108.36 Gd II

Ru I 980zou 3101 0'^0 lu 1

.

yo Dy 1 in 3lOfi ^70 luo . 0 / Zr I

00 0 lU
IT
1

1

28 3102.07 Yh 95 3108.41 Th1 u II
11

ariQfi 7fi Hf T
1 inn h1 UU li ^109 ^n0 i UZ . OU OIll 60UU T ai^a IT

11

95 3096.86 Tb II 3000 3102.30 V n 150 3108.65 Ho II

60 3096.88 Ce II 580 3102.39 u II 700 3108.81 Re I

Sm II 9'3AzoU QIAO Tb 11 1 AAlUU 0 1 AO OA Ce II

1 9(1 OU 7U . 00 1

1

L)
TT11 ^QA Q 1 AO c: c0 lUz.or)

/" J

{j

^ 1 A0 lU Q 1 AO OQolUo.Vo Os T
1

140 hi ^OQfi onOU 7U . 7U ^1A9 ^A, L,e " 7 1 A
( lU Q 1 no 1

0

oiuy. iz nt TI
11

120 3096.96 Tm II 150 3102.61 I ji 65 3109.15 Tb II

40 3097.06 Mn I 200 3102.66 Th II 28 3109.34 Cr I

oo OU 7 i . uo Ce II 1 Q 1 no AO Er II
AOA 3 1 AA 0 03109.38 Os I

ZUV 3007 19OU7 f . 1 z n; T
1 i oU 01 no AO0 i uz.ov li ^no

}j

41U 3 1 AA 7A Dy II

180 3097. 19 t;
1

1

II
11 7^^ 0 1 AO 07

1 m 'I A A4U 0 1 AO 7Q rjrr 1

140 3097.27 Th II 85 3102.90 u II 65 3109.82 Tb II

50 3097.40 Tb II 480 3102.96 Tb II 200 c 3109.91 Ho II

1 901 zu Q007 A'^OU 7 1 . TrO Eu II 1 AA ^ 1 A'^ AA Re II 9QAzoU 3 1 1 A AOol lU.Uz Th II
1 9n
1 zu ^007 f\(\OUV i .OU Ku 1

9AzU ^ 1 AQ 11 rr II
OOAzzU 0 1 1 A OA31 10.20 Sm II

3007 770U7 / . / ( r r
T1
1 1

99AZZU 0 1 AQ 9 10 lUo.z4 Uy II QOAozU 3 1 1 A 00ol lO.zo Ce TT
11

320 3098.01 11 II 560 3103.25 Ta I 95 3110.52 u II

220 3098.20 Co I 140 3103.26 Re II 90 3110.55 Ru I

1 Aft 30QR AROUVo.'fo Nd II ^7A Q 1 AO QQ0 lUo.oo Ce II A A4U 0 1 1 A CQ01 lU.OO Pr II

SO qOQQ c:oOU 70. OU r r
TTU 1 9A

1 zU Q 1 r\'i 770 lUo. (

/

1

1

V II
E^AoU Q 1 1 A A7ol lU.O / 1 1

IT
11

74.0
1 TV 3008 AOOU 70. uv^ I m TTU Q 1 AO OA0 lUo.oU 1 1 II A A4U 0 1 1 A AQ01 lU.Oo Mn T

1

460 3098.64 Gd II 190 3103.83 Dy II 2600 3110.71 V II

190 3098.90 Gd II 85 3104.01 Ce 11 85 3110.75 Dy II

9 1 nZ lU Ni 1
/I AA Q 1 A/] 1 A0 1U4. 10 U II

A A •3 1 1 A O'lol lU.OZ Ta II

o i U hr
T 1

11 A A Q 1 f\A A 00 lU'l-.4z 1 a I
1 CA
1 oU 3 1 1 A 0 '3

ol lU.OO II

1 /in IN I)
II
11 7A 0 1 A/1 A A Lr II 9QZO 0 1 1 A QA

,51 lU.OO Cr T
1

280 3099.23 Zr II 180 3 104..59 La II 340 3110.86 Re I

830 3099.28 Ru I 140 3104.65 Re I 1,30 3110.87 Hf II
c c
J.) ^noQ ^9 Nd 11 00 U 0 1 U' 1 . y / Th I

1 CA
1 ou 3 1 1 A 00ol lU.OO Er II

i u QAQO AAoUVv.OU hr I I

1 1
0 1 AC A^0 lUo.Uo i h II

0 1 A
zl()

3 1 1 A 00ol 10. 00 Zr II

1 m I I
11

•} 1 A,1 AO
0 lU'l.Vo Os I

OCA 3 111 AA0 1 1 1 . Uv Os I

100 d 3099.71 Th 11 180 3104.99 Dy II 65 3111.12 W 1

3099.86 Th 11 230 3105.08 Ti II 300 3111.17 Ce II

^^f\ ADoU Q 9A00 OA Ke I
1
1 .oU

0 1 Ac: 1

A

0 lU.). U) U II 1 7A 3111 1

A

,3 1 1 1 . 1 y Gd I

^AOO 07 r e
1
1 1M 0 1 AC 1 0oUl.o. lo Ho II

1 AAlUU 3111 OA0 1 1 1 . ,34 Pr 1

1

11

1 1 0111/ IVI 0
1
1

A A40 STAC 00olOo..io Pr II
ACA
y,9U

3 111 13
.31 1 1 .'Jo Eu I

130 3100.01 I't 1 1,30 3105.43 Nd II 150 3111.45 Nb I

510 3100.29 Ir I 220 3105.47 Ni I 140 31 11. .56 Re I

zou Q ] AA '^A Ke 1 1 zu 9 1 AC AC
.) 1 U.9.0.1 i II 07A 3111 AOOil]. OZ i: II

^ 1 A J AM 1 ^ Ir I
9QA 3 1 AC 7 C Th I' 4.) 3111 Q

1

ol 1 1 .ol Y I

1 A/1 ^ A
.1 [[){). Ml Gd II 0.1

Q 1 AC 00 W I
A C00 3 111 0 Col 1 1 .0.) Ho II

260 3100.67 Fe I 360 3105.99 Os 55 3112.04 Y JI

700 3100.67 Re 1
^90ozu 3 1 OCi 1 ft0 1 UU . 10 Eu

T ^ 1 1 9 0001 I Z . U7 Th II

loU 9 1 A/\ A
1 1

1
1

0 1 Aii I 00IO6. lo Nd II
1 1AA 3 1 1 '1 10ol Iz. IZ Mo 1

9t)Zo *) 1 AA 1 1 Y h 1 zol) Q 1 A*; 9*3
0 1 UO.Z.I Ti 11

0/1 Az4U 3 119 9 COl lz.z,9 n II

OnA JZUU (1
Q 1 AA ""A6 1 (HI. i V Th 11

c -
.90

3 1 A^ "3 A0 lUo.ol Mo I
ACOo 3 119 /I 3Ol lz.4o Tb II

3 100.9 t Th 11
Sm 11 Ti I250 3106.52 50 3112.48

7.10 0 1 \H/ . O r Ru 1 AQO 3 1 Ofi '^fi0 1 UU, 00 Zr II OU 31 12. ,53 Tb II

1 lU 0 100.88 Mo I 30 0 1 A/1 AA3 106.69 Th II
1 AAlOU 3 113 170 1 1 ,5 . 1 / Gd II

1 OA
1 80 3100.9

1

\'
11 230 3 106.78 Er II 55 3 113 3 1

31 13.31 Tm II

0 101 .(),•> Ta 11 70
'3 1 AA 0 1lOo.ol Ti I olU d 3 113 A 10 1 lo.'1-o Er II

Th II

3 113 C ,10 I 1.3.0'i Er II
120 3101.18 Gd ][ 200 3107.03
40 d 3101.27 Pi II 75 3107.21 Ta 90 3113.57 V II

ooU 3101 .34 Mo 1 240 0 1 A*? 00
3 107.ZO W 7 c 0 110 AO01 lo.Oz Tb II

45 3101 .36 Yh II 55 3107.38 Os 1 AA100 Olio AA31 13.90 Ta 1

340 3101.1-0 Hf 11 200 3107,47 Ce II
'TAAAZOOO 3 11/1 Ayl31 14.04 Pd I

310 3101.53 Os 1 55 3107.76 Yb II 45 3114.05 Ce II

2600 3101.55 Ni 1 170 3107.90 Yb II 60 3114.05 Ir 1

50 3101.69 Th 11 65 3108.01 Nd II 50 3114.07 Th II

40 3101.72 Ta I 240 3108.02 W 270 3114.12 Ni I

55 3101.85 Tm 11 510 3108.30 Th II 30 3114.13 Pr II

61

659-795 O - 75 - 6 (Pt. 2)



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

50 3114.27 1 n
TT
11 75 3120.73 V II 150 3126.01 Tm II

311/1 OQ Y I oDVJ 31 on 7AolZU. 1^ Zr I Vo ol/0. 10 Tk TTlb U
65 3114.36 Hn 340 3120.76 Ir I 150 3126.17 U II

170 d 3114.54 u I 150 3120.87 u II 170 3126.20 Dy II

3114.59 u II 50 3120.88 Th I 260 3126.22 V II

90 3114.55 Ir I 40 3120.92 Ta I 45 3126.29 Hf II

1 OA 0 11/1 O 1 Os I
1 OA12U 0 1 O 1 AA31/1.09 11 II

1 7A 0 1 OA 7AOl/O. /U 1 T TTU 11

70 3114.91 nn T
1 380 3121.14 vV 11 85 3127.21 Th II

60 3115.05 Sm 11 150 3121.33 u II 95 3127.25 Gd I

80 3115.09 Er II 340 3121.36 Re I 60 3127.38 Er II

260 3115.18 Nd II 270 3121.42 Co I 220 3127.53 Ce II

OO Yb II yo 9 1 O 1 AOolzl.4o Tb II
0*7A270 0 1 0*7 CO31/7.53 Mk TTNb 11

130 3115.53 Hir
TT 95 3121.57 Co T

1 150 3127.76 Ta II

75 3115.86 Ta I 140 3121.58 Pr II 70 3128 39 Ir I

150 3115.93 U II 140 3121.76 Rh I 330 3128.41 Dv II

190 3116.15 Nd 11 200 3121.78 Ir I 130 3128.56 Gd II

zoU J 1 1 A OA Th II
1 CA Q 1 O 1 A/131/1. v4 Er II 120 3128.70 Cr II

75 3116.36 IM D I
1 230 3121.94 Tk

1 D
TT
11 90 3128.76 Hf I

120 3116.48 Os I 290 3122.00 Mo II 60 3128.77 Y II

100 3116.48 Th II 90 3122.38 Ir I 50 3128 88 Tb II

60 3116.63 Fe I 150 3122.53 Tm I 420 3128.94 Re I

C A5U ii it). 00 Tb II
OO28 31/2.60 Cr II 500 3129.18

'7 TT
Zr II

55 3116.70 I b
T 1
11 65 3122.65 M kINb

T
1 85 3129 20 Pr II

150 3116.95 Er II 770 3122.72 Er II 65 3129.21 Ho II

70 3116.95 Hf II 1600 3122.78 Au I 120 3129.23 Os I

75 3117.26 Tb II 75 3122.83 Tb II 60 3129.55 Ta I

150 il 17.44 Ta I
1 C A150 3122.90 V II 70 O 1 OA C O3129.58 TIf THI 1

50 31 17.50
IT
11 40 3122.96 Drr TI

11 35 3129.64 Nb II

55 31 17..S4 Mo I 510 3122.96 Th II 190 3129.73 U II

230 3117. .S7 W I 230 3123.05 Tb II 500 3129.76 Zr II

140 3117.67 Ti 11 160 3123.06 Nd II 80 3129.93 Y II

140 31 17. 6n Th II
1 AA190 0 1 O O A"?3123.07 Ti I 1 10

O 1 OA AC3129.95 1 a 1

200 31 17.72 C ™am I I

11 80 3123.09 Lr II
11 95 3129.96 Gd II

190 31 17.81 Yb II 70 3123. 16 Re I 50 3129.97 Th II

290 31 17.89 Tb II 40 3123.29 Tm II 530 3130.27 V II

95 3118.12 Os I 45 3123.57 Ce II 200 3130.33 Ce II

340 c 31)8.19 Re I
i: AOU 0 1 O 0 £A3 1/3.69 Gd II

A OAA4o0() 0 1 OA /I O3130.4/ D 11He tl

310 31 18.33 Os 1 240 3123.70 Kh 1 380 3130. ,58 Ta I

2000 31 18.38 V II 370 3123.99 Gd II 120 3130.73 Eu 11

3000 31 18.43 Lu 1 50 3124 02 Tb 11 95 3130.73 U II

760 3118. .SO Hi- II 60 3124.17 Ru I 70 3130.77 Ho 11

120 31 18.60 gh II 120 3124.25 Gd II 1500 3130.79 ML T 1Nb 11

240 31 18.65 Cr II 370 3 124.,39 Th II 35 31.30.79 Rh I

150 31 18.83 Er II 190 3124.43 I' II 240 3130.80 Ti II

120 31 19.01 Gd I 160 3124.54 Tb II 130 3130.81 Gd II

30 3119.03 Pr 11 190 3 124..58 Nd 11 240 3130.87 Ce II

80 3119.05 Er 11 200 3124.82 Ge I 300 c 3130.99 Ho II

150 31 19.24 r 11 75 3124.90 Tm II 3200 3131.07 Be II

45 31 19.2.'i Cr 1 680 3124.90 I^I II 80 3131.07 Er II

100 31 19.35 Th [] 470 3124.94 Cr II 1.50 3131.07 Th II

3125.02 Cr II
3131.11 Zr I530 3119.3,-) I II 140

510 31 19.53 Th II 380 3124.97 Ta I 480 3131.12 Os I

75 31 19.59 Ta I 150 3125. 18 Er II 7400 3131.26 Tm II

-in '{110 fit) A S 11 70 3125. 19 Zr II 1 10 3131.35 Tb II

290 31 19.62 Til1 1'
II
1 1 220 3125.21 Th1 11 II 320 3131 55 He I

40 3119.71 Cr I 1,500 3125.28 V 11 710 3131.81 Hf I

720 31 19.72 Ti 1 480 3125.51 Th II 320 3131.83 LI 1Hg I

O 1 1 7 . ou Ti 11 70 3125 52 Re I 190 3131.99 U II

1 1 1 Q 7^0 1l7.it/ Nd H 1 50 Er II 130 3132 03 Er II

O IV 10 01O 1 1 7 . 7 r Gd 11 110 Fe I 590 3132 06 Cr II

130 3119.98 Hf I 400 3125.66 Hg I 350 3132.07 Zr I

190 3120.18 Dv II 75 3125.73 Tm II 40 3132.16 Eu I

100 3120.18 Gd II 140 3125.74 Th II 290 3132.52 Er II

260 3120.18 W I 320 3125.92 Zr II 140 3132.59 Ce II

430 3120.37 Cr II 120 3125.96 Ru I 14000 3132.59 Mo I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
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Spectrum

Intensity

and
Character

Wavelength
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Intensity

and
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Wavelength
in A
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270 3132.64 Ta I 45 3138.30 Ce II 300 c 3144,36 Ho II

470 3132.77 Er II 160 3138.50 Er II 160 3144.51 Er II

90 3132.88 Ru I 120 3138.51 U II 100 3144.55 Nd II

75 3133.08 Nb T
1 50 Q 1 Q O HO6166. bi TU

1 0
TT
11 ZUU 0 1/1/1 ^^A r ^L.e

TT
11

100 3133.09 Gd II 690 0 1 Q O £.03138.00 Z,r
TT
11

1 AAlUU INd
TT
11

70 3133.09 Ir I 120 3138.71 Gd I 230 3144.90 Tm II

50 3133.17 Cd I 110 3138.72 Mo II 410 3144.96 U II

110 3133.23 Zr I 120 3138.83 U II
AOA930 0 1 AC AA3145.00 Gd II

3400 3133.32 Ir I 420 3139.31 Th II 80 3145.06 Y b
TT
11

160 3133.33 Ce II 320 3139.39 Pt I
TA70 Q 1 /I C A"?

ir
T
1

410 3133.33 V II 530 3139.60 l\ II 140 3145.22 Dy II

95 3133.42 u II 440 3139.64 Tb II 230 3145.22 Tb II

350 3133.48 Zr II 170 3139.65 Hf II 290 3145.28 Ce II

45 3133.50 Hf II 150 3139.74 V II 220 3145.32 Hf
TT
II

40 3133.55 Ta I 45 3139.75 Sc II 150 3145.34 V II

290 3133.60 Nd II 70 3139.79 Re I 390 3145.40 Nb II

85 3133.62 Th II 140 3139.80 Zr I 370 3145.52 Gd II

95 3133.63 U II 100 3139.87 Th II 28 3145.54 Yb II

460 3133.85 Gd II 270 3139.94 Co I 490 3145.56 U II

160 3133.88 W I 70 3139.94 Re I 50 3145.64 Th I

75 3133.89 Ta1 d It
I J 150 3139.97 SmO III

II
1 1 55 3145.72 Ni I

2300 3133.89 Tm II 190 3140.06 Tb II 55 3145.97 V II

150 3133.92 U II 100 3140.27 Th I 310 3146.04 Th II

260 3134.02 Re I 95 3140.31 Os I 70 3146.13 Ho II

2900 3134.11 Ni I 70 3140.41 Ir I 250 3146.16 Dy II

85 3134.18 Sm IJ 75 3140.50 Nb II 230 3146.16 Tm II

250 3134.26 Tb II 360 3140.64 Dy II 45 3146.23 Ce II

200 c 3134.39 Ho II 120 3140.76 Hf II 45 3146.23 V II

150 3134.42 Th II 2,30 3140.94 Yb II 190 3146.26 u II

850 3134.72 Hf II 90 3140.97 Ru I 290 3146.41 Ce II

220 3134.90 IN (1
II
1

1

410 3141.10 Fr II 50 3146.44 Pr 11

210 3134.93 V II 3141.15 Er II 1,50 3146.67 Tb 11

210 3135.03 Gd 11 500 3141.14 Dy II 1.50 3146.75 U 11

95 3135.17 Y II 2,50 3141.38 Re I 230 3146.88 Gd II

,25 3135.35 Pr II 1,30 3141.42 W I 310 3147.04 Th II

95 3135.35 1 [)
11
1

1

170 3141.46 KA 11
1 1 410 3147.06 Co I

830 3135.38 Dv II 140 3141.54 Ti I 270 3147.09 r I

40 3135.60 Mo I 95 3141.67 Ti I 310 3147.15 Tb II

80 3135.62 Er II 80 3141.73 Yb II 1,50 3147.19 Sm II

55 3135.89 .Mo 1 70 3141.81 Er II 140 3147.23 Cr II

180 3135.89 1 a
I
1 40 3141.84 on I

1 220 3147.35 Mo I

100 31.36.22 Th I 210 3141.85 Th 11 75 c 3147.37 Ta I

270 31.36.30 Sm 1! 150 3141.95 r II 120 3147.53 Dv II

95 3136.46 Mo I 140 3 142.,30 Dv II 140 3148.04 Ta I

150 31.36.51 \ II 100 3142.31 Ce II 240 3148.04 Ti II

90 3 1.36.,56 nu 1 150 3142.43 Tm
1 m 1

1 60 h 3148.18 ivi n I
1

140 31.36.68 Cr II 170 3142.44 Nd II 65 3148.21 Tb II

160 31.36.72 Ce II 200 3142.48 V II 220 3148.41 Hf 1

50 31.36.75 Mo 1 140 3142.65 Re I 85 3148.44 Cr I

50 31,36,76 Vb II 130 3142.76 La 11 100 3148.46 Ce II

40 3136.79 r r II 80 3142.80 Lr n 100 314fi.51 II
1

1

50 31,36.83 Th I 270 3142.81 Pd I 1,50 3 148.,56 V II

150 3136.89 I II 420 3142.84 Th II 65 3148,65 Cc II

190 31,36.93 Gd 1 95 3142.90 Gd II 310 3148.71 Tb II

180 31,36.96 Zr 1 60 3142.96 Ta II 180 3148.82 Zr I

75 3136.97 IN b
I
1 230 3143.13 n 150 c 3148.85 Hano II

1

1

95 3137.22 Tb II 95 3143.18 Dv II 75 3149.15 Tm II

100 3137.24 Nd II 85 3143.30 Sm II 680 3149.21 u II

190 3137. .30 Gd I 85 3143.38 Tb 11 100 3149.29 Nd II

350 3137.33 Co 1 80 3143.63 Er II 45 3149.43 Ce II

60 3137,44 Ta II 220 3143.76 Ti 11 100 3149.51 Nd II

130 3137.51 Hf 1 220 3143.83 Dv II 65 3149.85 W II

100 3137,60 Ce II 90 3144.26 Ru I 45 3149.88 Eu II

95 3137.71 Rh 1 2,50 3144.33 Er II 120 3149.94 Ho II

130 31,37,85 Er II 55 3144. ,34 Mo I 75 3150.06 Tm II
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Table 2. All observed lines in order of wavelength— ConUnued

Intensity

and
Character

W avelength

in A

Element
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Spectrum

Intensity

and
Character

Wavelength
in A

Element
and
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Intensity

and
Character

Wavelength
m A

Element
and

Spectrum

95 3150.36 U II 160 3155.69 Ce II 130 3162.42 Tb II

150 3150.46 Th II 130 3155.78 Rh I 75 3162.44 Tm II

130 3150.55 Er II lou 0 1 c ^ inolao. /y 11
1 AAAlUOO ol6z.3

/

Ti II

190 3150. d1 Ir
T
1

1 AAlUU o ioo.oo TU TTIn 11 7 1 A
/ lU olOz.Ol Hfni [I

11

60 3150.69 Uu T
1

OTA JlDO.OO T ' TTL 11
1 AAlUU Q 1 /;o fio INu II

11

40 3150.85 Ta I 190 31,56.07 U II 75 3162.72 Ta I

1900 3151.04 Tm II 200 3156.18 Ho II 670 3162.83 Dy II

150 h 3151.08 U II 3100 3156.25 Os I 110 3162.84 Th II

75 3151.13 Ce TT
11 100 3156.40 Th II 290 3162.93 1 D

TT
11

lU olbl. Id Ke T
1 55 3156.51 Mo I 140 3163. 13 1 a

T
1

40 3151.32 V 11 1200 3156. .52 Dv II 45 3163.39 Hf I

45 3151.36 Rh I 50 31.56.52 Ti) II 1200 3163.40 Nb II

OU 0151.54 Pr II 980 3156.53 Gd II 290 3163.42 W I

1 OA120 3151.63 nl
T
1 140 3156.56 Pt I 140 3163.73 Pr II

440 olol.o4 Ke T
1 450 3156.63 Hf I 95 3163.73 U II

100 3151.65 Th II 40 31.56.76 Ta II 100 3163.76 Cr I

140 3151.87 Nb 1 2.50 31.56.78 Os I 70 3163.80 Yb II
1 on120 Dy II 270 3156.97 Ho II 70 3163.82 Ta I

95 3152.07 Os I 150 3157.00 Zr 11 95 3163.85 Tb II

180 3152.10 Sm II 130 3157.24 Os I 95 3163.90 Mo I

65 3152.16 Nb II 1.500 3157..34 Tm II 100 d 3164.04 Dv 11

100 31.52.22 Dv II 120 3157.35 Ho I 3164.13 Dv 11

240 3152.25 Ti II 150 3157.45 L II 65 3164.06 Ho II

150 3152.31 11 50 3157.49 Tb II 75 3164.10 Tb IT
11

120 3152.37 Dy 11 65 3157.55 Dy 11 290 3164.15 Ce II

140 31.52.37 Er II 320 31.57.82 Zr I 540 3164.31 Zr 11

410 3152.52 .Sm II 190 3157.86 I II 130 3164.44 W I

45 3152.60 Rh 1 75 3157.96 Ta II 1 10 3164.48 Th 11

250 3152.67 Os 1 6000 3158. 16 Mo I 60 3164.52 Er II

95 3152.71 (,0 1 360 c 3158.31 Re I 220 3164.52 Re I

220 3152.82 Mo II 120 3158.40 Ho II 120 3161.53 Mo I

65 3152.95 1 50 3158.62 Th II 85 3161.61 Os 1

35 3152.96 Hf I 200 3158.63 Gd I 95 3164.77 Tb II

65 c 3153.0

1

Ha 11 85 3158.65 Pr II 75 3164.81 Pr II

530 3153. 12 r 11 75 31.58.66 Tb II 40 3164.83 V II

28 3153.18 Yb 11 350 31.58.78 Co I 75 3164.87 Tm II

60 31.53.23 Pr II 200 31.58.87 Ca II 50 3165.21 Yb 11

100 3153.31 D> 11 60 3158.89 Ru I 95 3165.28 r 11

290 3153.61 Os 1 40 3159.05 Ta 1 130 3165.38 I

330 3153.79 Re I 50 31.59.07 Th II 150 3165.45 Zr 11

130 31.53.82 H(i 190 31.59.15 Ir I 220 3 165..50 II

50 31.53.82 Pr I] 95 31.59.18 ^'
I 55 3165.62 Th II

120 3153.82 Ru T
1 95 3159.22 Tb II 120 3165.69 Ho II

90 3153.88 Yb II 95 3159.39 Tb II 90 3165.73 Hf 1

240 3154.20 Ti II 200 c 3159.67 Ho II 190 3165.74 Tb 11

410 3154.29 Er II 270 3 159.82 Hf I 1 10 3165.82 Th II

310 3154.30 Th II 150 3159.82 I II 880 0 1/;' A"
.5 1 6.T . V 1 Zr II

130 3154.51 (> II 290 3159.92 Ru I 140 3166.10 Th 11

70 31.->4.55 Ir I 190 3160.35 Er II 140 3166.24 Ce II

410 d 3154.68 Co 1 65 3160.47 Ho II 1.50 3166.26 Zr II

3154.79 Co I

Dv II Os 1120 3 160..50 310 3166.51

65 31.54.69 Th II 140 3160.69 Gd II 100 3166.61 Ce II

190 31.54.71 Ir 1 190 3160.77 V II 580 c 3166.62 Ho II

310 31.54.77 Th II 110 3161.03 Dy II 190 3167.10 Er II

65 3155.09 \^ I 90 h 3161.04 Mn 1 220 3167.10 U II

65 3155.10 Til n1

1

500 3161.20 Ti II 50 3167.16 Re I

100 3155.15 Cr 1 60 3161.36 Er 11 80 3167.20 Gd I

50 3155.18 Yb II 980 3161.37 Gd II 45 3167.23 Ce II

40 3155.25 Ta II 120 3161.44 Os I 45 3167.32 Ce II

95 3155.26 r II 70 3161.69 Th II 120 3167.40 Dy II

150 3155.41 r II 120 3161.73 Os I 380 3 167.,52 Tb II

120 3155.62 Tb II 780 3161.77 Ti 11 75 3167.53 Ta I

55 3155.64 Mo II 85 3162.15 Sm 11 85 3167.56 Th II

240 3155.67 Ti II 28 3162.29 Yb 1 65 3167.58 W I

290 3155.67 Zr II 150 3162..30 Sm II 80 h 3167.76 Dv II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

3.VGlength

in A

Element
and

Spectrum

Intensity

and
Character

vJ Jlvplpncrth

in A

Element
and

Spectrum

Intensity

and
Character

\X/ p V f» 1 n ct hVY d V ^IC^ 1 1 g 1 1

1

in A

Element
and

Spectrum

160 3167.89 Ho II 85 3173.61 Eu II 390 3180.29 Nb II

55 3168.14 V 11 95 3173.71 U II 170 3180.35 Ir I

fin 3168 15 Dy II 190 3173.76 1 b
T T
11 380 3180.54 1 b 11

1401 3168 18 Ir I 810 3173.78 Ho II 150 3180.56 Tm I

3168 18 Ta II 180 3173.93 Os II 240 3180.70 Cr II

190 3168.19 Tm II 110 3174.20 Th II 65 3180.74 W I

270 3168.24 Pr II 220 3174.61 Re I 45 3180.82 Ce II

1 90 O iUO . zo Os 1 00\7 74 66O I f 4-. UU Tb II 120 3180 92 Yb II

O 1 uo. oz Th 11 1
5 1 7il 7001 IT". / 0 rvc 11 600UUU 3180 9S Ta I

3168 ^7 Re I
ai 74, ad.oil If.OI- no 111

1

220 3181.01 Hf I

450 3168.39 Hf I 130 3174.88 Dy II 120 3181.15 Hf I

200 3168.52 Ru I 5500 3175.05 Sn I 110 3181.19 Th II

3168 S9 Ti II 100 ^17=^ 14 Te I ^0OU ^181 990 1 0 1 . zz Tb II

iO ^168 '^Q Tb II 1 1^0i OU 0 i 1 0 . 00 TI
1

1

QO7U ^181 980 1 0 1 . zo v> a IT11

75 3168 82 Tm II 70 3175.45 r e T
1

6"^UO ^181 400101. ^u IN U IT11

490 3168.88 Ir I 75 3175.45 Tb II 30 3181.43 Cr II

100 3168.95 Dy I 160 3175.52 Er II 810 c 3181.50 Ho II

1 90 3169 06 Yb II 420 ^1 7t 1'\ Th II '^0 ^181 ^40 i 0 i . 04- Nd II

Z.7U O 1 U7 . 1

o

C p 11c 11 1 ^01 OU 3 1 7q 70ox to. to IND TT
11 1 00 a 181 =^80 10 i .00 Lx IT11

O 1 O 7 . oo Til 11111 11 01 i 0 . 00 NilIN D TT
1

1

1 AO ai 81 ^10 10 1 .0

1

II
11

25 3169.36 Pr 11 100 3175.99 Nd II 55 3181.67 Th I

80 3169.47 Gd 11 340 3176.21 U II 110 3181.69 Ta I

•J 1 AO OA Th 111 U 11 900zuu ^1 76 9Q01 1 U. Z 7 Ta I 160lUU ^181 740101. 1 4 Er II

JIAQ QQ Sm 11O III 11 00 •^176 ^0oil U. OU Til1 n IT
11 00 ^181 740 1 0 i . I r IN 1 T1

^IfiQ QQ rtv 11L/ > 11 ^90ozu ^1 76 60oil u. uu vV
T
1 IQO1 7U 3181.82 VV T1

85 3170.21 Sm II 130 3176.80 Ce II 230 3181.88 Os I

95 3170.21 W 1 450 3176.86 Hf II 870 3181.92 Er II

vynozu ) 1 70 9Q Ta 1la 1 970 fZ iU c
3 1 7^, Q701 1 U . 7 1 Ho II 1 sO1 OU ^181 Q90 1 0 1 . 7Z Zr II

^l 7(10 1 i V/ . O.J VI < , 1 OU 3 177 O'^01 1 1 . UO 1\U
TI
1

1

80OU 1 8 1 Q40 1 0 i . 7 i Dv IT1

1

O 1 l\l . t-t Th 11111 11 '+0 ^1 77 Idoil 1.14-
II
1

1

00 31 QO 400 1 oz . ^ru Til
1 n IT11

180 3170.75 Dv 11 55 3177.20 Th II 85 3 182. 14 Pr II

150 3170.86 r 11 130 3177.27 Co 1 75 3182.55 L II

80ou 1 70 Q7 rti 11VJ\ 11
Q 1 77 00

I II 1 70i 1 u ^189 t70 1 oz . ) 1 Os I

QO 1]7 ] 00 (A 1111 1 ^0
1 .>u

0
1 77 1

A

1 m T

I

1

1

I 1 0I I u ^189 t70 1 0z . ) 1
Ta
1 a I

1

Q ^ '1171 1 Q Tl. 11
1 I) 11

'^70 ^1770 1 i / . Do Ir
T
1 I 1 0I I u 3 IQO A40 1 OZ . U r 1 n TT11

21 3171.23 Pr n 440 3177.71 Re I 70 3182.66 Re I

55 3171.28 Th I 400 3177.89 Dy II 75 3182.83 r II

OA no
. > 1 / 1 . .10 I 1. 1LU I

Q^ 1

1

77 00.311/ . VU Mo I ooU Q1Q9 OA
.3 1 OZ. . oU Zr II

1 dU 0 171 !

"

L 1

1

1 0A Q I 7Q01/ o.UO n -U> T
1

AOO 0 1 OZ . 0 i
Ror\e I

1

S5 M (> 1
1 OA 0170 AQ

.3 J ioA)y 7,
/,r I 1

70
.3 / U 0 1 QO AO0 1 0.3. U.3 .VI

0

T
1

65 3171.^7 Dv 11 180 3178.12 Sm II 65 3183.19 Dv II

80 3171.52 Er II 140 3178.16 Ta I 95 3183.28 Tb II

900 *i 1 7 I A 1oil 1.01 y.v 11 ^ 1 7fi 9701 1 0 . z 1 Ta 1
^900 3183 41 V I

1
J OU oil i . no 1 .1 1 ITi.a 111 3178.20 1 m 1

1

4101 1 u ^ 1 R'^ 19.3 1 0.3 . iz IT ^
t>r

T T
11

"3 on J

I

) 1 - 1 O
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1
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2300 3172.83 Tm 11 80 3179.61 Er II 75 3184.21 Ce II

75 3172.87 Ta I 35 3179.61 Hf I 75 3184.22 Nb II

890 3172.94 HI 1
"'A 0 I 700 ! 1 y. /

0
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75 3173.20 Nb 11 50 3179.84 Tb II 240 3184.55 Ta I

120 3173.20 Os I 110 3180.12 Os 1 120 3184.57 Mo I

55 3173.43 Th 1 1 100 3180.20 Th 11 1 100 3 181.. 76 Re I

380 3173.58 Tm II 220 3180.20 r 11 200 318.1.79 Dv II

270 3173.59 Ta 1 140 3180.23 Fe I 60 318^1.90 Fe I
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310 3184.95 Th II 200 3190.34 Ce II 120 3195.97 Os I

370
0 1 OC 1 A3185. 10 Mo I 750 0 1 C\C\ c o3190.68 V II 200 d 3195.99 Pr II

120 3185.14 U IT11 150 3190.70 T Iu TT
11 3196.09 Pr II

250 3185.25 Er II 50 3190.72 Tb II 140 c 3196.07 Ho II

230 3185.33 Os I 260 3190.78 Re I 360 3196.18 Sm II

3800 3185.40 V I 1000 3190.87 Ti II 65 3196.52 Ho II

150 3185.47 Tm II 75 3190.89 U II 130 3196.54 Tm II

40 Eu I 160 Ho II 180 3196.59 Ru I

1100 318S S7 I 110 3191.09 1 11
TI11 120 3196.74 u II

80 3185 59 Rh I 300 3191. 10 IT
1

1

240 3196.93 Fe1 C T
1

180 3185.71 Mo I 120 3191.16 Ta I 200 3196.93 Hf I

270 3185.71 U II 470 3191.19 Rh I 75 3197.04 Zr I

85 3186 02 Sm II 540 ^IQl 91 Zr I 990ZZVJ Q1Q7 08O 1 7 ( .VO Cr II

180 ^186 04 Ru I OJ ^IQl 99 Th1 II
II11 1 '^O1 Ov 1107 11017 1.11 Ni

J 1

1

I
1

240 3186.13 Ce 70 3191.31 Y 1 190 ^107 1 ^O 1 7 1 . 1 O Rhi\n I
I

95 3186.23 Tb II 110 3191.42 Pr II 50 3197.52 Ti II

120 3186.29 Re I 150 3191.43 Nb II 390 c 3197.83 Ho II

200 3186.37 Ho I 95 3191.52 Mo I 530 ^108 01O 1 70. U

1

V I

330 ^186 '^8 V
IT
1

1

^IQl '^1 w I
1 'iO 1108 09017O.UZ 1 tl

TT
11

2400 ^186 4S 1 1 1 70 O 1 7 1 .uu r e I
1 9dZH" 1 1 08 110i70. 1

1

Cr T
1

75 3186.54 Nb I 65 3191.74 Pr II 1400 3198.12 Lu II

310 3186.98 Os I 75 3191.76 U II 110 3198.23 Th II

55 ^187 no Th 11 9fin ^IQl 80 Lu II 1 101 lU 1108 daO 1 70.40 Th II

310 3187.01 C III
11
1

1

210 3191.90 7.
Ltl

II
1

1

220 ^108 ^^8O 1 70 . OO RoAC I
1

430 3187.22 Sm II
1

1

3100 3191.99 Ti1 1
I
1 70 ^108 fiS I D II

11

480 3187.26 Tb 11 75 3192.25 Ta I 200 3198.67 Ta I

55 3187.34 Os I 260 3192.36 Re I 110 3198.69 Th II
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1
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1
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T
1

120 d 3187.59 Mo 11 70 3192.80 Fe I 85 3198.97 Th II

3187.68 Mo I 95 3192.80 Mo I 110 3199.04 Pr II
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1
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1
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1
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65 3188.66 Dv 11 80 3194.10 Cu I l.SO 3200.48 Fe I

OD o 1 OO. /

Z

Sm II ^0 3
1 04 18 Tb II d^ A 1900 ^9OZUU. .JZ Ce II

O 1 OO . i o 11 670o / u Q 1 0/1 10.J 1 7'r . 1 7 rlt
TT
11 U.J 1900 ^1.JZ IJV . . JO In d

T
1
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1

11
'\ 1

0

•iWi J 1 Od 9 ?O 1 74". Z.J Us T
1

^10O 1 \/ 1900 ^8.JZ\/\/. iJO
F^Lr IT

11

50 3188.83 Tb II 200 3194.50 Re 1 50 3200.62 Nd 11

150 3189.02 r II 190 3194.69 Tb II 120 3200.71 Pt I

O 1 QQ (\~ Rh 1
7 1 n Ce II CiiAix). { Z Re I

AC Q 1 on •) 1 TV' T 1

11
oiQ^ Q7 Mo 1

1 1 b
TT
11

7C(0 'X 1 QQ ORO 1 oV. Zo Nb II 1 nnn
1 uuu 0 1 OA QQJ 7o Nb 1 T

11 Mo T
1

75 3189.42 r II 70 3195.09 Ho II 110 3201.00 Ho I

310 3189.46 Os I 230 3195.33 Tm II 240 3201.16 Yb II

1 1{\ Q 1 QQ A'> Hf I
ion o IV.)..>o Os I

QOAl qnOZv I . .JV Mo II

1 AA100
"3 1 OA A 1 Ce II

c cDo Q 1 QC C

7

Ni I
oon Q9ni 71OZU 1 . /

1

Ce II
> 1 OA A" Tb 11 ooU % 1 Qt; AHO IVO.OU Tb II OZU 1 . / o Ho II

240 3189.98 Ru 1 60 3195.61 Hf II 150 3201.80 Sm II

270 d 3190.07 Th II 2300 3195.62 Y II 40 3201.98 Ta I

3190.16 Th 11 55 3195.69 Th I 55 3202.14 Ni I

150 3190.17 Re I 45 3195.94 Ce II 750 3202.38 V I

220 3190.28 Gd I 290 3195.96 Mo I 780 3202.54 Ti II
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95 3202.70 Tb II 50 3210,01 Tb II 470 3215.19 Dy II

65 3202.95 Tb II 150 3210,22 Tb II 50 3215.26 Gd I

55 3203.23 Th II 75 0 O 1 A OA3210,29 INb 1
O'?A270 0 o 1 c o/:3215.26 Sm II

2200 YI IT11
1 in
1 1\3

QO 1 A 0 1
1 n 11

1 /I A14U QOl c: 0^;
6Z.Vi3.ob Hano TT

120
0 OAO 0 C3203.35 IN D TI

11
OTA „
z /u C

0 0 1 A A ^ no 11
1 AAA Ww T1

110 3203.41 Gd I 320 3210.56 Tm II 390 3215.60 Nb II

50 3203.44 Ti II 420 3210.57 Eu I 55 3215.78 Th II

120 3203.45 Er II 320 3210.82 Tm II 35 3215.81 La I

150 3203.47 11 70 3210.83 Fe I 70 3215.94 ir«r e T
1

40 3203.62 1 n
TT
11 100 3210.95 Ce II 75 3216.11 1 m TT

11

45 3203.67 Hf II 240 3210.97 Mo I 60 3216.52 Ru I

240 3203.83 Ti I 180 3210.98 Hf I 830 3216.63 Dy II

55 3203.88 Th II 85 3211.00 Nd II 3900 3216.69 Y II

80 3203.95 tr TT
11 55 3211.20 Th I 530 3216.85

com TT
II

320 3204.04 r t
T
1 600 3211.73 Sm II 150 3216.93 Ta T

1

1100 c 3204.25 Re I 140 3211.75 Re I 65 3216.95 Mn I

160 3204.28 Ho II 75 3211.77 U II 1100 3217.06 Ti II

25 3204.35 Zr II 120 321 1.85 Ho II 210 3217.11 V II

30 3204.81 Pr
T T

11 150 3211.99 Fe I 100 3217.12 Nd II

50 3204.87 1 1 I 320 3212.01 Tm II 80 3217.18 Yb II

150 3204.90 S m II 540 3212.01 Zr I 90 3217.29 Nb I

95 3204.90 Zr I 130 3212.04 Dy II 180 3217.30 Hf II

75 3205.00 Ta 610 3212.12 Ir I 80 3217.38 Dy II

230 3205. 15 Lr 11 410 3212.43 V I 50 3217.38 Fe I

330 3205.22 Mo 1
1 80 3212.44 Dy II 140 3217.40 Cr II

55 3205,29 Th 11 45 3212.58 Zr I 170 3217.46 Th II

no 3205.40 Fe I 120 3212.59 Mo I 55 3217.73 Th II

70 3205.42 Re I 80 3212.68 Dy II 180 3217.83 Ni I

130 3205.46 Dy II 1000 3212.81 Eu I 65 3217.86 Nb I

120 3205.54 Mo 1 75 3212.85 Zr II 110 3217.94 Ti I

450 3205.58 V I 220 3212.88 Mn I 260 3218.27 Ti II

880 3205.88 Mo I 120 3212.94 Re I 50 3218.32 Yb II

100 3205.96 Ce II 60 3212.97 Ru I 220 3218.34 U II

340 3206.05 r II 75 3213.09 V II 200 3218.38 Ce II

310 3206.1 1 Hf I 1 10 3213.14 Ti II 70 3218.46 Ir I

100 3206.17 Ho 1 80 3213.28 Ho II 600 3218.61 Sm II

150 3206.23 I II 150 3213.31 Os II 40 3218.87 V I

300 3206,34 Nb II 65 3213.32 Mo I 1100 3218.93 Tb II

150 3206.39 Ta I 70 3213.49 Re I 710 3218.94 Ce II

240 3206,40 Dy II 70 3213.55 Ir I 95 3219.15 Co I

70 3206,1-7 Gd II 170 3213.57 Th II 150 3219.17 i; II

80 3206,64 Dv II 50 3213.58 Pr 11 110 3219.21 Ti I

200 3206,86 Ho II 90 3213.72 Hf I 1.50 3219.43 Sm 11

55 3206,93 Th II 420 3213.75 Eu I 190 3219.48 Pr II

75 3207,09 Tb II 200 3213.91 Ta II 370 3219.51 Ir I

220 3207,12 Dv 111

1

300 3214.04 Fe I 120 3219. .58 Fe I

360 3207,18 Sm II 180 ,3214.06 Ni I 70 3219.81 Fe I

520 3207,25 W I 55 3214.08 Th I 1200 3219.98 Tb II

450 3207,41 V 1 120 3214.11 Re I 95 3220.17 Tb II

130 3207,53 Tb II 150 3214.12 Sm II 170 3220.35 Th II

55 3207,78 Th1 II II 760 3214.19 Zr II 160 3220.46 Dv II

45 3207,85 Ta 1 260 3214.24 Ti I 30 3220.57 Pb I

100 3207,89 Pr II 70 3214.32 Rh 1 180 3220.61 Hf II

95 3207,96 Tb II 55 3214.38 Th 1 870 3220.73 Er II

55 3208,03 Th II 60 3214.40 Fe 1 5100 3220.78 Ir I

80 3208,05 FrVj 1 1

1

35 3214.42 Pr II 65 3220.86 Mo I1

180 3208,17 .Sni II 270 3214.44 Er II 100 3220.87 Ce II

25 3208,23 Cu 1 120 3214.44 Mo I 880 .3221.17 Ce II

140 3208,28 \l I 190 3214.63 Dy II 140 3221.21 W I

75 3208,35 V II 130 3214.63 Tm 11 100 3221.27 Ni I

30 3208,59 Cr II 75 3214.70 U I 100 3221.28 Ir I

3000 3208,83 Mo 1 190 3214.75 Ti II .560 3221.29 Th II

290 3208,85 Dv II 75 32)4.75 V II 75 3221.,32 Ta I

170 3209,18 Cr II 95 3215.01 Tb 11 110 3221.38 Ti I

65 3209,54 Tb II 560 3215.07 Mo 1 200 c 3221.42 Ho II
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240 3221.49 Dy II 170 3228.97 Dy II 80 3233.87 Ho II

170 3221.64 Dy II 560 3229.01 Th II 70 3233.97 Fe I

1 '>n ^991 f,'^ Ni I inn1 uu 3990 19 Ce II 9azo ozo^. uu Cr II

oo\j ^991 74 Ma I 1 "in 3999 190ZZ7. 1 y Th1 LI
TT
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I

140 3221.91 w I1 7Rn 399Q 190ZZ7. 1 y Ti1 1
TT
1

1

710 Cf II
11

340 3222.07 Fe I 30 3229.20 Cr I 100 3234.27 Pr II

50 3222.37 Tb II 230 3229.24 Ta I 95 3234.50 Tb II

3009 dl Ce II 'XC\(\ Qoon 90ozzy.z<5 Ir I OOUU 09Q/I CO
Ti II

1 in L.I
TT
11 9/1 nZ4U Q99nOZZV.OO L-e
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11
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1
0990 OfL Uy II

11 9onzVU o/o4.00 IN I
T
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r r
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1

a99'3 90 uy TT
1

1

1 0C\(\IZUU ozzy. / 0 Tl
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A C45 300c A

1

3235.01 Le IT
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II
11 OUU ozzv. /V IViO T

1
A Q45 3 03 C 13ozo5. lo

rLu I
1

75 3223.32 Nb II 85 3229.88 Ta II 75 3235.23 u II

45 3223.37 Ce II 80 3229.93 Er II 190 OAJO .00 Mo I
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oc;z5 303C A 3oZo5.4o Pr II
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1 ZoU Q90A AQ

1 b
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11
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0990 -74 C A TT

11 00 090A r\4 TIHo f 1
11

T C/5 303 C ZT Ce TT
11

^99^ 7R T
1

130 3230.06 Hf I 110 3235.78 Tb II

300 3223.83 Ta I 45 3230.08 Ce II 480 3235.84 Th II

^991 9,1 Ti 11 oO Q90A 90 Pr 11
A AA 303C OA Dy II

9iin oZZ f. ZO 1
L
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11 oU 09QA 90 rt

T
1
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1
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1

1
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i zu Q9OA Cf.0ZoU. 00 5m IT

11 99AZZU 303A 1 0ozoo. Iz 1

1

TI
11

210 3225.02 Ni I 2300 3230.58 Er II 95 3236.20 Tb II

240 3225.08 Dv II 300 32.30.72 Mn I 400 3236.40 Nb II

9Qnzou ozzo. 1-

1

Th II lUU oZo\). /O Ir I
A A Q 0 9 A Af\OZOO.40 Ta I

1 ift 9 9 ^ \f 11 1 90IZU oZoU.oo 1 a i
r 9r\AOzUU OO^A C7OZOO.O /
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T T
II

Ann ozzo. to IN b
TT
11 1 1 A

1 lU QOQA 07OZOU.O i 1 n
IT
11 1 1 A

1 lU 090A COoZ00. Oo Zr
TI
11

55 3225.66 Th 11 70 3230.97 Fe I 720 3236.64 Sm II

330 3225.67 Ce 11 250 3231.06 Tb II 290 3236.69 Dy II
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3nn 3 03Z 1

A
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II
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1
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1 h

1

1

11 V.T
Q 0 "3 1 ,1 A
OZ.5 1 .'Id Tb II

1 OAA 3 0 3 Z 01 Tm 11
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00 0 9 9A ]

9

ozZo. I

Z
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II
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II

11
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II
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160 3226.32 G(l 11 60 3232.00 Ir I 80 3237.66 Rh I

110 3226.37 Ru 1 85 3232.00 Tb 11 65 3237.73 Cr I
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1 'l-U Dy 11 z.^u

0909 A -3OZOZ.U.I Er 11 lr)\)
0907 07oZo / .0

/

V 11
reDo Th 11

0909oZoZ.Uo Os 1
1 ^Alou Q9Q'7 OAozo ( .oy Sm 11

.izzn.n 1 Tm 11
1 t A
1 H) oz.^z. Iz 1 h

f
1

A A Q 0 0 "7 A 1OZO / .y 1 Nd T I
11

270 3226.81 Sm 11 680 3232.16 I II 330 3237.98 Er II

710 3227.1 1 Ce 11 240 3232.28 Ti 11 110 3237.98 Mo I

210 3227. 16 Er 11 40 0000 OA Th 1
CAA590 3030 TO

.^z.-io. J z Th 11

1 OA "3 0 0 "7 -JO
.5ZZ / ..Hz Ta 1 1 yu 3000 1

A

W I (5 3 0 3 Q ;1 Z.iZoo.4o U 11

150 Rr 1
1 A/IA 3 0 3 0 " 0OZ,iZ..1Z Sb" 1

00AZZO 3030 C 3 Ru I

50 3227.48 Tb n 170 3232.63 Li I 90 .3238.62 Gd II

190 3227.75 Fe 11 140 3232.64 Dy 11 290 3238.63 Os I

oZZ / .oU Fe 1
3030 z ^ W I

A A40 3030 OZ Pr 11

1 Hi
'3 0 -3

"*

Th 11 50 3232.73 Tb 11
r r
55 3030 A3 Th 1

1 AA100 0 0 0 "* 003zz / .88 Ru I
00A 3030 TO

jz.-iz. la Gd I
A 1 AA41U0 303A f\Aoz.iy.04 Ti 11

50 3228.04 .\(1 II 130 3232.87 Co I 45 3239.20 Yb II

1000 3228.09 Mn 1 1100 3232.96 Ni I 100 3239.29 Th 11

880 3228.22 Mo 1 1 100 3233. 14 Mo I
3AAoOU Q 0 0 A A AoZov . 44 Fe I

180 3228.50 Sm 11 55
o ill 0 t r\
3233. 19 V 1 130 0 0 0 A A Aozo9.44 Hf I

220 3228.53 Ru 1 320 3233.34 Ho II 35 0 0 0 A CO3239.58 Yb I

530 3228.60 Ti 11 1,50 3233.34 r II 210 d 32,39.60 Tb 11

70 3228.73 Re 1 20 32.33.42 Pt I 720 3239.66 Sm II

270 3228.78 Sm 11 140 3233.44 Ce 11 220 32,39.66 Ti 11

200 3228.81 Zr 11 430 3233.68 Sm II 70 3239.99 Ta 1

75 3228.90 Tm 11 75 32.33.74 Tm 1 250 3240.00 Tb 11
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Table 2. All observed lines in order of wavelength — Continued
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1600 3240.23 Tm II 320 3246.96 Tm I 140 3252.48 Ce II

75 3240.35 U II 260 3247.18 Co I 140 3252.72 Th II

65 3240.42 Ho II 50 0 O /f T 1 O324/. lo Tb' II
1 OAA JZOZ.yi Ti

140 3240.48 Lr
TT
11

OA 0Z4/.ZZ
TTno TT

11 O/OZ. Vo Mn
{

1 10 3240.48 1 h
1 T
11 45 3247.3/ hu TT

11
A om

190 3240.49 Mo I 420 3247.46 Tm II 65 3253.54 Tb II

55 3240.64 Th I 200 3247.47 Nb II 890 3253.70 Hf II

190 3240.65 Tb II 75 3247.49 U II 150 3253.75 U n
65 3240.71 Mo II 50000 3247.54 Cu I 80 3253.91 Dy 11

140 3240.86 Dy II 100 3247.55 Eu I 270 3253.94 Sm II

120 3240.94 Ta H 110 3247.59 Th II 140 3254.01 Ce It

190 3241.04 Os I 360 3247.66 Hf I 65 3254.04 Mn I

760 3241 .05 Zr II 120 3248.00 Os I 320 3254.07 Nb II

240 3241.11 Th II 95 3248.07 U II 100 3254.08 Nd H
530 3241.16 Sm II 200 3248.36 Dy II 380 3254.21 Co I

120 3241.24 Ru I 100 3248.46 Ni I 1200 3254.25 Ti
TT

95 3241.40 Eu I 110 3248.49 Th II 200 3254.28 Zr I

80 3241.47 Re I 650 3248.52 Mn I 4800 3254.31 Lu II

470 3241.52 Ir I 40 3248.52 Ta I 210 3254.36 W I

2300 3241.54 Tm II 80 3248.55 Re I 850 3254.38 Sm II

180 3241.59 Sm II 1200 3248.60 Ti II 80 3254.40 Ir y

2600 3241.99 Ti 11 120 3248.94 Nb II 80 3254.48 Dy II

220 3241.99 L' 11 95 3249.14 U II 80 3254.54 Ru I

140 3242.03 W I 100 3249.19 Ce II 60 3254.71 Ru I

180 3242.04 Sm II 330 3249.34 Er II 140 3254.77 V II

200 3242.05 Ta I 260 3249.35 La II 140 3254.81 Th J,

6200 3242.28 Y II 45 3249.43 Ce II 220 3254.84 U II

11000 3242.70 Pd I 160 3249.52 Nb I 70 3254.86 Hf I

200 3242.83 Ta I 220 3249.53 Hf I 190 3254.91 Os I

80 3243.00 Ho II 55 3249.57 V I 65 3255.22 Tb II

600 3243.06 Ni I 65 3249.61 Tb II 270 3255.28 Hf JT

75 3243.20 Tb II 240 3249.75 Sm II 140 3255.51 Th II

180 3243.25 Er II 75 3249.83 Tm II 110 3255.63 Sm 11

130 3243.35 Hf I 100 3249.86 Th I 40 3255.65 V I

390 3243.37 Ce II 65 3249.92 Mo I 1500 3255.69 Sc I

90 3243.47 Er II 100 3250.19 CA TI
1

1

160 3255.92 PtI I

120 3243.50 Ru I 150 3250.28 V II 1.3000 3256.09 In I

100 h 3243.72 Dv II 20 3250.36 Pt I 310 3256.14 Mn I

3243.78 Dv 11 40 32.50.36 Ta I 950 3256.21 Mo I

330 3243.78 Mn I 720 32.50.37 Sm II 290 3256.26 Dy II

220 3243.84 1 320 3250.39 z.r
I
1 910 3256.27 I n 11

1 1

440 3244.17 V II 3250.46 Zr 11 80 32.56.28 Ho II

220 3244.19 Fc I 120 3250.74 Ni I 90 3256.35 Er II

1 10 3244.45 Th I 50 3250.75 Tb II 50 3256.91 Nd II

50 3244.47 Mo I 55 32,50.78 V II 190 3256.92 Os I

50 3244.60 1 D 1 I
1 I 50 3250.95 I I)

1

1

1

1

180 3257.16 1 n II
1 1

150 3244.69 Sm II 90 32.50.99 Dv II 75 3257.26 LI II

150 3244.79 r II 100 3251.14 Mn I 80 3257.37 Dv 11

490 3245.12 Dy 11 150 3251.25 Tb II 180 .3257.37 Th I

510 3245. 13 La 11 1200 3251.27 Dy II 200 c 3257.45 Ho 11

100 3245.17 e n 990 3251.32 oC 11
1

1

130 3257.82 v..r J

95 3245.17 Tb I! 75 3251.33 Tm II 1900 3258.05 Tm II

50 3245.42 Tb II 75 3251.62 Nb 1 85 3258.25 Sm II

100 3245.48 Pr II 160 3251.63 Tm 11 220 32.58.41 Mn I

120 3245.54 Cr 1 2700 3251.64 Pd 1 120 c 3258.45 Ho II

280 3245.76 'PI.
1 h

1

1

1

1

130 3251.84 T
1 90 3258.48 cr II

t 1

85 3245.80 Sm I 40 3251.87 V II 3000 3258.56 In

130 3245.86 Tm II 170 3251.90 Dv II 3500 3258.78 Pd
65 3245.92 Mo 1 950 3251.91 Ti 11 600 3258.85 Re
45 3246.03 Eu I 280 3251.92 Th 1 100 3258.87 Ce II

35 3246.06 Yb II 40 3251.98 Pt 1 560 32.59.05 Er 11

220 3246. 1

1

V II 200 3252.19 Dv II 32,59.11 Er II

220 3246.39 V II 150 3252.26 Re 1 110 3259.06 Th
200 3246.67 Ce II 140 3252.29 W 1 110 32.59.16 Mo
40 3246.78 Nb I 480 3252.32 Tb II 220 32,59.24 Nd 11
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110 3259.25 Gd II 180 3264.71 Mn I 800 3270.90 Mo I

95 3259.38 Tb II 2700 3264.78 Er II 150 3271.00 Fe I

140
0 O C A AO3259.43 W I

A A c>Z04.ol Zr II
1 AAlUu

00*7 1 1 O3271.12 Ni I

600 0 O C A C C Ue 1
OOA QO/;/1 AAozo4.yu 1 D TI

11 oz / 1. Iz V
TT
IX

1 1 A
1 10 3259.62 1 n

T|
11

/I OA430 0O/Cy1 A/132o4.94 5m TT
11

1 CAloU oz / 1. 13 Lx TT
11

210 3259.66 W I 220 3265.12 Nd II 100 3271.15 Ce II

95 3259.98 Cr I 130 3265.14 Mo 75 3271.45 U II

170 3260.02 Dy II 90 3265.29 Hf I 100 3271.55 Ce II

190 3260.05 1 b
TT
11 50 3265.38 Nd II 520 3271.61 Rh I

OAAZUU 0 o/: A 11OZDU. 1

1

Lx
T
1 45 3265.42 Ce II 90 3271.64 V I

75 3260.14 Nb I 110 3265.58 Th II 310 3271.65 Ti II

70 3260.18 Ta I 130 3265.62 Fe 130 3271.78 Co I
1 OA180 3260.23 Mn I 550 3265.67 La II 16 3271.96 Ce II

190 3260.30 Us 1 340 3265.81 u II 110 3272.03 Th I

zoU Ku 1 75 3265.93 Tb II 27 3272.06 Ce II

65 3260.48 Mo I 170 3266.00 Dv II 200 3272.07 Nb I

230 3260.56 Nb II 3266.02 Dy II 310 3272.08 Ti II
1 AA100 3260.66 Nd II 200 3266.21 Dy II 80 3272.09 Dy II

50 3260.66 Tb II 80 3266.34 Ho II 190 3272.16 Os I

140 3260.70 Dy II 100 3266.39 Eu II 75 3272.22 Nb II

260 3260.82 Co I 400 3266.40 Tb II 540 3272.22 Zr II

95 3260.83 Tb 11 390 3266.44 Ir 990 3272.25 Ce II

1 10 3260.92 Th II 120 3266.44 Ru I 150 3272.35 Tb II

200 3260.98 Ce II 210 d 3266.62 W I 430 d 3272.48 Sm II

320 3261.06 Cd I 3266.77 w I 3272.60 Sm II

140 3261.21 Dy II 1600 3266.64 Tm I.
200 3272.73 Dv II

130 3261.51 Yb II 90 3266.66 Er II 150 3272.77 Eu II

110 3261.54 Th II 540 3266.73 Gd I 430 3272.81 Sm II

200 3261.56 Re I 120 3266.85 Re I 75 3273.03 V I

1200 3261.60 Ti II 180 3267.00 Th 1000 3273.05 Zr II

400 3261.65 Tm II 70 3267.01 Hf
I

200 3273.08 Ru I

290 3261.72 I II 75 3267.05 Nb I 100 3273.18 Nd II

190 3261.74 Tb II 430 3267.10 Er II 90 3273.32 Er II

45 3261.90 Hf I 3267.18 Er II 85 3273.32 Sm II

200 3262.01 Ir I 70 3267.18 Hf I 430 3273.48 Sm II

80 3262.20 Ho II 170 3267.25 Nd TT
5500 3273.63 Sc I

360 3262.28 Sm 11 90 3267.36 Ho II 180 3273.66 Hf II

3100 3262.29 Os I 1200 3267.40 Tm II 310 3273.92 Th 11

5500 3262.34 Sn I 850 3267.51 Sb I 25000 3273.96 Cu I

120 3262.47 Hf I 250 3267.64 Gd I 250 3274.14 Tb II

300 3262.63 IVl o I
1 1100 3267.70 Y 110 3274.18 II

1

1

910 3262.67 Th II 3100 3267.94 Os 250 3274.33 Tb II

95 3262.68 Tb II 190 3268. 10 Tb II 200 3274.71 Ru I

380 3262.75 Os I 200 3268.21 Ru I 330 3274.86 Ce II

120 3262.77 Re I 140 3 268.,34 Gd H 210 3274.95 Ta II

180 3262.80 II
1 1 25 3268.42 Pi

,
310 3275.07 Th TI

1 1

250 3262.97 Tb II 150 3268.48 Re J 530 3275.20 Os I

110 3263.03 Th II 1.50 3268.52 Tb II 320 3275.22 Nd II

120 3263.12 I" I 300 3268.89 Re I 65 3275.66 Tb II

520 3263.14 Rh I 790 3268.99 Tm II 85 3275.68 Ta II

140 3263.24 T1 240 3269.11 II 85 3275.87 Sm II

160 3263.37 Nb II 620 3269.21 Os I 120 3275.93 Dy II

140 3263.45 Ce II 330 3269.41 Er II 750 3276.12 V II

50 3263.65 Tb 11 1 10 3269.47 Th II 140 3276.25 Ce 11

70. 3263.66 Ho II 1 100 3269.49 Ge I 50 3276.66 Pr II

110 3263.83 IM O I
1 190 3269.66 L.I 1 430 3276.75 O 111

TI
il

230 d 3263.87 Tb II 75 3269.78 li jj 1100 3276.81 Tm II

200 3263.88 Ce II 4400 3269.91 Sc 80 3277.16 Ho II

50 3264.06 'lb II 440 3270.12 u 160 3277.28 Ir I

320 3264.10 Tm II 120 3270.47 Nb 210 3277.32 Tb II

480 3264.40 Mo I 180 3270.49 Sm 100 3277.57 Ru I

110 3264.43 Th II 75 3270.63 Tb 160 3277.67 Nb I

120 d 3264.55 Rii I 180 3270.68 Sm 90 3277.70 Er II

3264.66 Ru I 100 3270.76 Nb 160 3277.71 Re I

160 3264.59 Nb I 110 3270.82 Th 11 110 3277.73 Tb II
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Table 2. All observed lines in order of wavelength— Continued
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vv n V p 1Rn (7t h
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w avciciiglli
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210 3277.78 Eu II 200 3283.46 Nb II 45 3290.58 Ce II

330 3277.97 Os I 2300 3283.57 Rh I 100 3290.65 Nd II

oy\) C '^97ft 1 5OZ 1 O. 1

o

T T ,no 11 65 3283 68 l^e
TT
11 180 3290 65 5m TT

11

^97R 99OZ 1 o. Er II 50 3283 81 Tb II 950 3290 82 Mo I

90(1 ^97fi 9QOZ J O . Z 7 Ti n 45 3284 22 Ce II 270 c 3290.96 Ho II

260 3278.92 Ti II 80 3284.36 Dy II 2300 3291.00 Tm II

3800 3278.97 Lu I 55 3284.36 V I 160 3291.05 Hf I

1 dfi ^970 01 Ce II 00 0^04-. uo Tm II 85 3291 06 Nb TT
11

970 a97Q 91;oz / 7 . zo Ho II ooU QOO^ 71 Zr II innIUU ^901 190^ 7 i . 1 £. Dv II

1300 ^970 96 Zr II 9dO Qooc noozoo . uz Mo I QO7U ^9Q1 97 Er II

70 3279.29 Ta I 1000 3285.04 Tb II 730 3291.34 u 11

720 3279.33 Er II 290 3285.10 Nd II 430 3291.48 Gd I

3279.44 Mo I 1 '^n Qooq 91dLtjo.L 1 Tb II 0 lU ^3901OZVl .00 Tb II

100 3279.45 Dv II OOU '39QC 99 Cp IT11 01 n7 lU ^901 7/1OZV 1 . / 4- Th1 11 TT11

110 3279.53 Gd II 9Q0 I9QQ 99ozoo . zz u II IDU OOQO noOZ7Z.UZ Nh II11

75 3279.55 u I 320 3285.36 Mo I 290 3292.08 Ti I

160 3279.70 Dy II 1200 3285.61 Tm II 370 3292.21 Gd II

4.0 Cu I l^iO OZOO. 0 r Re I 1 on1vu Mo II

900 Q97Q OA ^ c II
1

1

9^0ZoU ozoo.ou NK
1 1 u T

1 ou QOQO AOozyz.4-o To1 a I1

1 10 3970 QA V II I no OZoO.OO 0 III TI ozu ^909 c:9 TTi1 n IT11

270 3279.98 Hf II 130 3285.75 Th I 1500 3293.07 Tb II

150 3280.00 U II 140 3285.88 Zr II 240 3293.37 Sm 11

'loan OQ Dy II 1 on •xoof. ni.ozoo.uo Ce II 7^^ OZ70. 00 u I

790 'loan 00o^oyi . zz FrHi I TI11 IftO OZOU. 1 0 Fr TT 40 0Z70. 07 TTIt

7ftO ^9flO ^1 Th1 U 111 1 rOU 'J9Qf, 9^OZOU. zo OIII 1

1

1 ^nlOU Q903 f.n0Z70.UU ThI II TT

310 3280.37 Th II 85 3286.54 Sm II 150 3293.71 w I

75 3280.49 Ce 11 90 3286.57 Dy II 70 3293.84 Nd II

9^00 Rh 1 0 lU OZOO.OO Th II 9nnzuu oZVo. 00 Dy II

ccnoooouuu oZoU.Oo I
1 1 n(\lUU OZOO.OZ 1 1

0

TI1

1

4-U OZ70.7O Ta1 a T1

970 O^OV/ . Or 0 in
II
1

1

uo OZOU . u / ws T1 94.0Zt-U 1901 O'^oz 70 . 70 Th1 II IT1

1

70 3280.87 Ta I 280 3286.76 Fe I 110 3294.00 Tb II

310 3280.91 Y II 470 3286.77 Er II 430 3294.08 Gd I

DO qOJlfl 09jZoU. Os OU OZoO. Vo Tb II /ion ^9Q/t 1 1OZV't. 1 1 Ru 1

'to .jZo 1 . 1 U e TT
1

1

OU oZo / .UO I.
ir y1

91 nZ lU ^90A 9QOZVfr.Zo Rhrvn I1

1 9n
1 zu ^9J1 1 1 Q•jZo 1 . i

0

n 0 1

1

OU oZO / . 10 i\e I
1 00 0Z74-.00 Nh II1

1

760 3281.40 Tb II 80 3287.19 Co I 120 3294.44 u 11

50 3281.49 Nd II 460 3287-25 Pd I 70 3294.68 Nd II

1 uu oZo 1.01 Gd II 00 OZo ( .00 Mo I
9nnzuu ozv'f .00 Re 1

finoU «5Zo 1 .0.5 U\ 11
1

1

99nzzu OZO / .'fO TI1

1

J OU OZV^f. 00 ivi 0 Ti

1 1 fi
1 1 u oZo 1 . /U r\n 1

"i 1 c\0 lU OZO i .00 1 D M
J J

1mlou ozvo.uu Th
1 n II11

7600 3281.74 Lu I 100 3287.59 Ir 1 240 3295.28 Ce 11

ISO 3281.94 W I 200 3287.59 Nb I 180 3295.32 Th II

vow c
•3 90 1 0 7 Ho 11 OOU OZO ( . l>t) Ti II i tu oz 70 . 00 Ta I

0 0 p 1 07OZo 1 . V ( 1 I 1
A9nozu 3907 70OZo / . / V 1 n II1

1

910Z lU OZVO. 00 Th
1 D TI1

1

oZoZ.ZO I

1 iou OZO / .Vz IN D 1
1

^0ou 0ZV0.4-0 II
1

1

q9Q9 "30 CI
Dy 11 II200 3287.94 360 3295.44 Sm

220 3282.33 Ti II 140 3287.99 Er II 75 3295.52 Pr 11

0')QO O'ioZoZ.oo Zn I
qOQQ 91Ozoo.Z 1 II II 1mlou '390Ci QOo^^o.oZ Th 11

1 oU J 9 Q 9 1 Q
1

1

oy\) 0ZoO.'^4-0 no II11 dm'tOU ^90^^ QlOZVO. 0

1

II11

DO V 1

1

1 qn OZoO.OZ Uy II11
•^90oZU OZVO. U 1

N kIN D 1
i

120 3282.70 Ni I 150 3288.80 Zr 11 60 3296.11 Ru 1

320 d 3282.73 Zr I 190 3288.84 Os I 140 3296.18 Ce 11

0000 0 "J Zr H OOQQ AO Mo I
900ZUU •390^^ ^0OZVO.OU Dy 11

QOQO 77 r».U\ 1

1

zoU ozoV. 14 Kn 1
1

9C^Zo OZVO.00 D-r r
|I
11

jU Q'>QO 70oZoz. (O IN n
T I

11 J oUUU OZOV-O / 1 1) 11 100
1 UU oonr Afi

IVlO
T
1

100 3282.89 Dv 11 90 3289.,39 V II 75 3296.40 Zr II

55 3282.98 Th II 50 3289.52 Nd 150 3296.61 Th II

1 /I A
J 10 0ZOO. 1)0 Ho H ozoy.u'+ Rh 1

980ZoU ^90A 70 Re I

C OA520 0000 1 A3283. 10 Tb 11
1 nA ozoy .o'l Mo I

A ^ lOQfi 79ozVO. /

z

Rh I

190 3283. 10 I 11
1 OnA 1 Q Th 11 9nnzUU OZVO. 00 Ce 11

90 3283.31 V I 120 3290.22 Pt 1 65 3296.88 Mn I

100 3283.35 Ce 11 1200 3290.26 Os 1 280 3296.99 Re 1

45 3283.38 Hf II 720 d 3290.28 Sm 11 120 c 3297.06 Ho 11

1200 3283.40 Tm 11 3290.39 Sm 11 130 3297.37 Th II

510 3283.46 Co 1 100 3290.33 Ce 11 130 3297.60 Dy 11

71



Table 2. All observed lines in order of wavelength — Continued
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240 3297.83 Th II 120 3304.83 Nb I 1200 3309.80 Tm II

95 3297.89 U II 240 3304.84 Ce II 40 3309.89 Zr II

60 3297.96 Ru I 210 3304.95 Tb II 50 3310.10 Tb II

55 3298.05 Th
t

1 540 3305.15
'7
Zr T T

11 180 3310.25 TL
1 h

IT
11

720 3298.10 Sm 11 200 c 3305.16
I Tno TT

11 340 3310.27 HI f
i

90 3298.12 Ho n 340 3305.18 Sm II 75 3310.37 Tb II

140 3298.14 V I 130 3305.25 Yb I 100 3310.38 Nd II

110 3298.20 Tb 11 55 3305.30 Th I 120 3310.47 Nb I

65 3298.22 Mn I 85 3305.33 Nd 75 3310.50 U II

70 3298.61 Nd 110 3305.37 Tb II 160 3310.52 Ir I

310 3298.66 Tb II 200 3305.40 uy 11
1

1

640 3310.59 Tm II

90 3298.74 V II 200 3305.51 Dy II 850 3310.66 Sm II

270 3299.06 U II 370 3305.56 Er II 160 3310.77 Mo I

170 3299.41 Ti I 320 3305.56 Mo I 110 3310.80 Tb II

160 3299.61 Nb I 140 3305.73 Yb II 45 3310.86 Hf II

220 3299.70 u II 130 3305.90 lUnJVIO I
1 140 3310.91 1 'I a IT

11

120 3299.77 Ta I 1100 3305.90 u II 620 3310.91 Os I

100 3299.99 Ce II 280 3305.97 Fe I 100 3310.97 Dy II

220 3300.15 Ce II 210 3306.01 Tm II 1100 3311.16 Ta I

300 3300.16 Nd II 210 3306.12 Hf I 85 3311.34 Nb I

260 3300.46 r\ n T
1 220 3306.17 R IIrvu I

1 40 3311.34 Z^r ii

55 3300.62 Th 11 240 3306.19 Dy II 440 3311.38 w I

730 3300.82 W I 250 3306.23 Os I 140 3311.50 Ce II

140 3300.91 Nd II 880 3306.28 Zr II 290 3311.72 U II

80 3300.92 Dy II 280 3306.35 Fe I 6200 3312.11 Lu I

80 3300.97 IXtr
I
1 1700 3306.39 J5m IT

1

1

80 3312.13 ir I
1

170 3300.98 Sm II 75 3306.41 Tb II 200 3312.22 Ce II

240 3301.26 Th II 170 3306.61 Sm II 80 3312.29 Re I

3301.35 Th II 140 3306.63 Ce II 95 3312.33 Mo I

130 3301 .34 Ho I 170 3306.88 Ti I 130 33 12.,39 Ho II

7600 3301.56 I
1 210 3306.91 Tm1 III 1

1

2300 3312.42 FrC I n1

1

370 3301.59 Ru I 80 3307.01 Re I 600 ,3312.42 Sm II

280 3301.60 Re I 24 3307.02 Cr II 1.50 3312.53 Tb II

240 3301.65 Th I 850 3.307.02 Sm 11 400 3312.60 Nb I

340 3301.68 Sm 11 320 3307.12 Mo I 110 3312.69 Ti I

30 3301.73 c.or I
1 130 3307.15 Cr.V^O I

1 510 3312.72 uy II

500 3301.86 Pt I 140 3307.23 Ce II 200 3312.75 Nd II

90 3301.93 Er II 420 d 3307.44 Tb II 150 3312.78 Tb II

150 3301.95 Eu II 80 3307.46 Er II 670 3312.86 Hf I

3600 3302.13 Pd I 75 3307.55 L: II 55 3313.07 Th I

240 3302.23 pi\e r
1 85 3307.80 1 D r I

1

1

100 .3313.16 IN (I
II
1

1

300 3302.37 Na I 80 3.307.95 Cu I 65 3313.30 Ce II

2000 3302.46 Tm II 55 3.307.99 Ce II 120 .3313.31 Dy II

900 3302.59 Zn I 210 3308.01 Tm II 140 ,3313.33 Eu II

75 3302.67 Zr II 150 3308.02 Ce II 90 .3313.49 Er II

280 3302.94 /,n 1 140 3308.02 r..
11 100 ,3313.62 IVI

0

II
11

150 3302.98 .^a
I
I 120 3.308.05 IN h I

1 180 ,3313.65 1 n
I
1

800 3303.11 La II 45 3.308.08 Ce II 180 ,3313.66 Er II

25 3303.18 Pr II 80 3.308.25 Re I 150 3313.70 Zr II

320 3303.21 Re II 220 3.308.39 Ti I 330 3313.73 Gd II

1 nn
1 uu !V1o 1

V
I

1 r
11 3313.94 I!

II
11

130 3303.48 Th II 210 3.308.51 Tb II 240 3313.95 Re I

290 3303.60 r II 440 3,308.79 Dv II 100 ,3314.03 Ce II

280 3303.75 Re I 220 3308.81 Ti II 190 3314.08 Co I

330 d 3303.88 Er II 1100 3308.88 Dy II 40 .33 14..38 Pr II

3303.95 Er II
1.30 3309.14 1 ll

IT
11 210 3314.38 1 D II

11

90 33Ot.07 Er II 110 3309.17 Tb II 840 3314.42 Ti I

110 3304.10 Tb II 55 3309.18 V I 3314.52 Ti I

180 3301.22 Mo I 120 3309.19 Hf I 180 3314.43 Er II

480 3304.24 Th I 100 3309.27 Ce II 210 3314.50 Zr II

1 10 3304.26 Tb 11 130 3309.36 Th I 50 3314.70 Tb II

70 3304.38 Ta I 260 3.309.50 Ti I 240 ,3314.72 Ce II

45 3304.50 Eu 11 340 3309.52 Sm II 240 3314.83 Th II

340 3304.52 Sm 11 60 3309.73 Ti I 80 .3314.94 Er II

70 3301.66 Nd II 75 3.309.78 Ta I 60 3315.05 Pt I
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60 3315.05 Ru I 45 3320.42 Ce II 380 3326.76 Ti II

110 3315.07 Tb II 190 3320.44 Gd II 380 3326.80 Zr II

ou oCt 10 . iU Yb II 110 '^'^90 5Q Sm II OOU 009/; QQ Co I

OO 1 o . zz Nh I 65 3320 69 Mn I 130 ^^97 08 Dvuy II

zyu 00 iO. Zo Fill I 40 Nb II ] 10 3327. 1

1

Tb II

290 3315.32 Ti II 190 3320.90 Mo II 130 3327.19 Th I

120 3315.42 Os I 600 3321.01 Be I 80 3327.30 Dy II

00 lo. oy Gd II
0091 AOOOZ 1 .Uo Be I <j\j\j ^^97 '^flOOZ t . OU Mo I

00 ID. 00 no IT
11 oU OOZ 1.11 Hano TI

1

1

^^97 d9OOZ 1 . ^z Os I

DDU •30 1 cOo 10. OD IN 1
I
1 04-u a OOZ 1 . 10 1 D IT1

1

1 5fl1 OU ^^97 50OOZ t . 0\J u II

95 3315.69 Os I . 1200 3321.18 Sm II 85 3327.58 Tm II

100 3316.02 Nd II 1000 3321.34 Be I 45 3327.66 Ce II

I o QQIA AO W I OOZ 1 .'4-D Th II DU 0097 AOOOZ / .oy Nd
00 00 1 U . 1 / 1 m II

11 A00 u ooZ 1 .o4 V TT
11 oOZ / .00 Ismom II

11

t \j ^^Ifi IQ Hfni T
1 OOZ 1 .Do V

T
1

0097 onOOZ 1 .oy Y1 IT
11

780 3316.32 Dy II 550 3321.70 Ti II 65 3327.91 Ce II

560 3316.39 Er II 95 3321.86 Eu II 130 3328.21 Hf II

00 lu . oy Ru I 00 '?^99 AQ Th I DD 0090 9AoOZo.ZO Th II

00 10.00 C A TI
11 99nzzU ooZz. Iz U 11 41U oozo.Zo TVT JNd TI

11

00 10.00 om 11 9/1 (\ 0000 OAooZZ.ZKj Lo T
1

QAoU OOZ0.60 Lr IT
11

95 3316.69 Os I 85 3322.26 Eu I 90 3328.80 Dy II

400 3316.88 Tm 11 420 3322.28 Tb II 140 3329.01 Ce II

Z'+U
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50 3333.06 Yb II 130 3339.91 Ta II 1400 3345.02 Zn I

170 3333.13 Th I 250 3340.03 Er II 75 3345.09 W I

160 3333.16 Ho II 240 3340. 17 Mo I 95 3345.56 U I
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11
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110 3334.25 Tb II 55 bl 3341.31 Th ThO 1300 3346.04 Er II

380 3334.25 Zr II 85 3341.43 Sm II 320 3346.20 Re I

950 3334.33 hu T
1 130 3341.44 Dy II 50 3346.32 Tb II

65 3334.45 Uy TT
11 21 3341.47 Pr II 150 3346.35 Er II

200 3334.46 Ce II 60 3341.48 He I 85 3346.35 Sm II

290 3334.48 Nd II 90 3341.60 Er II 95 3346.40 Mo II

210 3334.48 Tb II 130 3341.60 Nb II 80 3346.50 Yb
620 3334.60 Th II 240 3341.66 Ru I 100 3346.52 Ce II

210 3334.62 Zr
TT
11 440 3341.66 U II 180 3346.55 Th II

85 3335.03 Sm II 290 3341.84 Er II 330 3346.73 Ti II

85 3335.05 Tm II 240 3341.87 Ce II 95 3346.74 Cr I

130 3335.06 Th II 270 3341.88 Dy II 85 3346.91 Sm II

1800 3335.20 1 1

T T
11 5700 3341.88 Ti I 130 3346.93 Nb I

160 3335.36 Ke 1300 3341.97 Nb I 190 3346.94 Co I

110 3335.42 Tb II 120 3342.15 Ti I 320 3347.02 Mo I

120 3335.69 Ru I 95 3342.23 La I 210 3347.27 Tb II

170 3336.12 II 1600 3342.24 Re I 170 3347.30
TT
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960 3336. 15 Os I 110 3342.59 Cr II 50 3347.54 Yb II
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150 .3336.68 I II 280 d 3342.93 Yb II 95 3347.84 Cr II

250 3336.70 Tb II 3343.07 Yb H 100 3347.89 Nd

II
50 3342.98 Tb II

80 3336.74 Er 210 3348.07 Tb II

90 3336.98 Gd II 55 3343.26 Th II 110 3348.11 Co I

240 3337.17 Yb 11 110 d 3343.28 So II 180 3348.14 Er II

630 c 3337.23 Ho 11 30 3343.34 Cr I 170 3348.17 Nd II

370 3337.25 Er II 30 3343.47 Ta I 85 3348.23 Tb II

1500 3337.49 i.a II 240 3343.49 Sm II 150 3348.54 Tb II

290 3337.79 Er II 980 c 3343.58 Ho II 110 3348.61 Ho II

390 3337.79 I II 1.30 3343.62 Th II 240 3348.68 Sm II

70 3337.80 Ta I 1 10 3343.64 Sm H 60 3348.76 Er II

70 3337.84 Cu I 1.50 3343.68 Er H 310 3.348.77 Th I

620 3337.87 Th II 1.300 3343.71 Nb I 130 3348.95 Th II
1 i

310 3338.03 Tb II 95 3343.72 Mo I 4300 3349.04 Ti II

2000 3338.18 Re I 120 3343.77 Tb II 1700 3349.06 Nb I

60 33.38.37 Ir I 260 3343.77 Ti II 65 3349.07 Cr I

130 3338.40 Th II 330 3343.86 Ce II 65 3349.19 Mo I

190 3338. H Zr II 50 3343.93 Tb II 130 c 3349.21 Ta II

150 3338.48 r II 85 3343.96 Nb II 55 3349.32 Cr I

85 3338.49 Ta I 80 3344.20 Rh I 12000 3349.41 Ti II

330 3338.54 Rh I 810 3344.32 Re I 760 3349.42 Tb II

45 3338.75 Eu II 240 3344.35 Sm II 420 3349.52 Nb I

390 c 3338.86 1 1

0

1

1

90 3344.37 Fr II
1

1

100 3349.96 II11

250 3339.00 Tb II 200 3344.47 Ho 11 45 3349.98 Ce II

290 3339.07 Nd II 60 3344.53 Ru I 230 3349.99 Tm I

100 3339.51 Ce H 870 3344.56 La II 470 3350.06 Er II

190 3339.51 Dy II 1300 3344.75 Mo I 200 3350.10 Gd II

930 3339.55 Ru I 440 3344.76 Ce II 350 3350.26 Er II

120 3339.61 Tb II 65 3344.79 Ho II 40 3350.27 Pr II

140 3339.68 Re I 380 3344.79 Zr II 130 3350.30 Mo I

190 3339.78 Co I 130 3344.87 Th II 110 3350.40 Eu I

130 3339.80 Cr II 150 3344.87 U II 5400 3350.47 Gd II
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360 3350.49 Ho TT
11 240 d 3356.33 Re I 330 3361.56 Ni I

220 oaoU.oo
c5m TT

11 OO00.40 Re I oil) u OoOl.OZ Th II

90 3350.96 Ta I 90 3356.35 V I 3361.73 Th II

35 3351.09 Yb II 180 3356.41 Ce II 170 3361.64 Ta I

980 3351.23 Th II 85 3356.55 Nd 90 3361.67 Er II

40 3351.25 Sr I 130 3356,78 Hf I 150 3361.73
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50 3351.26 Yb 1 AA
100 3350.oz Th II loU JQAl 77ooOl. ( / Ce II

180 3351.32 tr TI
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180 3351 44 Tb II 130 3357 04 Nb I 120 3361,84 Ti I

130 3351.51 Ta I 240 3357.22 Ce II 1700 3361.94 Sc II

40 3351.56 Eu II 540 3357.26 Zr II 60 3362.00 Ru I

30 3351.00 Cr I 65 d 3357.30 Sc II
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130 3380.86 Th I 210 3386.57 Dy II 2300 3392.00 Er II

85 3380.89 Tb II 40 3387.46 Ta I 160 3392.01 Tb II
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100 9 0 O 1 ACi Le ITU 1 A AA14U0 0007 OA008/. 84 1

1

TT
11

qqoo 4.7O07Z .4- / no IT

onyu OOQl CAoool .04 Uy TT
11 0 /U 0007 07000 / .8 / Lx TT

11 1 lUU OOQO CO007Z . 00 IT

150 3381.95 u II 110 3387.92 Th I 370 3392.54 Ru I

230 3382.06 Er I 40 3388.02 Pr II 150 3392.66 Fe I

QOQO on Mo I
1 f\f\lUU OOOO AO Nd II 140 OOQO 71ooyz. / i Ti I

i /O oooz.ol t;
1

1

T
1

OOOO 1 TOOOO. 1

/

Lo T
1

00AzoO 0 0AO 0 1ooyz. 81 T4f111
T
1

izuu QOQO /lA
OOOZ.'+U 5m TT

11 I OK)
OOQQ OAoooo.oU Lx TT

11
r r
00 OOQO QQooy/.yy

TT
11

320 3382.48 Mo I 85 3388.37 Tb II 3300 3392.99 Ni I

28 3382.54 Yb 110 3388.58 Th II 75 3392.99 U II
OOQO AQ Cr II 00 oooo.oy Y I 55 ooVo-Ul Tb II

75 OOQO AO3382. 68 T T

u
T T
11

r r
55 0 000 £. 00000.00 1 b TT

11
C 7A570 0 OAO 1 0 •-7

Lx TT
11

320 OOOO OA
1 b 11

1 OAloU 0 000 7 1OOOO. / 1 Ku 1
1

1 7A
1 /U OOOO 10ooVo. IV 1 m T

1

28000 3382.89 Ag I 60 3388,76 Ti II 70 3393.23 Th II

100 3383.15 Sb I 40 3388.82 Ta I 90 3393.36 Dy II

1 OA130 oo8o. Id Th II
OA8U 0088.8z W I 160 OOQO /1Qooyo.4y Tb II

0 c00 OOOO OA0080.06 r r
T
1

A 1 AOIU OOQO QC0088.00 Uy IT
11

0 OAA08OU OOQO CTOOVO-O / Uy TT
11

OAAzOO OOOO AO0080.60 Le I T
11

A^^\4iu Q OQO 0 0oo8y.oz 5m TT
11

1 CAloU OOQO AOooVo.Oo C AOd TT
11

40 3383.73 Pr II 70 3389.33 Nd 290 3393.63 Nd II

5700 3383.76 Ti II 240 3389.43 Re I 160 3393.65 Mo I

85 OOOO OA3383. oO Nb I
1 AA100 0 oon A A3389.44 Dy II 70 OOQO O/t00^0.04 Cr II

80 OOOO AO3383.98 Fe I
1 OA130 0 OCA A A3389.46 1 h

T
1 290 d OOQO 0 1ooVo-V 1 L

TI
11

OTAolO 0 0 0 /I AAOO84.0U 0.S I
1 AAlUO OOQO CAoo8y.DU 0Ku 1

1 AA100 OOQO Q9ooyo.vz Le TT
11

100 h 3384.09 DvLJ y n 160 c 3389.56 Ho 11 140 3393.98 Dv II

140 3384.14 Hf 11 150 3389.59 Er II 90 3394.09 Er II

160 3384.45 Re 1
0 1 A310 0 0 OA A A3389.04 Th II 80 0 0O/1 1

0

ooyi. J z Re I

220 3384.45 U II 450 0 0 OA 7/13389.74 Er
T T

11 65 0 0 A/l 1 A0.5y4. 14 Ce IT
11

85 3384.60 Os I 160 00 OA OA3389.80 Mo I 110 0 OA /I 11ooy4. 14 1 h
T T
11

1900 3384.62 Mo I 800 3389.83 Hf n 55 ,3394.30 Cr 11

85 3384.66 Nb I 110 3390.02 Tb II 90 3394.39 Er II

510 3384.66 Sm II
OAAzOO Re I 50 h OOO/I AA,ioy4.44 Yb II

230 3384.70 Hf 11 50
OOAA OC Yb I T

1 I
1 1 AA
1 100 0 OA/1 CO

O.^y4 . ,D8
T:
1 1

TT
11

150 3384.86 Sm 110 3390.37 1 h
T
1 230 0 0 A/i "A

3394..o9 ISCHi T T
11

420 d 3384.99 Tm n 730 3390.39 I 65 3,394..59 Os I

3385.08 Tm I 28 3390.42 Yb II 320 c 3,394.60 Ho II

C 0 AA 000c A'> Dy II
1 AAlUU 0 0OA C^O Ce II 110 OOQ/I Pr 11

0AA OOQC A' Ta I
OTAZlO ooVU.OU Tb 11 1 10 OOQ/1 77

] b
T 1
11

1 TAA
1 /OU

000" AO Er II 85 0 0AA ^ 03390.63 Nb I 340 OOA/i 7000^4. /o
T T
11

130 3385.14 Ru J 140 3390.68 Ti I 130 3394.80 Th II

960 3385.22 Co I 290 c 3390.75 Ho II 190 3394.86 Er II

60 3385.39 Sm II 75 3390.78 Eu II 140 00A/( AOo3y4.y8 Hf II

950 3385.50 Lu I 90 0 0AA 003390.88 Gd II 40 OOA/1 AOo,iy4.y8 Nb II

310 3385.53 Th 11 120
0 0AA A 13390.97 I' I 160 00AC AO Tb II

170 3385.66 Ti 1 1300 3391.05 Ni I 540 3395.12 Gd II

200 3385.76 Re I 80 3391.09 W I 290 3395.32 I' 11

110 3385.78 Rh 1 50 3391.10 Yb II 1,30
0 0 A C OAooy,o.o6 Mo 11

65 3385.88 Mo I 150 3391. 1

1

Sm II 110 0 0 A C 0 7ooyo.o / Th II

190 3385.94 Os I 140 d 3391. 16 Dy II 2200 0 0 AC 00 Co I

1400 3385.95 Ti J 380 3391.28 Tb II 290 d 3395.52 II I

220 3386.13 I' II 40 3391.33 Nb I 3395..58 u II

85 3386. 14 Os I 95
0 OA 1 AO3391.43 Cr 11 95 0 0 AC 70 Os I

170 3386.21 Hf 1 80 3391.52 W 1 170 0 0 AC AOoovo.yo Nb I

170 3386.24 Nb 11 160 h 3391.55 Lu I 350 OOA^ AT3396.07 Er II

70 3386.29 Nd II 75 3391.72 Tb II 1300 3396.16 Dv II

80 3386.41 Ho I 60 3391.89 Ru I 410 ,3396.19 Sm 11

110 d 3386.49 Tb 11 210 3391.96 Dv II 160 3396.33 Zr II

310 3386.50 Th II 5700 3391.98 Zr II 130 3396.39 Th II

100 3386.52 Nd 11 190 3391.99 Eu II 3396.46 Th II
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280 3396.58 Eu II 200 3401.59 Ho II 110 h 3406.76 Dy II

40 3396.66 Zr II 200 3401.65 Th II 3406.82 Dy II

ooyu. /

z

Ce II o iw 3/ini 7d Ru I 200 o'+UO.vz Gd I

OO 7U. 1 o L n T1 07U o^u 1 .00 Hir n11 QAAA OA
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80 3397.21 Re I 30 3402.40 Cr II 1100 d 3407.56 Gd II
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1 10 0 -1 AO AO Gd II 270 3408.38 Nb I

AH •JOQ7 QOooy / . VZ Lx 1 0 1 AzlO 0 /I AO AA0403.09 5m II 80 h 3408.38 W I

1 7n1 (U
OQQQ no
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1 /I A140 9 /I AO 0 /I3403.24 Dy II 250 d
0 ^ AO £: A3408.64 Th II

80 3398.09 W I

0 A AO n z3408. 7 D 1 h
T
1

200 3403.27 Th II

85 3398.25 Nb I 170 3403.32 Cr II 240 3408.67 Re I

IDU ooVo. ZO I II 00 0 /t AO 0 C3403.35 Mo I 230 ^AAQ AQ Nb II

1 only\} ooVo.z / Lr T

1

11
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T

I
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1 QAloU QAAQ AQ Lr TI
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230 3398.33 Ta I 21 3403.56 Pr II 360 3408.76 Cr II

270 3398.35 Tb II 75 3403.60 Ce II 120 3408.76 Os I

ooVo.O4 Th I
OAAoUO 0 /I AO C Cd I 40 O/IAQ no3408.78 Zr

oO Tb T T

11
1 AA190 0 /I A 0 /; 03403.68 Zr II 85 3408.86 Tb II

OU ) Q 0 Q A "300^0.00 Ti I 3o 3404. 10 Yb II 200 c 3409.06 Ho II

8100 c 3398.98 Ho II 40 3404.13 Ce II 4500 3409.18 Co I

75 3399.01 r I 55 3404.24 Tb II 180 3409.19 Nb II

oZK) Q "3 OA 1 A Tb 11
£ /I Ao40 Q ,1 A/1 0 43404.34 Mo I 200 0 /I AA 0*7

3409.27 Th II
An(\(\ Ke 1

1
1 " AloO 0 /I A.1 0/L3404.36 Fe I 310 0 A AA 0 03409.28 Ru I

o ~oo 0 0 OA OA Tb II 24000 3404.58 Pd I 2.50 3409.30 Gd II

220 3399.31 Fe I 170 3404.65 Th 11 100 3409.46 Dv II

380 3399.35 Zr II 160 3404.71 Tb II 130 3409.58 Ni I

0 0 00 '3 Ao.jyy . .jo Dy II
A!^A 0/1A/1 70

0'1-U4. / Z Re I 95 0 A AA 0 1 Ti II

1 OA 0 'i Atl 1 A .\b 1
C "7A0 / ()

0 /I A 1 00 Zr 11 320 0 A AA 0 0o40y.o3 Re I

OAA '3 'J AA 11
G(l 11 200 0 yl A 1 A 13404.91 Ce II 1.50 3409.87 Er I

820 3399.70 Rh I 210 3404.99 Dv II 75 3409.91 Nb I

85 3399.71 Nb II 90 3405.04 Gd II 160 d 3409.94 Tb II
O OAn Oil
3.199.80 Hf II 1 1000 3405.12 Co I 850 3410.05 Tm I

0 0 AA O 13399.84 .^m II 65 3405.20 Mo I 230 3410. 17 Hf II
y1 OA 30nnoovy.yo Tm H 00 Az30 0 1 A^ 1

^

0400.41 Nb I 1.50
0 /I 1 A 0 C3410.25 Nd II

110 3399.97 Tb n 200 3405.56 Th I 760 3410.25 Zr II

540 3399.99 Gd II 270 3405.65 Dv II 810 c 3410.26 Ho II

170 3400.21 Hf I 95 3405.72 r' I 210 3410.40 Tb II

45 3400.25 Ce II 650 3405.89 Re I 390 c 3410.65 Ho II

170 3400.40 \ I 1300 3405.94 Mo I 210 3410.68 Tb II

270 3400.53 Tb 11 240 3405.98 Ce II 140 3410.71 Dv II

110 3400.60 Ho II 190 3406.01 Tb II 220 3411.02 Gd I

O 1 A J210 d
0 1 AA O £3400.86 Tb II 130 3406. 13 Nb I 110 341 1.22 Dy II

290 3401 .01 r II 130 3406.24 Th II 85 341 1.28 Sm II

50 3401.01 Yb 11 120 3406.27 Ho II 110 341 1.52 Dy II

110 3401.07 Gd II 95 3406.28 Os I 290 3411.53 U I

120 3401.17 Os I 220 3406.28 I II 290 3411.55 Ho II

80 3401.17 Re I 160 3406.55 Rh I 55 3411.57 Tm II

90 3401.20 Er II 170 3406.66 Ta II 190 3411.64 Ru I

150 3401.21 I 11 95 3406.67 Os I 170 3411.78 Th II
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40 h 3411.79 Zr I 90 3417.86 Nb I 200 3422.66 Th I

110 3412.02 Gd II 75 3417.90 Ce II 600 3422.71 Ce II

290 3412.10 U II
r r
55 0 /1 1 "7 mo41 /.V

1

Tb II z /U
"7/1 Cr II

820 3412.27 Kh T
1 Z /U

"3/1 1 Q ^^\o'+lo. lU Uy TT
11 ovu o4ZZ. ID CAOd TT

11

6700 3412.34 Co t
1 A 10

Q/1 1 Q 1 C
o41o. Id om TT

11 z (

u

o4zZ. oO Uy TT
11

60 3412.34 Hf I 80 c 3418.19 Ho II 190 3422.90 Er I

150 3412.36 U II 75 3418.39 U I 75 3423.05 Tb II

70 3412.39 Nd II 140 3418.39 Yb I U II

50 3412.45 Yb I 65 3418.41 Pr
TT
11 65 Q/1O0 AA Lu TT

11

85 3412.47 Y
T
I 120 3418.47 Ho I

1 OA o4zo. Jo 1 h
TT
11

340 3412.59 Tm I 150 3418.51 Fe I 110 3423.23 Dy II

2200 3412.63 Co I 130 3418.51 Sc I 1600 3423.71 Ni I

120 3412.74 Os I 430 3418.51 Sm II 180 3423.76 Nb I

150 3412.87 Ho TT
11 240 3418.52 Mo I 90 h 3423.82 Dy II

90 Odin on3412.89 1 a
f
1 45 3418.52 V I 3423.91 Dy II

230 3412.94 Nb II 1400 3418.73 Gd II 110 3423.85 Ce II

150 3412.96 W I 200 3418.78 Th II 1100 3423.90 Gd I

250 3413.01 Th I 55 3418.86 Tb II 3423.92 Gd II

230 3413. 14 Fe I 100 3418.93 Ce II 110 3423.96 Tb II

220 3413.27 Gd II 55 3418.95 Tb II 270 3423.99 Th I

330 3413.48 Ni I 200 3418.95 Th II 290 3424.11 Ho I

150 3413.53 W I 50 3418.96 Mo I 160 3424.29 Fe I

90 3413.74 Hf II 75 3419.11 Zr II 190 d 3424.35 Tb II

80 3413.74 Re I 270 3419.17 Th II 120 d 3424.38 Rh I

520 3413.76 Tb II 410 3419. 18 Hf I 140 3424.45 Ta I

1300 3413.78 Dv 11 35 3419.23 Pr II 65 3424.50 Tm I

120 3413.81 I II 65 3419.36 Sc I 220 3424.51 Co I

85 3413.90 Sm II 810 3419.41 Re I 580 3424.56 V II

330 3413.94 Ni I 60 3419.42 Ir I 830 3424.59 Gd II

90 3414.07 Nb I 85 3419.54 Tb II 190 3424.60 Mo I

140 3414.14 Ta II 780 3419.63 Dvuy II 8000 3424.62 Re I

200 c 3414.25 Ho II 110 3419.66 Zr I 110 3424.66 Tb II

75 3414.32 V I 75 3419.74 Ta I 95 3424.76 Mo I

130 3414.50 Th II 170 3419.77 Sm II 120 3424.78 Sm II

380 3414.66 Zr I 45 3419.84 Eu II 150 3424.81 r II

510 3414.74 Co I 250 3420.04 Mo I 160 3424.82 Zr II

8200 3414.76 Ni I 70 3420.08 Ru I 1.50 3425.02 Eu 11

530 3414.82 Dy II 60 3420.16 Rh I 530 3425.06 Dy 11

1400 c 3414.90 Ho 11 140 3420.18 Ce II 110 3425.07 V I

50 3415.5.S Nd II 190 3420.18 Er II 270 3425.08 Er II

65 3415.69 PrI 1
II
1 1 400 d 3420.34 Tb II 6400 3425.08 Tm II

120 3415.71 Dv II 90 3420.63 Nb II 130 3425.18 Th II

70 3415.88 Th I 160 3420.75 Re I 95 3425, 19 Mo I

180 3415.97 Nb I 90 3420.79 Dv I 190 3425.22 Nd II

75 3416.12 I II 21 342 1.11 Pr II 2000 c 3425.34 Ho II

270 3416.24 TV.
1 u 11

1 1 210 3'121.21 \^ r
11
1

1

75 3425.35 v^e n
5400 3416.46 Ho II 390 3421.21 Th I 90 3425.40 Dy II

90 3416.57 Ce II 330 3421.22 Rh I 230 3425.42 Nb II

340 3416.59 Tm I 13000 3421.24 Pd I 130 3425.48 Mo I

90 3416.68 Sc I 190 3421.25 Mo I 950 3425.63 Tm II

140 3416.86 ce II
I 1 160 3421.31 U V n1

1

130 3425.85 I
1

1400 3416.95 Gd II 45 3421.42 Hf 11 55 3425.92 Tb II

45 3417.03 Ta II 1200 3421.63 Ho II 390 3425.93 Gd II

55 3417.06 \"
1 120 3421.69 Os I 130 3425.94 Th II

270 3417.13 Dy II 220 3421.69 I II 65 3425.95 Ce II

2700 3417.16 f
1 170 3421.79 Tm1 III

I 130 3426.00 IVl o I
1

180 3417.28 Er II 250 3422.31 Mo I 360 3426.04 Yb I

130 3417.33 Gd II 75 3422.35 U II 400 3426. 19 Re I

230 3417.34 Hf 1 150 3422.42 W I 170 3426.20 Sm II

3100 3417.35 Ru 1 190 3422.44 Tb II 390 3426.21 Ce II

290 3417.45 Ce II 6900 3422.47 Gd II 100 3426.34 Gd II

350 3417.63 Er II 45 3422.49 Ce II 70 3426.39 Fe I

85 3417.72 Tb II 45 3422.53 Ce II 170 3426.39 L' 11

320 3417.77 Re I 130 3422.60 Dv II 45 3426.44 Eu II

150 3417,84 Fe 1 80 3422.66 Fe I 230 3426.57 Nb II
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75 3426.59 Ce II 150 3431.54 U II 580 3435.49 U I

70 3426.64 Fe I 110 3431.57 Zr II 75 3435.53 Tb II

yu Ta I zouu 34^51 CO0^01.00 Co I 14.1 E^A04'00.00 Sc I
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0 A on 1

0
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1

Cr I 65 c
0 /I 00 0 co4oo.oo Ho II

1 1 A 3429.39 1 n 11 270 3434. 15 11 260 0 AOO 0 T Ku 1
1

A OA4z0 3429.44 Dy II 1900 3434.37 Dy II 45 3438.40 1 a

200 3429.48 Sc 1 75 3434.50 Ta I 140 3438.43 Hf I

190 3429. ,S4 Ru I 55 3434.54 Tb II 80 34.38.47 Er II
J 1 on c A W I

1 OAIzU 0/10/1 A 1 r I
1 AAIVU Q/IOQ C7 Tb II

AC 3429. 7.S Sm II 45 0 /I 0 /I /; 13434.6

1

Yb II
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1

Yb II
1 AA190 3429.88 Er II 140 3434.63 Er II 140 0 /I 00 OA3438.80 Tm T I

11

130 3429.90 Th 11 140 3434.76 Ho I] 100 34,38.85 Yb II

850 3429.96 Tm II 1,30 34.34.76 Th I 250 3438.87 Mo I

50 3430.18 r I 30 3434.77 Pr II 80 3438.91 Co I

1 1 A
1 10 3430.24 Gd II 380 3434.79 Mo I

OOA330 0 /i 00 f\Ao43o.V4 Dy II

85 3430.27 Pr II 8200 rt A 0 A on3434.89 Rh 1
0 /I A
341)

0 /I 0 0 AC3438.9,1 Th II

65 3430.29 Zr 1 55 3434.90 Tm II 75 3439.05 Tb II

130 3430.32 Ce II 75 34,34.92 Tb II 1700 3439.21 Gd II

75 3430.48 r 11 45 3435.05 Eu II 60
0 d 1 A OA
3439.30 Ti I

40 3430.50 Pr II 160 3435. 19 Ru I 130 3439.33 Dy II

1000 3430.53 Zr 11 35 3435.20 Ce I
"TA70 0 A of\ /in3439.40 Th I

210 3430.61 Tb J[ 65 34,35.20 Eu 11 90 3439.41 Sc I

490 3430.77 Ru I 1,50 3435.20 11 I 95 3439.49 Os I

180 3430.94 Ta 1 27 3435.21 Ce II 530 0 /I OA •? 13439.71 Th II

150 3430.98 Gd II 22 3435.25 Ce H 270 3439.72 Tb II

140 3431.06 Er 1 90 3435.26 Dy II 830
1 A 1A m
3439.78 Gd II

240 3431.11 Yb I 65 ,3435.26 Os I 140 3439.84 Ce 11

150 3431.14 \ I 60 ,3435.27 Sm II 90 3439.92 Nb II

420 3431.19 Tm II 190 3435.35 Tm I 2700 3439.99 Gd II

270 3431.36 Sc I 50 3435.43 Nd II 65 3440.18 Sc I

65 3431.50 Ce II 320 3435.45 Mo I 220 3440.20 Ru I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Characte

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

90 3440.24 To
1 a

IT
11 45 3445. 18 £/U

TT
11 110 3450.30 TU

1 b IT
11

3440.37 TV.
1 D

IT
11 200 3445.22 Til

1 n TT
11 80 3450 33 r e

T
1

90 3440.45 Dy II 190 3445.26 Mo I 1400 3450.38 Gd II

180 3440.45 Zr I 70 3445.39 Th II 110 3450.95 Th II

240 3440.50 Sm II 160 3445.55 Os I 70 3450.95 Y I

1400 3440.53 Kh T
1 3800 3445.0 / Dy TI

11 t)U d4ol. lo l\n
I
1

Nb II 170 3445 62 Cr I
1 150 3451.21 I T

U IIu
250 3440.60 Os I 160 3445.66 Ho II 1100 3451.23 Gd II

4000 3440.61 Fe I 90 3445.68 Nb I 140 3451.23 Ho I

45 3440.82 Eu II 200 3445.74 Th II 25 3451.48 Pr II

560 3440.93 Dy II 70 3445.91 Ta I 75 3451.57 Ce TT
11

150 3440 98 U I 1 to ,\JO Mo II 130 3451.70 1 h
T
1

800 3440.99 Fe I 110 3446.09 Cn I
X 300 3451.75 Mo I

150 3441.00 Eu II 4800 3446.26 Ni I 16000 c 3451.88 Re I

130 3441.04 Th II 210 3446.40 Tb II 80 3451.92 Fe I

70 3441.12 Cr I 85 3446.55 Tm I 130 3452.18 La II

770 3441.13 Er II 190 3446.61 Zr I oo 14.^19 98 Fe I

290 3441.21 Ce 90 3446^73 Cp TT11 100 3452.31 Hf I
1

80 3441.25 Re I 270 3446.87 Er I 90 3452.35 Nb II

130 3441.36 Th II 35 3446.89 Yb II 3452.37 Nb I

6400 3441.40 Pd I 75 c 3446.91 Ta II 110 3452.37 Tb II

140 3441 .44 Cr I oov o'T tu. yy Dy II 8"% a4.C9 A(\ Yb I

250 344 L 44 ivi u I1 30 3447.02 Cr T 60 3452.47 Ti II
11

1300 3441.45 Dy II 3200 3447.12 Mo I 250 3452.60 Mo I

4900 3441.,50 Tm II 170 3447.26 Dy II 270 3452.68 Th II

75 3441.68 Tb 11 170 d 3447.26 Tm II 85 3452.78 Sm II

110 3441.79 Gd II 3447.35 Tm I 1 1001 oo\j 14. "^9 SQ04,0^.07 Ni I

100 3441.84 Hf I 50 3447.28 Fe I 100 3452.90 Rii I
1

720 3441.99 Mn II 90 3447.29 Ta I 85 h 3453.03 Tm I

140 3442.39 Ce II 75 3447.32 U II 3200 3453.14 Ho II

55 3442.50 Dy II 600 3447.36 Zr I 180 34,53.17 La II

55 3442.55 Dy II 170 Cr I 80 1451 98 Re I

lib 3442.58 1 11
I
1 100 3447.52 Fr IT

1

1

190 3453.33 Cr I
1

35 3442.63 Rh I 170 3447.73 Dy II 75 3453.46 Tb II

65 3442.65 Nb I 120 3447.74 Rh I 21000 34,53.,50 Co I

65 3442,66 Mo I 70 3447.76 Cr I 240 ,3453.50 Re I

390 •J r . l)0 Er I O.J 11 ^44.7 ft4o r r i .Or Pr I 110 0 r,>0 . J 1 Th I

30 3442.76 PrFT 11
1

1

160 3448.06 II
1

1

170 3453.56 0m TI
1

1

35 3442.79 Nb I 40 3448.19 Pr II 360 34,53.57 u II

1600 3442.93 Co I 45 3448.29 Hf I 160 34,53.66 Er I

270 3442.95 r 1 65 3448.49 Sc I 4900 34,53.66 Tm II

uo aAAO Of. Ce II O r ro. OO Rh I 4.0 Id'^l 74 Cr I

60 ,3442.97 Ron e I
1 1,50 3448.78 II T

1 150 34,53.78 1

1

L)
II
1

1

170 3442.99 Tm I 200 3448.82 Y II 110 c 34.53.85 Ho II

240 3443.00 W I 80 3448.83 W I 810 ,34,54.06 Tb 11

70 3443,11 Th II 160 3448.95 Ru I 500 34.54.08 Yb II

Of,O'httt.ZO Mo I 't 1 VI Ir I Gd II

100 3443.32 IN (1
1

1

11 1.30 c 3449.01 no 11
11 100 34.54.21 TU

1 n II
11

90 3443.48 Dy II 640 3449.07 Mo I 100 ,34,54.22 Mo I

120 3443.57 Zr II 4100 3449.17 Co I 320 3454.23 u II

35 3443.,59 Yb 310 .3449.20 Os I 2700 34,54.32 Dy II

O'f'l-.j.O'l- Co I
^/i4Q 90 Th II DO 14^4 IPo'lo^.,JO Nd II

100 3443.75 I? -
CjT 1 1 390 3449.35 no 1

1 440 34,54.51 Uy II
11

30 3443.79 Cr I 400 3449.37 Re I 45 34,54.80 Ce I

400 3443.88 Fe I 2100 3449.44 Co I 880 3454.90 Gd II

70 3443.98 Th I 270 .3449.46 Tb II 85 34,54.97 Sm II

Tm I 144.0 ^f> Sm II O.J OH-OO . Oij Os I

130 3444.25 Dy II 390 3449.62 Gd II 400 34.55.22 Rh I

890 ,3444.31 Ti II 170 3449.65 Th II 1000 3455.23 Co I

120 3444.46 Os I 170 3449.76 Tm II 200 3455.27 Gd I

320 3444..58 Tb 11 40 3449.80 Pr II 110 3455.35 Tb II

85 3444.62 Sm II 0149.0.1 Mo I 00 0 ACZ AO Rh I

95 3445.04 Mo I 440 3449.89 Dy II 1.30 3455.60 Cr I

45 3445.10 Ta I 110 3450.22 Dy II 810 c 3455.70 Ho II

160 3445.15 Fe I 120 34.50.29 Rh I 240 3455.74 U II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Lharacter

Wavelength
in A

Element
and

Spectrum

200 3455.91 1 65 3461.18 La 1 75 3466.92 Tb II

3455.97 r r
IT
It 270 3461 22 1 n

T
1 330 Gd II

55 3455.99 Tb II 90 3461.31 Dy II 65 3466.97 Mo I

16000 c 3456.00 Ho II 100 3461.35 Ce II 40 3467.02 Cr I

190 3456.15 Mo I 140 3461.36 Ho II 35 3467.03 Pr II

55 3456.36 1 m 1 130 3461.38 Lu TT
11 360 c 3467.07 Ho TT

II

950 Mo I 1801 ou Er II 95 3467 96 Ti I

180 3456.39 Ti 600 3461.50 Ti TT11 1700 3467.27 Gd II

75 3456.54 Nb I 5000 3461.65 Ni I 90 3467.47 Nb I

110 3456.55 Tb II 45 3461.79 Ce II 200 3467.50 Ni I

1300 3456.56 Dy II 50 3461.83 Nd II 210 3467.51 Tm I

70 3456 62
I

)

Ku I 990 Gd II 140 3/1A7 AA Hf I

45 3456.67 Ce II 1600 3461.97 no TT11 800 3467.66 T1

100 3456.77 Ce II 5900 3462.04 Rh I 70 3467.72 Cr I

110 3456.93 Co I 180 3462.19 Sc I 45 3467.78 Ce II

160 h 3457.03 Tb II 8500 3462.20 Tm II 250 3467.85 Mo I

85 3457 OS Eu I ^90 U I QO o40 i .oO Dy II

200 3457.05 r.riV.7U
TI11 35 3462.34 YKI D IT11 170 3467.87 5m II

11

320 3457.05 LI II 250 3462.57 Er I 85 3467.88 Eu I

180 3457.07 Rh I 140 3462.64 Hf II 110 3467.88 Y II

110 3457.18 Zr I 50 3462.65 Nb I 400 3467.96 Re I

270 Sc I
8"^oo Sm II ozu O'+Oo.UO Tb II

45 3457.56 Eu II 5100 3462.80 Co I 150 3468.08 Gd II

410 3457.56 Zr II 340 3462.85 Th II 100 3468.11 Ce II

320 3457.71 u II 230 d 3462.97 Tb II 80 3468.13 Ho I

90 3457.79 Nb I 220 3463.00 Gd II 390 3468.22 Th II

220 3457.93 Rh I 820 3463.02 Zr II 80 3468.40 W I

65 3458.15 IVI o I1 70 3463.14 Riif\U T1 120 3468.42 IN a II
1

1

240 3458.17 II 1 100 3463.22 Ce II 720 3468.43 Dy II

190 d 34.58.29 Yb II 80 3463.25 W I 90 3468.78 Dy II

3458..39 Yb I

Dy190 3463.34 II 55 3468.89 Ce II

120 O r.>o . oo Os I Ot-OO . 04- U I I 700 q^AO QQo'fOo.W Gd II

5000 3458.47 n;IN 1
T
1 270 3463.72 Til

1 n II
11 22 3469.00 TI11

140 3458.55 Tm 1 100 3463.76 Ce II 320 3469.22 Mo I

75 3458.68 i: 11 230 3463.77 Ta I 80 3469.31 Gd II

190 3458.71 Tb II 170 3463.81 Nb I 170 3469.34 Th I

i uu O rJO . oo Re I 900 O rOij . o / Dy II 1401 tU JAAQ A(\ Ho II

200 3458.93 z^r
11
11 2700 3463.98 r A TI

1

1

130 3469.44 IN D I
1

75 34.58.95 Nb I 120 3464.07 Sm II 240 3469.49 Ni I

110 34.58.98 Dy II 100 3464.16 Ce II 150 3469.49 u I

170 3459.20 Sm 11 75 3464.21 Ce II 490 3469.51 Er I

1 9n Sm II 9400 ^4^4 37 Yb I 4S q^AQ CO Cr I

90 3459.70 IN l> 1 70 3464.43 om II
1

J

180 3469.62 T? U 1
1

75 3459.84 Ce II 950 3464.46 Sr II 65 3469.63 Mo I

160 3459.92 Mo I 270 3464.,53 Er II 130 d 3469.65 Sc I

360 34.59.92 r I 55 3464.63 Tb II 110 3469.70 Tb 11

oloU. 1 / Ce 11 4UUUU C Re I Z l\J o4oy. / z Er II

130 3460.23 IVlo 1 70 3465.06 1 h 1 120 3469.78 T 1U 1

360 3460.27 Yb I 65 3465.25 Cr I 75 3469.85 Tb II

360 3460.33 Mn II 120 3465.44 Os I 1300 3469.92 Th II

380 3460.38 Tb II 95 3465.63 Zr I 40 3469.94 Zr II

Dy II
1 1 A Q /I A C 1

A

o40.T. /I- Pr II loU o"! /u. ly Dy II

100 3460.43 Lr 450 3465.76 1 h II
11 160 3470.36 1 D ITU

55000 c 3460.46 Re I 5100 3465.80 Co I 45 3470.40 Ce II

25 3460.58 Pr II 600 3465.86 Fe I 4700 3470.66 Rh I

110 3460.66 Dv 11 180 3465.86 Nb I 130 c 3470.76 Ho II

/ ivii
Q 1 AA 7 7 Pd I o'+Oo. VZ Th II IZU o't / U.oO Nd II

640 3460.78 Mo 1 110 3465.98 Tb II 190 3470.92 Mo I

4400 3460.97 Dv 11 2500 3466.20 Cd I 110 3471.13 Sc I

190 3461.00 Ti) I] 630 3466.30 LI I 560 3471.14 Dy II

200 3461.02 Th 1 100 3466.50 Gd II 100 3471.19 Nb I

160 3461 .09 Zr I 130 3466.54 Th I
AAA 0/171 1 A3471. 19 Zr I

240 3461.13 Sm II 140 3466.64 Th I 170 3471.22 Th I

140 3461.16 Tm II 40 3466.73 Pr II 95 3471.38 Co I

300 3461.18 Co I 320 3466.83 Mo I 560 d 3471.53 Dy II
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

snd
\_. Ildl ICI

Wavelength
in A

Element
and

Spectrum

Intensity

I nur^r'tpr

Wavelength
in A

Element
and

Spectrum

Intensity

and
1 rlQrQ^lpi"\j llald^iei

Wavelength
in A

Element
and

Spectrum

Q /I 7 1o4 / i.OU uy II 0/177 00 Tfl1 a T1
QC O/IQI CA

1 u n11
970 3471.71 Fr IT11 35 3477.39 Cp II 55 3481.54 Cr T

1

270 3471.73 Tb n 45 3477.45 Ce II 340 3481.75 Tm II

70 3471.96 Th I 100 3477.45 Ta I 100 3481.79 Mo I

120 3472.25 Rh I 75 3477.50 U II 1700 3481.80 Gd II

260 c no II
11

7n o'+ 1 i . i\j 1 11
II
11

04.01 DO Ww T1

270 3472.37 1 b IT
11 200 3477.75 T I,,no TI11 110 3482.10 Uy II

11

710 3472.40 Hf I 60 3477.77 Ir I 120 3482.11 Os I

4800 3472.48 Lu II 270 3477.84 u II 140 3482.14 Ce II

390 3472.51 U II 90 3477.93 Dy II 65 3482.23 Os I

0 /I "70 CO
1 a 1 100 o Ann m3477.93 Er T

I

11
0,1 A240 0 /1 00 0 0 i\e T

1

1600 3472.54 IN 1 1 160 3477.94 w 1 240 3482.35 i^e IT
11

150 3472.56 u II 200 c 3478.06 Ho 11 190 3482.40 Mo I

160 3472.72 Re I 130 3478.13 Th II 680 3482.49 U II

16 3472.76 Cr I 130 3478.30 Zr II 130 3482.55 Th II

oil) d 0/170 70
1 0 11

1 OA130 3478.46 Th II 50 3482.56 Yb II

25 3472.90 Zr 1 90 3478.48 Dy II 490 3482 60KjxXj^ « \J\J Gd II

24 3472.91 Cr I 65 3478.50 Zr II 130 3482.76 Th II

210 3473.00 Tb II 120 3478.53 Os I 75 3482.80 Tb II

140 3473.02 Nb I 65 3478.56 Co I 190 3482.81 Zr I

130 3473.03 1 h
IT
11 290 3478.69 Nb I 290 3482.91 Mn II

1400 3473.22 Gd II 3478.78 Nb II 190 3483 01 Zr I

65 3473.22 Mo I 200 3478.79 Zr I 230 3483.04 Tb II

55 3473.28 Tb II 500 3478.84 Yb II 130 3483.16 Ru I

100 3473.42 Th II 2100 3478.91 Rh I 130 3483.29 Ru I

320 3473.43 U I 60 3478.92 Ti I 1900 3483.41 Co I

40 3473.61 Cr I 200 3478.99 Hf II 60 3483.43 Pt I

380 3473.70 Dv n 180 3479.02 Zr II 760 3483.54 Zr II

260 3473.75 Ru I 120 3479.16 u I 95 3483.67 Mo I

75 3473.79 Tb 11 250 3479.17 Th II 230 3483.69 Tb II

65 3473.84 Fr II 480 3479.28 Hf II 550 3483.77 Ni I

45 3473.90 Ta 1 55 3479.29 Tb II 190 3483.84 Mo I

810 c 3473.91 Ho II 1200 3479.39 Zr II 80 3483.89 Ho 11

130 3473.96 Sm II 610 3479.41 Er II 95 3484.04 Rh I

8000 3474.02 Co 1 180 3479.43 Mo I 100 3484.05 Nb II

360 h 3474.04 Mn II 130 3479.53 Sm II 80
A ft A A ft

3484.48 Ir I

3474. 13 Mn II 200 3479.56 Nb II 100 3484.55 Er II

75 3474.22 Ce I] 100 3479.60 II 45 3484.62 Ta1 d I

5400 c 3474.26 Ho 11 70 3480.05 Th I 220 3484.68 Dy II

220 3474.27 Dy 11 100 3480.09 Mo I 55 3484.70 Ce II

150 3474.54 r 11 380 3480. 17 Tb II 75 3484.74 Ce II

4700 3474.78 Rh I 130 3480 26 Sm 11 6300 3484.84 Ho II

120 3474.89 0

1

11 65 3480.28 Cpv-.e 1

1

120 h 3484^88 Nrl I
1

150 3474.99 r II 35 3480.34 Ce 11 710 3485.05 Ce II

190 3475.03 Mo I 360 3480.36 II I 190 3485.16 Er 11

800 3475.45 Fe I 45 3480.38 Ce II 200 3485.21 Th II

50 O r i .) . )0 Nb I 4nn ^4fin 38O rOU. OO Re I 160 3485 27 Pt I

100 3475.67 Co 1

1

1.50 3480.41 II
I i 130 3485^32 z.r

TI
1

1

55 3475.72 Tb II 90 3480.42 Dy II 60 3485.34 Fe I

80 3475.82 W I 290 3480.44 Er II 380 3485.37 Co 1

1 10 3476. 12 Tb II 490 3480.52 Ta I 60 3485.69 Ti 1

1 10 ^17^1 90O'i IV} , J Tb II 240 Ti I 170 3485.73 Y I

500 3476.30 1 1)
II
1

1

170 3480.56 om II
1

1

85 3485^76 YKI D II
11

150 3476.31 Gd II 220 3480.81 Dy II 970 3485.85 Er II

240 3476.44 Re I 320 3480.85 Re I 200 c 3485.87 Ho II

150 3476.44 1' II 75 3480.98 Ce II 130 3485.89 Ni I

80 3476.46 Ir I 340 3480 98 Tm I 190 3485.92 Dy II

170 3476^54 1 h 11 50 3481.05 IND I
1 110 3485^92 V IT

11

340 3476.69 Tm 1 10000 3481.15 Pd 1 240 3485.93 Mo I

320 3476.70 Fe 1 1.300 3481.15 Zr II 50 3485.93 Nb I

480 3476.84 Cc II 75 3481 . 16 Ce II 220 3486.20 Gd I

1 'inn ^A77 C\l Dy II
04.Q1 OO Gd II O^lQ/; OA

LI II

75 3477.07 Eu 1 70 3481.30 Cr 1 160 c 3486.34 Ho II

80 3477.14 Re I 240 3481.30 Ru I 390 3486.51 Th II

600 3477.18 Ti II 150 3481.44 Nd II 3486.55 Th I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
n a rfl p ter

Wavelength
in A

Element
and

Spectrum

Intensity

C harac ter

Wavelength
in A

Element
and

Spectrum

Intensity

and
V./llCllCldCl

Wavelength
in A

Element
and

Spectrum

Er II OOV c Ho II oVi I .Oty Ho n
170 3487.08 Tm II 90 3493.11 Ce II 400 3497.81 Dvuy II

130 3487.20 Dv n 55 3493.17 V II 200 3497.81 Nb 1

65 3487.25 Us T
1 390 3493.33 1 Tu TI

11 240 3497.84 r e I

110 3487.28 Tb II 130 3493.34 Mo I 380 3497.85 Ta I

AOfi o'to 1 .OO Tm1 III
T
1

0/1QQ CO
1 11 TT Th1 11

TT11

1 <0 o4o/.41 om TT
11

OA 0 ;i no £A3493.60 no I1 loO 0 A AO C A3498. 54 1

120 3487.46 Os I 170 3493.61 Sm II 130 3498.62 Th I

50 3487.56 Pr II 100 3493.73 Ce 11 500 3498.63 Nb I

170 3487.57 Dy II 340 3493.99 U I 830 3498.71 Dy II

3487.60 Dy II
zzu T

1
0 /I A/1 1 Oo4V4. lo Uy 1

1

11
1 OAA1200 O/iAO no3498.73 nn

45 3487.57 n 1 TT1

1

270 3494.21 1 0 TI11 810 c 3498.88 no TT
11

85 3487.62 Tb II 130 3494.25 Ru I 200 3498.91 Sc I

85 3488.43 Yb II 25 3494.26 Pr II 220 3498.93 Dy II

180 3488.55 Ce II 1700 3494.40 Gd II 8300 3498.94 Ru I

1 QflloU 1/1 QQO'+Oo.OCS ivi n TT
1

1

1 1 A
1 lU 0 /I A/1 A Ao4y4.44 P UKn T

1
1 OA130 0 A AO f\C3498.96 1 h

T
1

150 3488.82 11 4400 3494.49 Uy 11 3498.99 TU
1 n TT

11

110 3488.99 Dy II 80 3494.72 Re I 100 3498.98 Hf I

75 3489.09 Nb II 2500 c 3494.76 Ho II 60 3499.06 Pr II

270 3489.35 Er I 320 3494.84 u II 6700 3499.10 Er II

loUU O A OA 0 "7

3489.37 u 1
1 160 3494.92 1 0 T

1 95 3499.10 1 1
T
1

4800 3489.40 1 55 3494.97 Cr T
1 160 3499.33 1 b T

1

45 3489.47 V I 75 3495.01 Ce II 240 3499^33 u II

290 d 3489.51 Tb II 85 3495.19 Tm 11 50 3499.53 Pr II

130 3489.52 Tm I 400 3495.24 W I 190 3499.58 Zr II

O OA Q A OA C "7

3489.57 LI
1

1

11 60 3495.29 r e T
1 220 0 A t\f\ 0 A

3499.84 sm TT
11

490 3489.58 Mo II
11 270 3495.36 1 D TT

11 140 d 3499.86 Uy TT
11

60 3489.74 Ti II 45 3495.37 Zr I 3499.96 Dv 11

2000 3489.77 Pd 1 40 3495.38 Cr 11 340 3499.95 Tm 1

110 3489.78 Tb 11 75 3495.60 U 11 200 3499.99 Th II

1 /I A 0 -t AA 1 0 Le 1

1

11
CA50 3495.62 Us 630 0 C AA AT3500.07

1

1

U T
1

290 3490.24 1
L

1

1

11 2400 3495.69 1^0 T
1 160 3500.28 TU

1 D TT
11

70 3490.27 Th 11 130 3495.70 Th I 75 3500.33 u II

120 3490.33 Os 250 3495.75 Hf II 170 3500.54 Sm II

70 3490.45 Th II 60 3495.75 Ti I 55 3500.68 Ce 11

OAA Q 1 AA C O
r e

1
1

•J r
7.S 3495.75 Li

T T
11 40 0 C AA 0 03500.82 V T

1

130 3490.65 Uy T 1

11 140 3495.84 Mn IT
11 810 3500.84 TU

1 0 TT
11

95 3490.74 Co I 130 c 3495.90 Rc I 660 3500.85 Ni I

110 3490.86 Re I 100 hw 3495.90 Yb II 75 3501.00 LI I

75 3490.93 Ta I 60 3495.92 Sm II 500 3501.11 Ba I

290 c 3490.95 Ho 1 r
11 80

o d n r n T
3495.93 Hf

T I
li 250 3501.16 Os T

1

230 3491.03 Nb I 100 3495.94 Cc II 130 3501.35 Zr
T

1

480 3491.0.') Ti n 1.30 3495.97 Ru I 160 3501.46 Ce II

80 3491.07 Rh I 75 3496.03 Nb I 140 3501.46 Th 11

75 3491.24 Tb 11 1700 3496.09 Y II 80 3501.49 Zr 1

480 3491.32 Co I 55 3496.20 1 b
T T

11 400 3501.50 Dy TI
11

120 3491 .34 1 11 4100 3496.21 Zr II 100 h 3501.58 Gd T I
11

50 3491.48 Nb I 75 3496^33 Ce II 220 350 L 86 Dv II

25 3491.49 Pr I 560 3496.34 Dy 11 70 3501.87 Th I

95 3491.50 Os I 530 3496.42 u 11 220 3502.14 Dy 11

70 3491 .58 Th 11 480 3496.68 Co 1 240 d
0 r no c\ A
3502.24 H I

55 3491 .72 Tm I 50 3496.81 Mn 11 3502.24 T I TT
11

lib 3491.74 Gd i] 70 3496^81 Th I 9600 3502.28 Co I

130 d 3491.77 Mo I 350 3496.86 Er 11 70 3502.42 Ru I

3491.87 Mo I 70 3497.01 Th 11 75 3502.50 Ta I

25 3491 .94 Pr 11 90 3497.03 V 11
C AAA5900 0 CAO C 0 Rh I

980 3491 .95 Gd 11 90 3497.09 Gd 1 65 3502.60 Ni I

210 d 3492^00 1 1)
II
1

1

80 3497! 1

1

r e T1 570 3502.62 Cn\_.o
I
1

65 3492.11 Ho I 90 3497.13 Dy 11 80 3502.73 Re I

140 3492.50 Er II 250 3497.16 Hf 1 610 3502.78 Er 1

160 3492.56 Tb II 70 3497.26 Th 11 200 0 C AO TO3502.78 Th 11

Z lU Tm II i; I 130 ^S09 870<.}\Ji, . 0 1 Ta 1

85 3492.62 Sm II 980 3497.49 Hf I 65 3.503.06 Pr II

5500 3492.96 Ni 1 100 3497.54 Mn II 560 3503.06 Re I

110 3492.99 Tb 11 150 3497.62 u II 270 3503.17 Dy 11
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Table 2. All observed lines in order of wavelength— Continued
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Character
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1600 3508.42 Lu I 400 3513.82 Fe I 120 3520.00 Os I

90 3508.47 Ce II 65 3513.85 Ce II 150 3520.02 V II

65 3508.71 Ce II 95 3513.86 Os I 200 3520.06 Nb I
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Table 2. All observed lines in order of wavelength — Continued

Intensity
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Character
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and

Spectrum

1300 3520.08 Co I 160 3525.79 Tb II 45 3532.23 Eu II

220 c 3520.16 Ho II 440 3525.81 Zr II 220 3532.57 Sm II
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or OA orOOZU.ZO Ti II loU oro^; A/too2t).U4 Fe I

OA9U oooz.ol Ce II
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80 c 3520.72 Re I 240 3526.60 U II 230 3532.80 Os I

160 3520.79 Tb II 70 3526.63 Th I 240 3532.81 Ru I

190 9COA If^ U II 130 3526.64 Dy II 90 3532.88 Ce II
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1 OA oozl . Id Dy II 160 3526.85 W I 630 3533.57 u II
0£ A oozl.z6 r e

T
1 190 3526.90 Dy T T

11 170 3533.59 Nd
/I OA 0 c o 1 A ^oozl. 41 ivio

T
1 55 3527.06 1 a

T
1 100 3533.66 Nb

120 3521.48 u II 200 3527.53 Nd II 560 3533.68 V J

80 3521.53 Y I 120 3527.85 Ce II 140 3533.86 Tb II
r r
00 oozl. 00 Hf I 1 10 3527.98 Ni I 600 3534.05 Ce n

2700 3521.57 Lo 1 8800 3528.02 Rh I 50 3534.12 Nb I
9 0 A330 0 C O 1 GOODZ 1 .00 Le 11 65

iron A r*

3528.05 Ce II 100 3534.24 Gd II

340 3521.91 Th II 430 3528.54 Gd H 320 3534.33 u
80 3521.91 W I 1200 3528.60 Os I 150 3534.44 Ce II

410 3522.03 Ir I 75 3528.61 Ta I 140 3534.45 Dy II

120 O C O O AC3522.05 INd
IT
11 45 3528.64 Ce II 120 3534.82 Re I

AA90 3522.28 Dy I

T

11 200 3528.68 Ku T
1 250 3534.85 1 m II

65 3522.37 Mo I 240 3528.69 u H 4400 3534.96 Dv jj

170 3522.43 Tm II 140 3528.82 Th II 210 35,35.16 Zr I

90 3522.45 Cd II 55 3528.90 Dy II 2000 3535.30 Nb I

210 3522.52 Er I 270 3528.95 Th II 100 3535.37 Ru I

150 3522.58 L' I 2700 3529.03 Co I 310 3535.41 Ti II

150 3522.67 u I 200 3529.03 Dv n 1700 3535.52 Tm JJ

290 3522.86 Dy II 45 3529.04 Ce II 980 3535..54 Hf II

55 3522.92 Tb II 60 3529.21 Re I 160 3535.54 W I

980 3523.02 Hf I 5000 3529.43 Tl I 90 3535.57 Ce II

130 3523. 12 Sm II 230 3529.74 V I 270 3535.65 Sm II

55 3,523.20 Tb H 110 3529.76 Tb n 2700 35,35.73 Sc JJ

75 3523.35 L' II 75 3529.77 LI II 130 3535.83 Ru I

3800 3523.43 Co I 7300 3529.81 Co I 75 3535.84 U I

70 3523.50 Th I 160 3530.02 Ce II 5500 3536.02 Dy II

240 3523.57 U II 230 35,30.06 Os I 490 3536.21 Tm II

480 3523.64 Os I 90 3530.22 Zr I 75 35,36.30 Ta J

1300 3523.66 Tb II 110 3530.51 Th I 440 3.536.32 Tb II

4400 3523.98 Dy 11 310 3530.60 Sm II 200 3536.56 Fe I

90 3524.07 Co II 230 3530.77 V II 290 3536.58 Dy II

980 3524.20 Gd 11 70 3530.85 Zr II 850 3536.58 Tm II

100 3524.23 Mo I 100 3530.87 Hf I 760 3536.62 Hf
8200 3.524. .54 Ni I 90 35,30.95 Ce II 85 3.536.62 Tb I

80 3524.54 Re I 390 3531.11 LI II 110 .35.36.70 Ce II

170 3524.63 Dy II 75 3531.15 Eu II 85 3536.77 Sm II

190 3524.65 Mo I 100 3531.23 Hf I 1 10 3536.94 Zr II

110 3524.72 Y jl 100 3531.27 Er 75 3537.06 u J

610 3524.91 Er II 130 3531. .39 Ru I 230 3537.11 Tb 11

90 3524.93 Dv 11 140 3531.45 Th I 65 3537.15 Ce II

240 3524.98 Mo I 150 3531.58 Ta I 150 3537.15 Gd II

85 3525.03 Tm I 65 3531.59 Ce II 200 3537.16 Th II

380 3525.14 Th n 27 3531.62 Ce I 640 3537.28 Mo J

240 3525.14 LI 11 240 3,531.64 U I 240 3.537.28 U I

110 3525.15 Gd I 22000 3531.70 Dy II 25 3537.31 Pr

85 3525.23 Nb I 210 3531.70 Tb II 110 3537.43 Ce
65 3525.28 Tm I 85 h 3531.71 Nd II 1.50 3537.44 U

85 3525.51 Sm II 360 3531.85 Mn I 160 3537.45 W
440 3525.61 Tb 11 3,532.00 Mn I 320 3537.46 Re
240 3525.65 r 1 140 3,531.93 Th II 1300 3537.48 Nb
75 3525.73 I' II 1100 35.32.12 Mn I 290 ,3537.66 Dy II

270 3525.74 Dv II 40 3.532.21 Ta I 110 3537.69 Tb
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Table 2. All observed lines in order of wavelength— Continued
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420 3537.91 Tm I 90 3543.29 Ce II 120 3549.05 Ta I

570 3537.94 Tb II 290 3543.35 Nd II 320 3549.20 u I
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Table 2. All observed lines in order of wavelength— ConlmueA
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OA ooDo.

/

L Od TT
11 dfifl rl 3CCO 77 1 b JCAA. 71 1 h

TT
11

ou occo 74.OODo. / 4^ Fe I yo accQ 70OOOO. I o Co I oo OOUt". * O Re I

oDDO. OO Ru I 1 f\(\ OOOO. Re I
ccoo acAA 7Q Ta I

70 3553.99 Nd II 150 3558.96 Zr I 150 3564.88 u II

150 3554.00 Hf I 320 3558.99 Ir I 880 3564.95 Co I

1 xc\ OOD4'.U / Zr II l\3
QCCQ AOoooy.uo Ho II loU OOOO.UO u I

0004-. 1

0

Sm II oo QCCA AQooov.Uo YK1 o T olU qc/cc 17OOOO. 1 ( Fr T
X

^^^d 9(1OO OH-, Mo I 0 lU oooV. lU om IT
11 OoOO.O'l' TK

80 3554.21 W I 50 3559.12 Nb I 1600 3565.38 Fe I

210 3554.30 Er II 55 3559.14 Tb 140 3565.40 Th II

000'+. 4'0 Lu II AAC\ OOOV.OU Dy II
nnyo 0 c c /cn35o5.69 Dy II

oOO'+.OZ Nb I zVU Qccn onoooV.oV 1 D I
i

C 7A570 0 C £ C 1 A3565.74 1 D
1 1 n O004'.D4' Ce II OOU oooy.4o 1 11

TI
11

/inA4yo 0 C<C C A 13565.91 Tin
1 m IT

11

1000 3554.66 Nb I 230 3559.76 Tb II 300 3566.05 Mo I

280 3554.93 Fe 1 960 3559.79 Os I 1100 3566.10 Zr I

d.9ft 0000.uu Ce II 1 C\C\(\ OCCQ QAoooV .Vu Er II
1 QA150 5566. 16 Cr I

zuu a OOOO.Ul 1 n I
1

07A 0 C CA A/1ooov.y^ 1 n
TT
11

1 1 A110 3566. 18 V
T
1

Q C C C 1 A
0000. lU 1 11

II
1

1

zVU oooU. 14 Uy IT
11 5000 3566.37 m;INi T

1

40 3555.24 Pr 11 410 3560.15 Ho II 1300 3566.47 Tm II

160 3555.29 Tb 85 3560.27 Sm II 2300 3566.60 U I

uoU oooo.oz I) I loU oooU.ol U I
1 OAloO 5566. // Ta I

OD 0000. 'fO MaIVI 0 T
1 OOOU.OO I D II

11
oon//O 5566.04 om II

11
^^"^c: 7ri0000. /

U

1 n T1 loU
oc/Ln A A00011.44 U II

11 7A/o QCA7 AC556 < .05 Til1 n TI
11

200 3555.77 Nd II 55 3560.60 V II 110 d 3567.12 Gd II

210 3555,82 Tm I 170 3560.70 Yb II 130 3567.16 Ru I

1 0 c c c 07OOOO.V / Dy 11
/I 1 A
1-11)

0 ci^n 7c55oU. /5 Nd II
1 7A170 0 C ^^7 O^556 / ./6 Th I

yo oooo.y / ws 1
1

1 OAAl^UU JC/iA OA5560. oO Ce 11
1 1 A
1 10 9 C<;7 0 O556 (.5/ no TT

11
c cOD 0000. Uo TK

1 D 1 OAAIzUU 5560. o6 \JS
I
1

O 1 AolO 0 C 7 0 C556 (.55 1 D TT11

100 3556.08 Er 1 1100 3.560.89 Co I 270 3567.36 Hf I

110 3556.25 Tb 340 3560.92 Tm I 420 3567.36 Tm I

cr
Oi>

1 C C A O C V 1
OOA5/0 0 C£ 1 /II5501.41 U I

1 1 A
1 10 9 C^^ 7 ^ C556 / .65 Gd II

.5550..iy I
1

A C45 0 c/; 1 c A5561.54 i^e 1111
1 AAOlOO 9 C<;7 7A

5,56 /. /O OC II
11

o55o..T / 1 m I
1

1 7A170 0 c ^ 1 cn
3.561..59 Sm T|

11
7A70 0 c /; 7 7A3,567.70 1 n TI

11

2100 35.%. 60 Zr II 70 .3.561.61 Nd II 4800 3567.84 Lu I

100 35.56.63 Ru I 1300 ,3,561.66 Hf II 60 3,568.00 Ir I

1 /U 5550. / I- Sm II
3 OAA5/00 Q C/i 1 1

A

5561. (4 Tb II
1 rf;AloO ^ICAO A/i,i,56o.04 W I

1 1 AA
1 lUU C

ozzc noj5.io.7o no 11 65 O C ^ 1 7 C3561.75 IN I
I
1

1 OA1/0 3568. 13 r a TT
11

C A560 5556. oO V 11
11

7A70 O C ^ 1 703561 .78 1 n 1
1

nA90 0 C iC O 1/1
3,568. 14 7r

L.V
TI
11

100 35.56.84 Er 11 1200 3561.80 LI I 160 3,568.23 Re I

65 3556.90 Ce 11 90 3,562.10 Ce II 4200 3568.27 Sm II
1 A AA *} C C 7 AC555 / .1)5 Gd II

oc/;o 0/1556/. /4 Pr II
CA50 5.560. 51 Nb II

O 1 A '3CC7 A7 hr T
1

1 OA1/0 556/. ,i4 Us I
1

A OAA4/00 QC/^Q CO5560.5/ TU
1 O IT

11

1 iiA160 i C C 7 17555/. 1 / Ir
T
1

A A OCA*") C/;.i56/.56 D-r r
1

1

11
oc/5 oc/;o A75560.6 / r r

IT
11
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TTU
1 1 A
1 10 'J C C 7 ^ >>

3537.62 Dy 11
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0 c/; 0 /I c5565.45 LIHo TI
11
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1

25 35.57.70 Pr 11 630 3563.50 Nb I 55 3568.94 V I

420 3557.79 Tm II 210 3563.54 Er I 1600 3568.98 Tb II

390 3557.84 1

'

I'
T
1 630 3563.62 Nb I 1 100 3569.04 ni II

11

55 3557.95 1 a
T
1 390 3563.66 1 T

1 530 3569.06 1 rU II
11

1500 3558.02 IT..t.r I 560 OOOO.69 Uy 11
11

O 1 AzlU OC^Aoooy.z / Lir
I
1

75 35.58.09 Tb 65 3563.76 Mo I 90 3569.32 Ce II
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1 1 n OOOO.oZ Ce II

'iC.AQ OO0007. OO Co I

OA -oU C
Q C CO 1 c55 5o. 1
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Ho 11
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A AC\ L44U n 1 C C O '3

5550. z5 Dy 11
onn/oo 0004.UO Gd 11 ou 1'^fxQoooy.oo Pr 11

Rh I

100 Gd II

430 3558.47 Gd II 240 3564.13 70 3569.62 Th II

80 3558.52 Cr I 120 3,564. 18 LI I 200 3569.66 Dy II

650 35.58.52 Fe I 220 3564.24 Dy II 310 3569.78 Os I

6600 3.5,58.55 Sc II 150 3,564.31 Hf I 720 3569.80 Mn I

40 35.58.71 Ce II 130 3564.56 Ru I 3570.04 Mn I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Wavelength

in A
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Intensity

and
Wavelength
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Character Spectrum Character Spectrum Character Spectrum

130 3569.80 Tm I 630 c 3574.80 Ho II 140 3580.23 1 h
IT
11

140 3569.82 Th I 1600 3574.96 Co I 190 3580.25 U I

210 3569.93 Er I 50 3574.96 Pr II 5000 3580.27 Nb I

4000 3570.10 Fe I 50 3575.13 Nb I 1000 3580.52 Er II

1200 3570.18 Rh I

110 3580.54 Mo I

240 3570.26 Re I 160 3575.22 W I 90 3580.57 Ce 11

90 3570.41 Gd II 85 3575.29 Tm I 150 3580.62 . Gd II

290 3570.44 Ho I 45 3575.30 Ce II 410 3580.75 Ho II

160 3570.56 Er I 530 3575 32 Th II 7700 3580.94 Sc II

25 3570.56 Pr I

2500 3575.36 Co I 390 3580.94 Sm II

85 3570.57 Yb II 25 3575.51 Pr 650 3580.97 Re I

690 3570.59 Ru I 1100 3575.79 Zr I 6000 3581.20 Fe I

240 3570.65 Mo I 1500 3575.85 Nb I 410 3581.83 Ho II

75 3570.65 U II 160 3575.90 Tb I 360 3581.84 U II

240 3570.65 w I

80 3575.97 W I 1400 3581.89 Mo I

920 3570.75 Er II 110 3576.00 Dy II 980 3581.91 Gd II

75 3570.93 u II 260 3576.05 Y I 200 3582.01 Th II

45 3570.98 Ce II 70 3576.16 Nd II 190 3582.02 Dy II

55 3571.04 V I 240 3576 22 u II 290 3S82 02 u II

4500 3571.16 Pd I

210 3S76 23 Ce II 50 h 3582 25 Pr II

150 3571.16 u I 4400 3576.24 Dy II 85 3582.36 Nb I

190 3571.43 Y I 9900 3576.35 Sc II 190 3582.62 U I

100 3571.44 Dy I 200 3576.56 Th I 190 3582.63 Nd
120 3571.56 u II 90 3576.58 Dy II 85 3582.67 Sm II

110 3571.57 Th 11
160 3576.64 Tb 80 c 3582.80 Ho II

90 3571.65 V I 100 3576.77 Gd II 55 3582.81 V I

90 3571.67 Dy II 230 3576.83 Tb I 100 3582.88 Nd
150 3571.69 u II 1300 3576 85 Zr II 810 3583.02 Re 1

150 3571.85 Ta I 1700 3576 87 Dv II 140 d 3583.04 Th II

990 3571.87 Ni I

230 3577.08 Tb 3583.10 Th I

690 .3571.93 Gd II 150 3577.08 U II 4700 3583.10 Rh I

320 3572.07 Tb II 1000 3577.45 Ce II 110 3583.28 Hf 1

340 3572.39 Th II 75 d 3577.47 Pr II 310 3583 39 Sm II

120 3572.43 Ce II 180 3577 55 Zr I 85 3583.43 Tm I

2100 3572.47 Zr II
200 3577.72 Nb I 120 3583.53 Rh I

80 3572.48 w II 270 3577.79 Sm II 100 3583.65 Gd I

50 3572.50 Yb II 55 3577.87 V I 90 3583.66 Ce II

13000 3572.53 Sc 11 1400 3577.88 Mn I 110 3584. 18 Th I

1100 3572.74 Pb I 360 3577.92 II I 200 3584.21 Pr II

210 3573.08 Zr 11
830 3577.98 Dv 11 1 10 3584.21 Ta I

200 3573.22 Th II 50 3578.08 Co I 170 3584.26 Sm II

410 c 3573.24 Ho 11 150 3578.23 Zr II 160 h 3584.33 Cr 1

150 c 3573.44 Ta I 310 3578^24 Er I 110 3584.34 Ce II

90 3573.52 V I 240 3578.33 II I 400 3584.42 Dv 11

130 3573.64 Cr I

390 3578 36 Gd 11 85 3584.51 Ta I

90 3573.71 Ce 11 19000 3578.69 Cr 1 3300 3584.52 Y II

1200 3573.72 Ir I 110 3578.70 Tb 130 Fe I

120 3573.74 Ti n 630 3578.72 u II 3200 3584 88w K3KJ y I

780 3573.83 Dv n 50 3578 90 Co I 5400 3584 96 Gd II

140 3573.86 Er II
3579.03 Co I 500 3584.97 Nb I

320 3573.88 Mo I 25 h 3579.05 Pr II 710 3585.03 Tb II

80 3574.04 Cr I 160 3579.11 Dy II 130 Th II

280 3574.06 Tm II 810 3579. 12 Ho I 3300 3585 06 Dy 11

120 3574.08 Os 1 3579. 12 Re I 1000 ^585 Ifi Cn I

190 3574.11 u I

1 100 3579.20 Tb II 130 3585 30 Cr II

1400 3574.15 Dv II 340 3579.33 Th II 360 3585.32 Fe I

35 3574.20 Ho II 90 3579.44 Dy II 360 3585.47 Yb 11

60 3574.24 Ti I 190 3579.44 Er I 300 •^585 71 Fe I

200 3574.43 La 1 100 3579.55 Gd II 270 d 3585.77 Th II

200
50

3574.58
3574.58

Ru
Yb

I

II

85

70

3579.67

3579.77

Sm

Ru I

1400

3585 88

OOOiJ . i o

Th
Dy

II

II

330 3574.74 Gd II 150 3579.90 Hf I 170 3585.83 Sm
320 3574.76 I' I 50 h 3579.96 Pr I 240 3585.84 U I

330 h 3574.80 Cr 1 440 3580.04 Dy II 280 3586.07 Tm I

3574.94 Cr I 810 c 3580.15 Re II 560 3586. 1

1

Dy H
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Table 2. All observed lines in order of wavelength — Continxied

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

in A

Element
and

Spectrum

Intensity

and
Character

W flvclcngtn

in A

Element
and

Spectrum

130 3586.11 Fe I 130 3590.73 Tm I 120 3595.41 Nd II

150 3586.29 Ta I 200 3590.74 Mo I 100 3595.55 Mo I

880 3586 29 Zr
T
1 610 3590.76

T
Lr 1 70 00 70

.

Th I

65 3586.51 Os I 80 3590.82 W I 150 3595 64 Ta I

720 3586.54 Mn I 70 3590.88 Re I 65 3595.71 Mo I

90 3586.58 Gd II 110 3591.06 Th II 410 3595.84 Er I

370 3586.60 Er I 150 3591.23 Ho II 120 3595.91 Nd 11

90 3586.77 Ce 11 45 Ocl 7 J. . 0 i Eu II 240 ^=^96 05 Ti II

85 3586.82 Nd II 00 5 c: 01 3000^1. 1 D 400+UU *^^Q6 0^^ Dvuy IT
11

65 3586.86 Mo I 1 100 4.1 Uy II
11 OOU c 00 7U. i

I

01 I
1

400 3586.99 Fe I 90 3591.44 Gd II 110 3596.11 Ce II

OU 000 /. 16 Ti II 140 3591.45 Th I 75 3596.18 Pr II

6700 3587.19 Co I 150 0 J 7 1 . OU U II 04-UU ooVO. 10 Ru I

150 3587.19 II
i 1 1 ifl 3C:qiooy 1 . uu 1 t)

TT
11 A 1C\(\ ocQ/; 10 Kh T

1
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1 Ot-U OO^U.O^- I ..Lu 1

1

45 3587.22 Ce 11 85 3591.74 Sm II 810 3596.38 Tb II
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r I Co I
1 QOlOU o/;00 9 c:OOUU.Zo Dy II

oOU QCOO A7 Dv II zvu II II Vo o/ioo 9QoOUU.Zo Mo I

oonzyu QCOO "3 0 I II 1 1 n
1 lU Tb II 1 QOloU 0/;oO 9Qoouu.zy U I

540 3590.47 Gd II 1800 3595.04 Dy II 560 3600.38 Dy II

4000 3590.48 Sc 11 290 3595.12 Mn I 1600 3600.44 Tb 11

320 3590.50 r 11 80 3595.16 Re I 160 3600.,58 Ce II

330 3590.60 Ce 11 160 3595.28 Dy II 10000 3600.73 Y II

290 3590.66 Dv II 70 3595.33 Th II 75 3600.74 Pr II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

sind
Wavelength

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

Character

Wavelength
in A

Element
and

Spectrum

300 Nd OOUD.OU Nd L 0 ODl 1 .'U u I

540 c 3600.95 Hnnu 11 360 3606.32 u II 270 3611.41 Tb II

540 3600.96 Gd II 100 3606.38 Dy II 75 3611.57 Eu II

390 3601.03 Th II 130 3606.48 Yb II 65 3611.61 Tm II

65 3601.06 La II 320 3606.68 Fe I 16 3611.64 Ce II

75 1

1

T
i 1 lu oOUO.OV VV T1 9inZ lU OU 1 1 . 1 L/

I
1

3500 3601.19 Lx
T
1 130 3606.90 Uy TT11 27 3611.73 TI

11

350 3601.67 Cr I 80 3607.06 W I 690 3611.89 Zr II

340 3601.69 Sm II 130 3607.12 Gd II 130 3611.94 Pr II

110 3601.75 Tb II 210 3607.20 Er I 140 3612.00 Mo I

lyu ooUl.oo Us T
1 ooU/.oo I m TT

11
OA OOiZ.04 IT

11

6200 3601.92 V
I

TT
11 160 3607.38 Lx

TT
11 75 3612.34 T nLa XT

11

100 3602.00 Gd II 750 3607.41 Ta I 95 3612.39 Tm II

35 3602.03 Cu I 410 3607.42 Er I 110 3612.43 Sm II

1600 3602.08 Co I 420 3607.54 Mn I 200 3612.43 Th I

c r
DO Qj^AO /in

oOUZ.4o 1 a
T
1 oyu ooO ( .00 Ce

TT
II

1 AA100 3612.45 Mo T
1

150 3602.48
T T

U
T
1 120 3607.72 Nd 3100 3612.47 Rh I

500 3602.56 Nb I 25 h 3607.81 Pr II 70 3612.61 Cr I

40 3602.57 Cr I 55 3608.25 Tb II 190 3612.67 U II

130 c 3602.65 Ho II 210 3608.37 Mo I 25 3612.71 Pr II

360 3602.8/ Dy TT
11 170 3608.38 Th I 530 3612.74 Ni I

270 3602.94 Mo T
1 40 3608.40 Cr I 85 3612.75 Nd II

140 3603.16 Dy II 420 3608.49 Mn I 290 3612.78 Dy II

150 3603.20 Eu II 100 3608.73 Ru I 70 3612.87 Th I

340 3603.20 Th II 830 3608.75 Gd II 700 3612.88 Cd I

160 3603.21 r e
T
1 2100 o c AO n 13608.77 Tm TT

11 80 0/; 1 o oo Gd TT
11

65 3603.36 Le TT
11 2000 3608.86

T7»re T
1 85

O Z" 1 O AO
3613.03 'I'

1 m TT
11

70 3603.36 Th II 150 3608.96 u 11 160 3613.06 Tb II

150 3603.36 U I 65 3609.15 Os I 220 3613.08 Dy II

85 3603.74 Cr I 200 3609.22 Th II 75 3613.08 La I

3603.78 Cr II
XT
II1 10 3609.25 Dy 1 1 AA 00 1 0 . 1

U

Zr II

120 3603.74 U
T
1 980 3609.44 Th

TT
11 340 3613.31 Ho TT

11

70 3604.06 Th I 40 3609.48 Cr I 95 3613.36 Tb II

65 3604.07 Mo I 3400 3609.49 Sm II 140 3613.37 Mo I

50 3604.08 Nb I 250 3609.53 Tm II 540 3613.39 Gd II

150 3604.20 Ce II
OAAAA20000 3609.55 Pd I 170 0/; 1 0 COo61o.58 bm II

1700 3604.28 Sm II 240 3609.68 U II 100 3613.64 Mo T
1

90 3604.34 Dv I 550 3609.69 Ce II 230 3613.68 Tb 11

80 3604.39 Re I 220 3609.77 Ir I 420 3613.70 Ce II

95 3604.48 Os II 320 3609.79 Nd II 140 3613.70 Zr I

110 3604.68 Th I 240 d 3610.04 Th 11 140 3613.78 Th II

210 3604.71 Er II 3610.12 Th II 80 3613.79 W II

1100 3604.87 Gd I 40 3610.05 T
1 28000 3613.84 So 11

510 3604.90 Er II 200 3610.16 Fe I 140 3614.01 Th II

320 3604.90 Tb II 600 3610.16 Ti I 290 3614.07 Dy II

95 3605.05 Pr II 50 3610.23 Yb II 270 d 3614.21 Gd II

70 360^ 19 Th I 50 3610 25 La II 3614.42 Gd I

270 3605.26 TI
1

1

360 3610.30 Mn T
1 70 3614.21 Th T

1

460 3605.28 u I 170 3610.40 Th II 70 3614.35 Th I

13000 3605.33 Cr I 1300 3610.46 Ni I 70 3614.45 Cd I

940 3605.36 Co I 160 3610.49 Re I 320 3614.63 Tb II

240 3605 46 Fe I 150 3610.49 U II 100 3614.70 Dy II

120 3605.48 TIu IT 3600 3610^51 I 1100 3614^77 TI11

45 3605.59 V I 150 3610.69 U I 240 3614.78 Rh I

130 3605.64 Ru I 830 3610.76 Gd II 100 3614.95 Dy II

1 10 3605.65 Th II 200 O £ 1 A OA3610.80 Th 11 110 3615.04 Hf I

250 3605 66 Gd II 120 3610.91 Ce II 480 3615.13 Th II

160 3605.69 tr T
1 220 3610.91 C A TT

11 65 3615.15 Mo T
1

130 3605.77 Ho I 7800 3611.05 Y II 50 3615.16 Pr II

310 3605.86 Rh I 110 3611.23 Dy I 130 3615.24 Sm II

50 3605.96 Pr II 75 361 1.24 U II 75 3615.39 Co I

OUUU. U'* Tb II o\j 1 1 . o\j Yb II 1 'if)lOU OU 1 O. Ou Nb I

240 3606.06 W I 45 3611.31 Ce II 150 3615.54 U I

1800 3606.12 Dy II 320 3611.33 Tb II 55 3615.64 Ce II

290 3606.16 Tb II 75 3611.34 Ce II 85 3615.64 Cr I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

320 d 3615 66 Tb II 65 3619.95 Ce II 50 OVZiO. lO Fe I

65 3615.74 Mo I 180 3619.97 Tm II 140 3625.17 Nb I

370 3615.82 Nd II 200 3619.98 Dy II 350 3625.20 Ru I

130 3616.08 Dy II 90 3620.04 Hf I 55 3625.23 Ta I

45 3616.15 Eu II 320 3620.08 U I 170 3625.26 Gd II

120 3616.20 Ce 11 170 3620 10 Sm II 100 169'i 9S Fr TTli

320 3616.33 11U I 560 3620.16 Uy IT
11 170 c 3625.46 rlo

II
11

110 3616.37 Dy II 60 3620.28 Ru 810 3625.54 Tb II

3100 3616.56 Er II 200 3620.37 Th II 390 3625.63 Th II

250 3616.57 Os I 45 3620.43 Co I 80 3625.71 Ir I

320 ^616O \J l\J t (JO Tb Ij 07U OUZU.4'0 TI
11 1 /in14U QA9R 71oOZo. / 1

MkIND T
1

75 3616.66 Pr II 200 3620.46 Rlii\n 200 3625.90 Tk
1 11

T
1

55 3616.72 VV T
1 100 3620.58 Uy TT

11 160 3625.91 Ke T
1

320 3616.76 u II 240 3620.58 Sm II 120 3625.98 U II

70 3616.84 Mo I 4300 3620.94 Y I 330 3626.18 Mo I

800 3616 89 Hf T fnn 0\JL i .UO iND izu OOZO. lo l\d II
11

75 IIu T1 OU o/ioi n7oOZi.U L r r
TT
11 luU Q^o/; OAoozo.zy I

lr
T
1

1 lU c ooJo.Vo Ho II 270 3621.12 Th II 170 d 3626.32 Gd II

60 3616.95 Ru I 45 3621.15 Ce II 3626.41 Gd II

670 d 3617.02 Th II 1700 3621.23 Sm II 570 3626.50 Tb II

3617.12 Th 11

OOZl.^-O r e
J

1 QAAloUU Q/;0£ CAoozo.oy Kh T
1

320 3617.08 Rol\e T
1 160 3621.46 Ke 980 3626.62 T

1 a
T
1

430 3617.16 Gd II 160 3622.00 Fe } 430 c 3626.69 Ho II

130 3617.20 Dy II 75 3622.04 U I 370 3626.74 Ru I

190 3617.21 Ir I 130 3622.11 Tb II 160 3626.87 Tb II

oyj OU 1 <

.

ne T
1 oOZZ. 10

^1
QCAooU Q^;o7 AloOz /.Ul am IT

11

110 3617.43 OC t
1 140 3622.29 1 n

-J

130 3627.24 w T
1

75 3617.49 u T
1 65 h 3622.32 r r 490 3627.25 no TT

11

1900 3617.52 W I 140 3622.34 Th I 40 3627.29 Ru I

75 3617.62 u I 160 3622.34 W I 120 3627.41 Nd II

1 in OU 1 / . uo Uy TT
11 l^e

{j

oc; OOZ / .oU i\n T
1

1 inX 1 u OU i ( .uo rii
T
1 1 7n1 1\) oozz.ou 5m OOZ / .01 Co T

1

90 3617.71 Nb I 95 3622.54 Eu {} 170 3627.97 Sm II

100 3617.78 Dy 11 25 h 3622.64 Pr II 720 3628.04 Er I

130 3617.79 Fe I 3622.74 Pr II 120 3628.11 Pt I

iin IT
11

320 3622.70 U I
oO 1 ( .oO Lr oon AZVU 0 ^A9Q 9AOOZo.ZU Tk

1 D TT
11

380 3617.86 1 b
IT
11 no 3622.80 1 n 90 3628.25 Ce TT

11

70 3618.08 Ho II 190 3622.81 Gd j{ 65 3628.35 Mo I

25 3618.08 Pr II 390 3623.06 u II 75 3628.38 U II

290 3618.10 Dy II 80 3623.19 Fe I 45 3628.61 Ce I

1 Aft oO lO. 1 o TU
1 0 IT

11 oOzo./o Mo 1 C\(\lUU OOZo.DO Mo T
1

110 3618.36 TL
1 h T

1 240 3623.32 bm 660 3628.67 I
lr

T
1

410 3618.43 Ho I 30 3623.42 Tm 1900 3628.71 Y II

50 3618.44 Nb I 200 3623.59 Ho I 320 3628.83 La II

150 3618.49 U II 60 3623.64 Ru I 60 3629.20 Re I

Q/^ 1 O CIoolo.o] Dy TT
11 ooU oOzo. /

4

Ce 9/1Z4 oozy.oi Mo T
1

160 3618.58 Ce IT
11 220 3623.79 Mn 310 3629.37

T? T
1

2000 3618.77 Fe I 440 3623.84 Ce 1100 3629.42 Dv II

90 3618.90 Nb I 1100 3623.86 Zr I 380 3629.44 Tb II

110 3618.90 Tb 11 290 3623.92 Tb II 250 3629.51 Gd II

oxu q/; 1 Q nooolo.yz Lr TT
11 OUU oozo.w TLu OO ^^90 c:0oOZV.OV No IT

11

300 3618.96 Nd II 110 3624.00 OfHi 140 3629.74 Mn T
1

75 3619.13 u II 50 3624.11 Ca J 170 3629.94 Nd II

25 3619.15 Pr II 130 3624.15 Ce II 65 3629.95 Os I

100 3619.20 Ru I 85 3624.20 Tm I 180 3630.02 Zr 11

zyu Mn I 4 /U %fS)A 97OOZ'l'.Z / Dy Z lU O^OA AA T?
hr

TT
11

6600 3619.39 Ni I 40 3624.33 Co 4000 3630.24 Dy TT
11

200 3619.41 no IT
11 1400 3624.46 Maiviu 90 3630.25 TT11

120 3619.43 Os I 190 3624.65 Nd 290 3630.28 Tb II

160 3619.45 Dy II 130 3624.73 Ni 140 3630.30 Er II

oUU 9^ 1 n c

1

OOiy.Dl Nb II
1 1 A
L IK)

Q£0/i on Tb OO o/:qa /190D0U.4Z Ce II

40 3619.71 Th II 190 3624.82 Ti 220 3630.48 Dy II

50 3619.73 Nb II 270 3624.89 Gd 110 3630.60 Dy II

380 3619.73 Tb II 270 3624.90 Th 150 3630.62 Nb I

200 3619.80 Yb II 75 3624.96 Co 170 3630.67 Sm II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

3630 73 U II 140 3635.24 Th II 220 3639.05 Gd II

100 3630.75 Ca I 400 3635.27 Dy II 200 3639.33 Nb I

20000 3630.75 Sc II 95 3635.28 Pr II 210 3639.44 Co I

320 3630.87 Hf II 150 3635.30 U I 340 3639.45 Th II

130 3630.88 Od TT
11 100 3635.32

T
1

OTA310 3639.51 rin
T
1

200 3630 91 Ho I 80 c 3635.35 Ho II 5500 3639.58 Pb I

170 3630.96 Pr II 150 3635.40 u II 630 3639.80 Cr I

300 3631.02 Nd II 190 3635.42 Tb II 290 3639.82 Tb II

850 3631.13 Sm II 200 3635.42 Th II 35 3639.89 Tm II

200 3631.19 Ce II 100 3635.43 Hf 1 220 3639.90 Dy II

150 3631 39 Co I 1000 3635 43 Mo I 130 c 3640.17 Ho II

2000 3631.46 Fe I 4800 3635.46 Ti I 250 3640.18 Gd II

110 3631.46 Tb 11 120 3635.52 Ru I 240 3640.24 Nd II

180 3631.71 Ru I 270 3635.94 Th I 1100 3640.25 Dy II

430 c 3631.76 Ho II 120 3636.11 Sm II 450 3640.33 Os 1

140 3631 78 Er I 220 3636 90 Ir I 85 3640 30 Cr I

320 3631.94 W I 180 3636.25 Dvuy TT 220 3640.39 r c I

80 3632.04 Fe I 680 3636.25 Lu I 140 3640.62 Mo I

220 3632.09 Er II 210 3636.41 Er I 150 3640.64 Nb I

150 3632.11 Ce II 180 3636.45 Zr II 200 3640.64 Ru I

Eu II '\(\'\(\ "^Q vj r T
1 d^ Ce TT11

110 3632.62 Th II 35 3636.67 I 310 3640.76 II II

440 3632.78 Dy II 75 3636.72 Co I 90 3640.83 Dy II

100 3632.78 Er 11 100 3636.96 Nb I 240 3640.95 u II

140 3632.83 Th I 240 3637.00 Nd II 95 3640.99 Mo I

130 3639 84. Co I 1 dO 3fi^7 nf> Re I 220 36dl 9^1 Ho I

130 3632.84 Cr I 120 3637.15 La II 270 3641.27 Er II

110 3632.95 Ho II 270 3637.16 Er II 190 3641.33 Ti II

75 3632.95 U II 240 3637.23 Nd II 330 3641.39 Gd II

100 3633.00 Nb I 360 3637.28 Dy II 240 3641.41 W II

220 3633 09 Dv II 210 3637.47 Ru I 70 3641.47 Cr I

7800 3633.12 Y II 120 3637^51 u I 190 3641.50 Nd II

270 3633.26 Er I 65 3637.52 Mo I 170 d 3641.53 La I

670 3633.29 Tb II 100 3637.54 Nb 1 3641.66 La II

190 3633.29 U II 110 3637.56 Th II 95 3641.62 Pr II

90 3633 31 Nb II 3637 SQ Hf I 670 3641 66OUT" 1 • \J\J Tb II

45 3633.40 Ce- II 40 3637.64 Pr II 130 3641.79 Co I

70 3633.47 Nd 90 3637.75 Ce II 220 3641.83 Cr I

140 3633.49 Zr 11 45 3637.76 V I 65 3641.92 Er II

1000 3633.54 Er 11 240 3637.76 Yb II 500 3642.06 Ta 1

3fi33 71 NK I
i ion1 7V 'KfvKl 7Q Nfl1 "1 u TI

iX 70 '^6d9 90 IVI u T

55 3633.75 1 a I
1 150 3637.83 i X u T1 310 3642.25 Th1 II

I
1

110 3633.76 Dy 11 100 3637.83 Sb I 80 c 3642.36 Ho II

85 3633.92 Ru I 810 3637.84 Re I 160 3642.44 U I

320 3634.15 Zr I 120 3637.97 Ti I 70 3642.46 Nd II

90 Xh'XA IBOUO^. 1 o uy IT11 RiiAU I1 9Qn '^6d9 68 TV,1 u TT1

1

3400 3634.29 om TT
11 160 3638.20 Mr.iVlO

T
1 6600 3642.68 t;1

1

T1

340 3634.30 Nd II 840 3638.20 u I 170 3642.76 Sm II

110 3634.32 Dy II 130 3638.28 Ce II 13000 3642.79 Sc II

100 3634.44 Nb I 130 3638.30 Fe I 55 3642.83 Ce II

9^ JfiQA 4,7 Prr r
IT
11 no TT

11 8=; ^6d9 Od004"^

.

1 m T1

110 3634.52 VKI D 55 3638.32 1 n T
1 35 3642.99 RoIXC T1

120 3634.56 U 1 380 3638.41 Tm 1 70 3643.17 Pt I

240 3634.58 Th 1 670 3638.46 Tb 11 150 3643.18 Co I

510 3634.67 Er 1 25 3638.58 Pr II 75 3643.26 Tb II

1 ^fl r no II
11 36^8 fid 1 n I

1 UJ ^6d'? "^9 r r TT11

20000 3634.70 X>At^o
I
1 120 3638.65 TIU T1 85 3643.34 IN D T1

150 3634.71 Co I 1600 3638.68 Er I 110 3643.51 Th I

330 3634.76 Gd 11 70 3638.70 Nd 190 3643.63 Nd II

170 3634.87 Nd 11 30 3638.72 Zr 1 950 3643.65 Tm II

O 1 \}\J OOO't . 70 Ru I din OUOO. 1 I Sm II 8=1 JAAQ 79 Nb I

240 3634.93 Sm 11 100 3638.79 Nb 1 75 3643.76 Tb 11

70 3635.11 Nd 70 3638.79 Pt I 55 3643.86 V I

28 3635.14 Mo 11 160 3638.89 Tb 1 400 3643.92 Dy II

95 3635.20 Ti I 110 3639.02 V 1 95 3644.13 Tb II
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Table 2. All observed lines in order of wavelength — Continued

Intensity
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1 n a rfl r t pr
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Intensity
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i naTaotfT*
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4ZU u I 70 Mo I AT n4-10 oooo. lo Nd II

45 3644.30 Ce II 1000 3648.78 Dv II 140 3653.21 11 T
X

70 3644.35 Th II 50 3648.81 Os I 40 3653.39 Ta I

800 3644.36 Hf II 90 3648.97 V I 7200 3653.50 Ti I

100 3644.41 Ca I 220 3649.00 Cr I 600 3653.61 Tm II

•iAAA ere Pr TT oo^y. lU Hf I1
on OOOO.OZ i\e T

I

110 3644.71 VV T
1 310 3649.25 1 n TT11 660 3653.67 ^..e

TT11

50 3644.85 u TT11 190 3649.35 ^0 I
1 21 3653.83 1 a T1

100 3644.94 Nb I 95 3649.41 Tb II 160 3653.87 Tb II

310 3645.03 U II 310 3649.44 Gd II 170 3653.91 Cr I

TT
11 z4U 0£.Af\ AC 240 3654. 16 INd

ou'-to .z.y om IT11 IDU Tr«r e
T
1

1 in
1 lU o0d4. 18 Uy TT

11

6600 3645.31 Sc II 170 d 3649.51 u II 310 3654.40 Ru I

230 3645.38 Tb II 3649.58 U I 65 3654.45 Co I

300 3645.39 Sm II 90 3649.53 La I 220 3654.45 Ho II

Uy TT 660 3649.53 Sm II
230 3654.49 Os I

1000 3645.42 La TT
11 90 c 3649.60 Ho II 290 3654 59 Ti I

130 3645.45 Ce II 45 3649.73 Ce II 3900 3654.62 Gd II

100 3645.55 Pr II 170 3649.74 Th I 300 3654.83 Hg I

870 3645.62 Gd II 420 3649.85 Nb I 130 3654.86 Sm II

70 3645.63 INd
TT
11 90 3650.12 Ce II 350 3654.87 Rh I

250 3645.66 r r
TT
11 65 3650 13 rirr TT

11 130 3654 88 Dy II

240 3645.78 Nd II 2800 3650.15 He I 810 3654.88 Tb II

60 3645.82 Fe I 390 3650.18 La II 140 3654.89 U I

110 3645.82 Tb II 340 3650.19 Sm II 310 3654.97 Ce II

o64o.o6 Uy TT
11 290 3650.32 Ku T

1 120 3655.03 Nd TT
11

170 3645.90 am TT
11 2300 3650.40 1 b

TTU 30 3655.56
"7
Lx TT

11

900 3645.94 Er II 520 3650.41 Er II 110 3655.62 Dv I

170 3646.11 Ru I 240 3650.42 Nd II 90 3655.73 Yb I

45 3646.16 Cr I 90 3650.53 Hf I 400 3655.78 Sn I

DlUU Q£.A£. ino64d. ly Od TT
11 50 3650.69 Nd 1800 3655.85 Ce TT

11

180 3646.20 1 1

T
1 170 3650.77 1 h TT

11 100 3655 98 INd T
1

250 3646.30 Pr II 250 3650.81 Nb I 3100 3656.15 Gd II

95 3646.46 Tb II 180 3650.88 Ce II 100 3656.20 Th II

80 3646.52 W II 290 3650.93 Tb II 340 3656.22 Sm II

1 onloU 3646.61 Dy TT
11 450 3650.95 Gd

TT
11

OOA220 3656.26 Cr T
1

150 3646.65 Ce 11 170 3651.00 Sm II 35 3656.38 Er TT
11

180 3646.70 Tm I 80 3651.00 W I 90 3656.71 V I

65 3646.78 Er II 50 3651.04 Pr II 40 3656.89 Ta I

160 3646.89 Dy I 160 3651.19 Gd II 330 3656.90 Os I

110 3646.90 Sc I 400 3651.19 Nb II 55 3656.97 Co T
1

350 3646.97 Ce II 140 3651.35 Mo I 100 3657.11 Nb I

440 3647.06 Tb II 300 3651.47 Fe I 60 3657.27 Ta I

140 3647.22 Tm II 660 3651.53 U I 120 3657.32 U II

85 3647.29 Sm II 190 3651.59 Nd II 400 3657.35 Mo I

100 3647.30 Th II 80 3651.66 Re I 50 3657.42 Pr
TT
11

3647.37 Th II 5300 ^6Sl 80 Sc II 60 3657.49 Ta I

50 3647.31 1 \ D T
1 200 .3651.84 Hf I 80 3657^59 W II

150 3647.65 Th II 230 3651.86 Tb II 8200 3657.99 Rh I

110 3647.66 Co I 440 3651.97 Re I 420 3658.06 Th II

240 3647.72 Tm II 490 3652.07 U I 660 3658. 10 Ti I

3647.75 Ce II 130 3652 11 Ce II 210 3658 19 Gd I

570 3647^75 TK1 u TT11 370 3652.17 Th II 50 3658.21 Pr 11

2600 3647.77 Lu I 65 3652.26 Ce II 240 3658.22 Tb II

1600 3647.84 Fe I 230 3652.26 Tb II 45 3658.26 Ce II

120 3647.93 Nd 60 3652.32 Ru I 200 c 3658.48 Ho I

260 3647.95 Ce II 35 3652.38 Pr II 85 3658.78 Ta I

70 3648J 5 1 D
T
1 120 - 3652^45 IM a TT11 2000 3658.88 1 D TT11

110 3648.17 Th II 680 3652.54 Co I 170 3659.01 u II

340 3648.20 Nd II 620 3652.54 Gd II 75 3659.05 Pr II

100 3648.30 Pr II 140 3652.54 Th II 960 3659.16 U I

1 An Th II 0\J>JL, . OO Er II 36SQ 9^OyJOy . Ce II

180 3648.46 Dy II 500 3652.87 Er II 120 3659.45 Tb II

100 3648.48 Gd I 190 3652.97 Tb II 560 3659.51 Th II

85 3648.53 Cr I 420 3653.11 Ce II 80 3659.52 Fe I
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Table 2. All observed lines in order of wavelength — ConXmneA

Intensity
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in A.

Element
and

Spectrum

140 3659.58 Er I 95 3663.35 W I 70 3668.49 Mo I

170 3659.59 U I 830 3663.37 Ru I 45 3668.49 Y II

^659 61 Mb TT
11 250 3663 59 V

T
1 80 3668 SO Tb II

Sm n 1100 3663 65\J\JxJ \J\J Zr I 130 3668 62 Nb I

1 90 36 5Q 76 Ti n 90 3663 70 Ce n 80 3668 66 W I

120 3659.94 Nd II 340 3663.70 Th II 150 3668.72 Ce II

350 3659.97 Ce II 200 3664.10 Ni I 150 3668.79 Nd
do •^660 Oft Pr II 110 ^664 9^ So II ^700 (

u

oOOo.oO Pr II

^660 16 Vj c TT11 ROOU ^664 ^0 JVIO T1 lOU q^to QA0000. Vv Uy TT

150 c 3660 ^6 r r TT ^60OUU ^664 4^;OUU4'. 4-0 T1 ^soOOU ^66ft 07ODOO. 7 I
t;
1

1

T1

630 3660.37 Nb 1 2700 3664.60 Gd II 220 3669.01 Nb I

100 3660.40 Mn I 80 3664.60 Hf I 470 3669.02 Er II

100 Q660 44. Tb II ^AAAouuu ^AAA Al000'+. 01 Y II Q9AOZU QAAQ AC:oooy .Uo Ho II

60 ^660 ^9 I\c T1 7AA QAA/1 A9OOO'+.OZ Uy TT11 1 OA oooy. lo u
T
1

380 3660 6^ Ti T ^AAOUU ^AAA A90004-.OZ T^Ir
T
1

1 QAiOU QAAQ 9/1oooy.z4 INl
T
1

880 3660.64 Ce II 40 3664.64 Pr II 220 3669.34 Mo I

200 3660.75 Tb II 900 3664.70 Nb I 110 3669.41 V II

1 10 3660 78 Er II 00 ^AAd. 7^0004-. /

0

Ce II 1 QAIVU QAAQ /I Qoooy.'Q'O Nd
aOOVJ. 01 T o4U QAA/I Ql0004.01 Mo T

1 ooU oooy. 49 Ru I

oo ouuu . oo 1 m IT 7Ci 0000. UO TT
11 1 AAlOU QAAO t:ooooy.oz 17

f e
T
1

70 3660.92 Mo 1 75 3665.14 V I 450 3669.52 Ho I

120 3660.97 Nd 540 3665.18 Nd II 40 3669.53 Pr II

^661 O'^ Hf II 1 QAIVU ^AAc; OQ0000. ZO Dy II 9AAzOU QAAQ A/1oooy .04 Th T

9fiO ^661 90OUU 1 . ^u T 99Azzu ^AAROODO.OO rli TT11 9/1

A

Z^-U QAAQ AGoooy .oy Vk
I D

TTU
6900 ^661OUU 1 . oo RiiIVU T QA ^AA^ AHODOO.OU 1 D TT11 1 AAiUU QAAQ lAoooy. /

4

IN D
T
1

2200 3661.36 Sm II 500 3665.81 Tm II 85 3669.75 Nd
100 3661.62 Pr II 45 3665.98 Cr I 120 3669 78 Re I

OO ^661 69OUU 1 . uz Th I 4"^4-0 ^AAA AlODOO.Ul Ce I 9QAZoU QAAO 07oooy.y 1 Th I

TOO ^661 66OUU 1 . uu XT11 4^^4-0 ODOO.U'r
T
1 QA7A AA00 /U.UO Tk

1 n
TT
11

00 JfiAl ADOUU I . uo NKIN D T
1 1 70 A ^AAA inODOO. lu 1 Tu TT

11 9QAAZoUU QA7A A700 /U.U /

T T

u
TT
11

65 3661.69 I

•2AAA 91OOOD.Z 1 u TT
11

Ta 40 3670.26 Pr II

300 3661.71 Ir I 1300 3666.22 Rh I 90 3670.28 Ho II

^AAl 7^oDO i . i o Ce II 1 9AiZU 0000.0 1 Os I QAoU '^A7A QAoO /U.oO Re I

lOU oOO 1 . / O Uy TT
11

cc00 QAAA t^Q
oooo. 00 INd

T
1 00 '2A7A A 0OO /U.'+Z Mo T

1

ioU uOO 1 . / o Mo T
1 9QAZVU 0000. 0'f 5c

TT
11 1 QAloU QA7A A'ioO iyj.^o INl

T
1

280 3661.86 Rh I 95 3666.64 Cr I 90 3670.52 Ce II

110 3662.04 Er II 720 3666.65 Ho I 70 3670.52 Mn I

on Nb I 9QAZVU 0000. i Z Mo I
'^9AOZU QA7A00 iU. 00 Re I

1 70
1 J U ^AA9 AQ T 0La TT11 AC\C\•^UU OODO.o4 Uy T

1
9/1 A QA7A c:qOO iKJ.OO

T T

U
T
1

/in ^AA9 1 1OOOZ.

1

o ne T
1

1 QAloU oooo.y 1
t? unn T

1 o4U '3A7A AAoO /U.OO sm T T
11

95 3662.14 Zr II 110 3666.94 Mo I 50 3670.69 Yb II

280 3662.16 Co I 130 3666.98 Th I 2200 3670.84 Sm II

ion QAA9 OA
1

1

II OAA7 AO000 / - UU Nb I AftA4'oU QA7A QO00 / u.oy \JS T1

^AA9 9A AKjQ
TT
11 1 ^AlOU ^AA7 Ac;000 / . UO no TT

11 1 c:AloU '3A7A 00oo /u.yz Nd TT
11

'3AA9 OAoOOZ.Zu M Jl\a
TT
11 1 AA 0AA7 1 O000 / . lo

T T

U
T
1

OAAAzUUU OA00 / 1 .ZU Gd T T
11

170 3662.27 Sm II 25 3667.14 Pr II 170 3671.20 V I

Ho I 90 3667.28 Ce II 07U QA71 97OU ( 1 . ^ / Zr II
QAA9 QOOOOZ.OZ Pr II 00 a 'JAA7 AAoOO 1 .00 Nb I OO '3A71 Q700 / 1.0/ Nb I

lOU "lAAO "XlOODZ.OO TT
11 000 / . i 0 ML T

1 A QA71 1^1oO / i.oi Pb I

DO ^AAOOOOZ.04' 1 a
TT
11 VD 000 i .0 /

0r r
TT
11 1 AA QA71 ^AOO / 1 .o4 Th I

II

PAoU 000 1 . /

1

TP/w T
1

220 3662.69 Sm 120 3671.66 Nd n
45 3662.84 Cr I 250 3667.74 V I 600 3671.67 Ti I

1 QA ODOZ.OO Er I 00 QAA7 QOOOO / .OZ Ta I loU 0*^ "7 1 i^Ci00 / i.oy Dy II
OA o^/io ooOOOZ.OO Hg I o4U ooO / .Vo Sm II

/I A O^T 1 A

1

00/l.yl Pr II
1 7A QAAO QAoooz.yu Sm II 14UU QAA7 07ooo ( .y < Ho I 1 3AloU 0^71 Ayl00 / 1 .y4 Ce II

100 3662.99 Ce II 880 3667.98 Ce II 80 3671.99 Pt I

430 3662.99 Ho I 100 3667.98 U II 17 3672.02 La I

1 /in ouoz.yy Mo I 00 0000.UU Mo I ZzU 0/; "70 10OO /z. lo Ce I
o c00 0660.O0 Nd II 40 0000. UU Tb II

OAA200 3672.27 Hf I

oO 0000. lU Pt I
r r
00 0000. Uo Cr I

AAAyyu 0 T 0 OA3672.30 Dy II

450 3663.12 Tb II 1100 3668.09 Tm II 540 3672.36 Nd II

220 3663.20 Th I 140 3668.14 Th I 95 3672.40 V I

130 3663.21 Cr I 100 3668.21 Hf I 80 3672.41 Re I

240 3663.28 Hg I 80 3668.32 Gd II 55 he 3672.44 Nb 1

140 3663.30 Mo I 160 3668.45 Zr II 190 3672.58 U II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
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70 3672.69 Ho I 90 3677.08 Nb I 180 3682.08 Ce II

420 3672.70 Dy II 260 3677.39 U I 650 3682.08 W I

350 3672. /9 Ce II OD it) I / .OU Nd CAoU o/;oo AA3682.09 Mn
J590 MO T

1 ZUU 00 ( 1 .00 r e T
1 loU I e

170 3673.06 TIU 1 loU CW 36 / /.64 no TT
11

OOAA2200 3682.24 nl

400 3673.14 Dy II 190 3677.67 U II 810 3682.26 Tb II

120 3673.14 Tm II 40 3677.68 Cr II 140 3682.46 U
45 3673.19 Eu II 90 3677.70 Mo I 720 3682.65 Ho I

27 3673.23 Nb I 110 3677.78 Nb I 500 3682.70 Er II

140 3673.28 1 h
TT
11 340 3677.79 Sm II 380 3683.05 Co I

190 3673.39 u II 55 3677.89 Cr II 110 3683.06 Fe I

280 3673.40 V I 300 3677.89 Tb II 60 3683.06 Ta I

580 3673.54 Nd II 410 3677.98 Tm II 570 3683.13 V I

180 3673.64 Ce II 200 3678.02 Th 11 140 3683.20 Tm II

200 3673.79 1 h
XT
11 200 3678.04 Th 11 400 3683.30 W I

80 3674.04 Pt I 240 3678.18 Nd II
3683.39 W I

1000 3674.05 Gd I 45 3678.26 Eu II 14000 3683.48 Ph T

100 3674.05 Tb II 240 3678.32 R..I\U I
1 180 3683.59 u IT

11

45 3674.06 Ce II 40 3678.35 Sc II 160* 3683.93 w I

170 3674.07 Sm II 640 3678.51 Dy I 320 3684.01 Er I

1400 3674 08 Dv II 220 o\j t o . oy Ho II OUC*. 1 1 Fe
T

190 d 3674.13 u I
90ZV oO lO. iZ Nb I 2000 3684.13 Gd I

45 3674.14 Ce II 380 3678.75 U II 45 3684.22 Mo II

50 3674.14 Pr II 100 3678.78 Tb II 3684.33 Mo I

260 3674.15 Ni I 450 d 3678.85 Tm II 380 3684.28 Er II

140 c 3674.36 Ho II
3678.95 1 m TT

11 85 3684.29 Nd

230 3674.45 Dy I 100 3678.88 Nd II 60 3684.32 Lu I

95 3674.58 W I 14(J
0<;7O HA Zr II 75 3684.48 Co I

45 3674.63 Eu II lyu OO lo.yo Lr T
1 180 3684.62 U

100 3674.65 Nd 90 3679.16 Ce II 80 3684.65 w
800 3674.72 Zr II 720 3679.19 Ho I 220 3684.81 Tb II

140 3674.76 Rh I 350 3679.21 Gd I 820 3684.85 Dy
450 c 3674.77 Ho II 240 3679.38 U I 430 3685.16 Ho II

270 3674.78 Nb I 220 3679.42 Ce II 3100 3685.20 Ti II

65 3674.83 Ta I 80 3679.60 W I 25 3685.26 Pr II

21 3674.88 Pr II 670 3679.70 Ho I 120 3685.55 Cr T

320 3674.98 Ir I 280 3679.71 Th II 1300 3685.78 Dy I

190 d 3674.99 u II 280 3679.81 U II 150 3685.78 U I

3675.08 u II 40 3679.82 Cr I 1200 3685.80 Nd II

140 3675.08 Yb II 650 3679.92 Fe I 45 3685.95 Ru I

35 3675.12 Ta1 a 1 160 c 3680.00 Ho II 120 3685.96 Ti
T

27 3675.17 Nb I 50 3680.00 Pr II 130 3686.00 Fe I

80 3675.18 Er II 180 3680.08 Ce II 45 3686.04 Ce I

55 3675.26 Sc II 65 3680.10 Er II 120 3686.07 Nd II

90 3675.36 Mo I 300 3680.11 V I 35 3686. 1

1

Mo I

120 3675.45 I
1 35 3680.21 Re I 100 3686.18 Ta

T

160 3675.55 w I 55 3680.37 Zr I 190 3686.26 V I

700 3675.57 Th II 1300 3680.60 Mo I 720 3686.33 Gd II

280 3675.70 V I 3680.68 Mo I 85 3686.56 Nb I

480 3675.74 Hf I 45 3680.85 Ce II 140 c 3686.65 Ho II

220 3675.78 1 D II
1 1 240 3680.88 11 T

i 130 3686.80 Cr\—

I

J

23 3675.98 IVIO
I
i 130 3680.98 OIIl T 250 3687.03 Pr TI11

60 3676.00 Re I 560 3681.04 Rh I 200 3687.08 Ir

120 3676.02 Dy II 40 3681.04 Ta I 85 3687.10 Sm II

90 3676.16 Ce II 40 3681.24 Ta I 150 3687.19 Pr II

on IVi 0 I
1 35 ^681 28 ive I 130 3687 25 Cr T

90 3676.31 Nb I 180 3681.38 Ce II 440 3687.30 Nd II

65 3676.32 Cr I 90 d 3681.55 Mo I 95 3687.35 Ti

3800 3676.35 Tb II 3681.72 Mo I 29 3687.44 Nb
190 3676.51 Er II 85 3681.57 Os I 800 3687.46 Fe

260 3676.55 Co I

19 3681.69 Cr I
470 3687.47 V

260 3676.56 U II 270 3681.73 Sm II 75 3687.54 Cr
2200 3676.59 Dy II 50 h 3681.85 Pr II 3100 3687.74 Gd II

170 3676.68 V I 85 3681.88 Th II 180 3687.80 Ce II

70 3676.96 Mn I 230 3682.04 U II 120 3687.97 Nb II
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Table 2. All observed lines in order of wavelength — CoiHinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
vjiiaracier

Wavelength
in A

Element
and

Spectrum

Intensity

and
\_.iiciracicr

Wavelength
in A

Element
and

Spectrum

570 3688.06 w T
X 160 3693.87 Uy T1

OA30 0/;ao 1 03698. 18 Ti1

1

T
1

1300 3688 07 VV T
1 280 3693.90 1 n TT 990 3698.21 Uy TT

11

320 3688.15 Tb II 80 3693.93 Ni I 280 3698.26 Rh I

85 3688.18 Nb II 1100 3693.99 Sm II 55 3698.26 Th II

65 3688.31 Mo II 240 3694.01 Fe I 110 3698.36 Ce II

120 3688.36 Dy
TT
11 210 OCCiA AO3694.03 Gd TT

11
1 AA ni TT

11

Eu II 3694.19 Yb II 60 3698 43 Ti I

160 3688.42 Ni I 190 3694.30 Sm II 55 3698.53 Mo I

270 3688.42 Sm II 140 3694.42 Dy II 380 3698.60 Rh I

19 3688.46 Cr I 140 3694.45 Ti I 70 3698.60 Yb II

65 3688.66 Ce II 60 3694.52 Ta II 140 3698.66 Ce II

120 3688.70 Nb I 130 3694.66 Ho I 35 3698.83 Os I

240 3688.76 1 n II
11 150 3694.67 NKIN D T1 200 3699.33 Th1 u IT11

70 3688.97 Mo I 410 3694.74 Tm II 80 3699.41 w I

85 3689.04 Nb I 3694.82 Tm II 60 3699.53 Pr II

250 3689.06 Os I
140 3694.75 Tb II

Hf II240 3699.72
160 ^689 1 9 Er II 4700 3694.81 Dy II 1 ^00 o\jyy . 1

0

Gd II

240 3689.12 1 u TT11 300 3694.81 Nrl TT11 170 3699.87 Tin1 Ml IT11

45 3689.16 Ce II 300 3694.91 Ce II 35 3699.91 Pt I

130 3689.46 Fe I 1400 3694.94 Mo I 150 3699.92 Ce II

860 c 3689.50 Re I 60 3694.95 Rh I 95 3699.93 Nb I

410 ^fifi9 Mo\j07 > u y Nd II ^60"^ O'l Fe I 70 3700 01 Mo I

100 3689.71 Prr r
TI
11 450 3695.34 VV T1 410 3700.04 no I1

120 3689.72 Tb II 60 3695.38 Ta I 60 3700.08 Ti I

100 3689.73 Ta I 940 3695.52 Rh I 450 3700.12 Tb I

600 3689.91 Ti I 110 3695.69 Ho I 4800 3700.26 Tm II

oo ^690 Of! Sm I 1000 V I 00 3700 37 Re I

1000 3690.28 VV I1 95 3695.90 NT. TT11 230 3700.58 uy IT11

5500 3690.34 Pd I 75 3695.96 Ce II 540 3700.58 U II

210 3690.49 Th II 150 3695.97 Th II 70 3700.58 Yb I

50 3690.56 Yb II 90 3696.04 Mo I 290 3700.60 Sm II

240 ^fiQO "19 Mo I fio 3696 19 Ce II 540 3700 79 Er II

580 3690.65 no T1 450 3696.25 LjT TI11 110 3700.77 TVi1 11 IT11

1900 3690.70 Rh I 170 3696.30 Tb II 7600 3700.91 Rh I

65 3690.72 Co I 280 3696.51 Hf I 290 3700.92 Sm II

85 3690.93 Sm II 180 3696.57 Mn I 40 3700.98 Th I

610 3691.15 Tb II 260 3fiQ6 ^9 Ru I 130 3700.99 Ru I

230 c 3691.32 no II11 25 3696.65 IT TT11 300 370L09 r e I1

50 3691.47 Pr II 70 3696.65 Th II 340 3701.15 Hf II

1500 c 3691.48 Re I 130 3696.76 Gd II 200 3701.15 Tb I

180 3691.88 Th I 320 3696.85 Tb II 130 3701.27 Ho I

OKjy 1 .yi. U II <j\jy\i, yii Er II 3701 33 Tb I

340 3691.95 no T
1 100 3696.93 T1 21 3701.34 To

1 a I1

23 3692.08 Mo I 140 3696.95 Dy II 3800 3701.36 Tm II

270 3692.22 Sm II 70 3697.03 Th II 80 3701.50 Tb II

1500 3692.22 V I 190 3697.13 U I 1100 3701.52 U II

Rh I
1 OA •xfxn 1

7

Nd II 1101 lU q7Ai c£ Sm II

170 3692.53 VY 1 100 3697.27 hr
T
1 190 3701.57 17-hr TT

11

170 3692.57 Th I 370 3697.31 Dy II 540 3701.63 Dy II

180 3692.64 Mo II 130 3697.39 Nb I 70 3701.73 Mn I

7900 3692.65 Er II 390 3697.46 Zr II 100 3701.75 Nd
1 9n OOVZ . /

0

Sm II oOV ( .00 Nd II 1 ^0lou q7Ai 700 i\J i . to Ho II

300 3692.95 i b
Tf
11 85 3697.57 T

1 m TT
11 35 3701.81 I «La TT

11

75 3693.05 Ta I 120 3697.66 Ce II 95 3701.81 Pr II

230 3693.11 Co I 380 3697.68 Er I 220 3702.03 Mo I

50 3693.36 Pr II 100 3697.71 Re I 280 3702.24 Co I

oljyo.o 1 Nb I 9000 9/;q7 73 Gd II 97 ^709 9d. Ru I

160 3693.38 Mo I 110 3697.76 Ru I 120 3702.29 Ti I

100 3693.42 Ce II 1500 3697.85 Nb I 80 3702.31 W I

230 3693.48 Co I 220 3697.93 U II 490 c 3702.35 Ho II

50 3693.48 Pr II 150 3698.06 Pr II 35 3702.51 Er II

450 3693.58 Tb I 80 3698. 10 Ir I
1 OAloO 0 "7AO C C Mo I

280 3693.67 Mn I 180 3698.11 Th I 230 3702.62 U I

330 3693.70 U II 60 3698.13 Ce II 120 3702.79 Ce II

50 3693.71 Ce II 960 3698.17 Zr II 240 3702.84 Nd
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Table 2. All observed lines in order of wavelength — Continued

Intensity , Element
J Wavelength ,

and
in A ^

Character Spectrum

4700 3702 86 Tb II 85

40 3702.86 Th II 330

300 3703.12 Tb I 40

130 3703.16 Nb I 55

520 3703.24 Re I

IQfllyyj O 1 \JO . zo 1 OU
Q7A0 07 T Iu T

1 44U
oU

07AQ 00 w T
1

COAOZU
80 3703.50 Tb II 110
40 3703.51 Gd II 65

ooUU Q7AQ CO
0 1 Uo.oo V

T
1

OCAzoU
00 Q7AQ 70

1 n T
1

120 3703.88 Nd 810
130 3703.91 Nb I 110
250 w 3703.91 Th II 440

3703.99 Th II
120

Z4UU 97AO AO
1 b

TT
11 480

680 3704.06 Co I 100

3704.08 Th II 80
230 3704.09 U I 930

0 7 A/1 1/10 /U4. 14 IN b T
1 130

"3 7 A/l OA0 /U4.oU t; T
1

0 c00
40 3704.33 Pr II 180
70 3704.45 Re I 230
80 3704.46 Fe I 60

80 3704.54 Ho II 120
1 OAIzU 0 7 A/l C A0 iU4.o4 La T

1 850
1800 3704.70 V I 190
60 3704.84 Re I

330 3704.85 Tm II 720

0 c00 07A/1 0^0 /u4.0D 1 h T
1

250

JTA/I A7
1 n

TI
11 1000

100 3704.92 Hf I 370
240 3704.95 Nd II 130

220 3704.98 Ce II 320

100 3705.02 Ke f
1 110

1 OA 3705.04 U
IT
11 1000

570 3705.04 V I 240
240 3705.06 Tb I 290
120 3705.40 Hf II 420

55 3705.41 Mo T
1 55

800 3705.57
1 -

r e I 13000
100 3705.77 Er I 50

320 3705.82 La II 65
110 3705.98 U II 120

120 3706.03 Ca II 160

95 3706.04 V I 35
210 ^706 Oft0 t \J\J . \JO Mn I 17

140 3706.23 Ti II 60
280 3706.34 Tb II 160

160 3706.52 Er I 60

18 3706.53 Pt I 170

120 3706.56 Os I 280

90 3706.63 Zr I 160

230 3706.75 Pr II 330

480 ^706 75 Sm II 27

340 3706.77 Th I 480
100 3706.80 Tb I 85

100 3706.90 Ho II 330
110 3706.94 Ce II 1000

480 3706.98 Sm II

40 3707.00 Th I
50

80 3707.17 Mo I
100

110 3707.17 Sm II
240

230 d 3707.29 U I
45

3707.39 u I
110

Intensity ™, , , Element
1 wavelength ,

and
in A ^

Character Spectrum

Intensity
Wgyelen th

Element

in A c .Spectrum
and

Character

0 l\j t .0" 11
11 OU ^719 J r

TT
11

Dvuy IT ozu Q719 on TT
11

3707.43 Th II 55 3712.53 Th II

3707.47 Co 2700 3712.70 Gd II

350 3712.76 Sm II

0 {yj i .00 t;
1

1

zuu 571 0 ill0 / l/.ol INO
07A7 C7 Uy TT

11 00 5710 OA0 / lz.o4
/ \Us T

1

3707.64 Er II 430 3712.88 Ho I

3707.65 U II 75 3712.95 Cr II

3707.80 Nb I 80 3712.95 Mo I

3707.8/ re
}

3300 3713.01 Ml-Nb T
1

3707.92 re 940 0 "7 1 0 AO3713.02 Kh T
1

3707.92 W 60 3713.27 Pr II

3707.95 U I 60 3713!43 Rh I

3708.22 Dy II 95 3713.45 Eu II

3708.36 Dy 80 3713.47 Mo I

3708.41 Sm 550 3713.54 La II

^708 49 Tb Au Olio. OU IIu T1

3708.56 Mo I 3713.65 u II

3708.65 Sm II 2000 3713.57 Gd I

3708.72 V I 470 3713.70 Nd II

3708.75 Th II 230 3713.73 Os I

3708.76 Tb II 190 3713.82 Nb I

3708.82 Co I 160 3713.84 Dy II

3709.13 Gd 11 40 3713.96 V I

3709.14 Os I 50 3713.99 Ce II

3709.25 Fe I 290 3714.05 Pr II

3709.25 Nb II 190 3714.13 Zr I

3709.42 Nb I 370 3714.20 Nd II

3709.26 Zr II 60 3714.23 W I

3709.27 Ho II
80 3714.37 Tb II

3709.29 Ce 70 3714.55 Mo I

Th II 640 3714.73 Nd II

3709.52 Sm II 3714;81 Nd II

3709.76 Ho I 230 3714.76 U II

3709.87 U
110 3714.77 Ce II

I

3709.93 Ce
^1

190 3714.78 Zr II

5700 05 Rpnc ^0 ^714. 8'^0 / It. 00 Rh t
1

3709.96 Ti I 60 3714.84 w I

3710.07 Dy II 140 3714.87 La II

3710.14 Mo I 95 3714.90 Eu II

3710.30 Y
II

35 3715.02 Re I

0 1 1 w. 0^ Yh1 u OU 0 i 1 0 . uo w I
1

3710.45 Nb 250 3715.04 Nd II

3710.74 Dy II 35 3715.14 Ce II

3710.74 Ho II 40 3715.23 Gd II

3710.79 Er
1}

110 3715.31 Dy II

571 A 70
1 a 571 500 / lO.OV IN a II

11

3710.87 Eu JJ 30 3715.40 Ti I

3710.87 Sm IJ 120 3715.47 Ce II

3710.95 Lu I 230 3715.47 u I

3711.10 Pr {I 320 3715.47 V II

571 1 5A0 ( 1 1 .oU TU
I n 07A 07 1 c c

5

0 / lo.oo I /ILa TT
11

3711.31 Ho |j 55 3715.56 Ru I

3711.34 Nb I 95 3715.57 Dy II

3711.51 Mo I 60 3715.62 Pr II

3711.54 Sm II 220 3715.65 Mo I

3711.62 Th 470 3715.68 Nd II

3711.66 Dy 100 3715.92 Gd I

3711.76 Tb 120 3715.97 Er I

3711.78 Nb 140 3716.07 Mo I

3711.82 Er 140 3716.08 Tb II

3712.11 Sm 60 3716.08 W II

3712.18 Co 110 3716.14 U I

3712.30 Ru 110 3716.18 Ru I
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Table 2. All observed lines in order of wavelength — Continued

Intensity ,
Element

J Wavelength .

and
in A ^

Character " Spectrum

85 3716.21 Nb I

95 3716.28 Pr II

1400 3716.36 Gd II

1 dnn ^716 ^VO 1 l\J.O i II

zuu Th1 u TIIX

60 3716.45 Fe I

40 3716.53 Cr I

85 3716.58 Nd II

07 1 <: Q70 ( io.cs < Mo T
1

110 3716.93 TT
11

160 3716.94 Dy II

35 3716.94 Eu II

480 3716.99 Nb I

3717.06 iN D TT
XX

410 3717.00 ivu T
X

85 3717.08 w I

75 h 3717.10 Sc I

100 3717.25 Er II

95 3717.28 Uy T
1

360 c 3717.28 n.e
T
1

450 3717.40 Ti I

300 3717.42 U II

1 f\(\ ^7 1 7 Alo / 1 / .4- i Tb II

7^ ^717 4.QOil/ .40 TT
XI

9nnnzuuu Q71 7 A.Q r A I
X

140 3717.54 Nb I

35 3717.69 Eu II

1000 O / 1 / .oU Hf I

tin 0 "7 1 "7 O 06 1 1 i .06 r r
TT
11

40 37 17.83 1 n TT
11

80 3717.90 Tb I

7700 3717.91 Tm I

60 3718.03 Pr II

350 3718.11 u
TT
11

60 3718.12
\'
I 1

80 3718.14 Dy II

40 3718.17 Th II

420 3718.19 Ce II

40 3718.24 1 0
TT
11

85 3718.34 Us T
1

420 3718.38 Ce II

180 3718.44 Tb II

55 3718.48 Mo I

410 3718.54 iNd
TT
11

160 3718.61 u II

270 3718.62 Ho I

65 3718.84 Zr II

930 3718.88 Sm II

1400 3718.91 Pd I

45 3718.91 V I

130 3718.93 Mn I

40 3719.16 Eu I

85 3719.21 Nd
650 3719.28 Hf II

110 3719.29 11 I

260 3719.33 Ru I

320 3719.35 Er I

100 3719.39 w I

60 3719.42 Pr II

590 3719.44 Th I

1800 d 3719.45 Gd II

3719.53 Gd II

300 3719.45 Tb 11

210 3719.52 Os I

120 3719.55 Mo I

3719.74 Mo I

Intensity
\^avelen th

Element
and

in A
Character Spectrum

Intensity W v 1 n th
Element

and
in A

Character Spectrum

70 3719.71 Tm II 420 3724.90 Sm II

210 3719.80 Ce II 230 3724.91 Er II

6000 3719.94 Fe I 140 3724.92 Tb I

TVi
1 n TT

11 9nr»oozuuuu cw 379/1 Q/l xLU TTXX

10 379/1 0/10 /z4.y4 x\n T
X

230 3720.13 Os I 170 3724.97 Ru I

70 3720.25 Mo I 350 d 3724.99 u II

29 3720.28 Pr II 3725.07 u II

270 3720.31 Th II 75 3725.01
r%
rr

TT
11

230 h 3720.39 U I 70 3725.05 Ho I

85 3720.46 Nb II
90 3725.05 La

TT
II

140 3720.54 Nd I 890 3725.06 Tm II

130 3720.57 Sm II 380 3725.16 Ti I

450 3720.72 Ho I 65 3725.22 Nb I

95 3721.03 Sm I 85 3725.32 Tb II

180 3721.32 Ho 11 140 3725 38 Ir I

410 3721.35 Nd II 70 3725.39 Th I

100 3721.46 Er II 430 3725.47 Gd II

65 3721.52 Nb I 55 3725.49 Ru I

140 3721.64 Ti II 180 3725.56 Mo I

160 3791 80 Ho II 120 3795 65 TIu II

1 II
TT 490 II

0 701 0 C Sm II 4UUU 379c; 7^; ne T
1

35 3721.96 Os I 95 3725.94 Dy I

45 3722.00 V I 180 c 3725.98 Ho II

29 3722.06 Pr II 550 3726 10 Ru I

250 3722^07 Gd II 140 3726.22 Mo I

60 3722.10 Ce II 3726.32 Mo I

340 3722.12 Th II 2700 3726.24 Nb I

45 3722.20 V I 19 3726.24 Sm II

W I

50 3726.29 Pr II

85 3722.24
150 3722^29 Ce II 140 3726.49 Hf I

95 3722.32 Nb I 90 3726.57 Gd I

220 3722.42 Nd II 23 3726.66 Co I

120 3722.48 Ni I 220 3726.72 Th II

800 3799 56 Fe I 190 3726 80 Sm II

330 3722.57 Ti I 250 3726.90 Nd II

230 3722.68 U I 30 3726.92 Fe I

110 3722.76 Ce II 8700 3726.93 Ru I

50 3722.79 Sb I 170 3726.96 Ce II

yo •^799 Q'^
1 'I u I

X 140 ^797 9^ Nh T
X

140 3723.04 Tb II 250 3727.34 V II

40 3723.07 Ta I 55 3727.38 Sm II

50 3723.29 Th II 750 3727.62 Fe I

780 3723.50 Nd II 500 3727.69 Mo I

/ U Mr. I
i 1 in 3797 on 1 n I

X

40 3723.57 Pr II 300 3728.00 Dy I

65 3723.64 Er II 490 3728.02 Ce II

45 3723.66 Ce II 11000 3728.03 Ru I

55 3723.66 Th II 710 3728.13 Nd II

OU 3793 AQ II
11 1 10 3790 100 1 ZO. i 0 ^_.e TIiX

35 3723.81 Mo I 160 3728.30 Mo I

45 3723.84 Tb II 45 3728.34 V II

40 3724.02 Sm II 800 3728.42 Ce II

60 3724.21 Yb II 1600 3728.47 Sm n
1 1 A IIu I

X 1 c:a MO T
1

170 3724.36 Er II 75 3728.65 Tb
80 3724.38 Fe I 55 3728.89 Mn I

3724.45 Dv II 95 3798 Q3 Sm II

270 3724.45 Ho I 130 3728.96 Tb

90 3724.49 Er II 50 3729.00 Ce II

600 3724.57 Ti I 55 3729.04 V I

150 3724.64 Ce II 160 3729.10 Hf I

85 3724.73 Th II 35 3729.11 Pr II

410 3724.87 Nd II 60 3729.22 Os I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

W avelcncth
• X
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

50 3729.40 Pr II 350 3732.62 U II 320 3737.48 Sm II

1 ^00 3729.52 Er II 85 3732.65 Tb I 100 ^7^7 ^\0 1 0 1 ,0

1

Th I

45 Q70O AQ Eu 11 230 0700 C A TKrA 1 1 lU 0707 CO Ce II

Q70Q 7/1 Fii II oo\j Au 1710 71 Mo 1 loU 0707 AC0 10 1 .00 Hano IT
11

0700 7C
0111 TI11

0700 Qf\ M« IIVlo 1 lOU 3737 lA6161 . /4 1111

Ti I

9RnZoU 07QO 7/;6 161. to \1 TTV 11
Ru I2900 3729.82 55 3737.74

350 3729.82 U II 270 3732.78 Nd II 160 3737.88 Hf II

o5U o72y.91 Tb II 50 3732.98 1 h 1 180 3737.91 Mo I

75 3729.92 TI
11 3733.03 Mo I 45 3737.99 V 1

1 OA 07 OA TO3/30. 13 1

1

u TT11 1 on c 3733.03 n ITPr 11 600 3738.05 U TT
11

140 3730.33 Ce II 85 3733.05 Ru I 1000 3738.06 Nd II

130 3730.37 Th I 350 3733.07 U II 45 3738.08 Eu II

OO 0 7 OA /I O3 /30.4Z W I 510 3733.08 Gd II 50 3738.11 Zr II
0 7 OA AO3 /30.43 n.u

T
1

7AA 3733.32 Fe I 540 3738.16 Lr II
11

0 7 OA AO Co T
1 00 3733.32 Nb I 190 3738.27 cam II

11

85 c 3730.55 Pr II 80 3733.40 Mo I 70 3738.31 Fe I

27 3730.56 Mo I 190 3733.49 Co I 270 3738.42 Nb I

A 7A 0 "7 OA C O Nd II 150 3733.52 Ce II 45 3738.45 Tb
1 on
120 3730.67 Uy T

1
OOAz30 3733.58 U I 130 3738.53 Ir I

85 3730.73 r\r.Us 1 00 3733.62 Nb I 60 3738.61 Y 1

55 3730.74 Sm I 50 3733.67 Th I 45 3738.63 Ru I

170 3730.75 Th II 460 3733.79 Hf I 85 3738.76 V I
1 OA 3730.81 Cr I 2400 3734. 12 Tm II 170 3738.85 Th II
1 OA 0 7 OA O 13730.81 1 m IT

11
AC 3734. 14 Co I 60 3738.90 1 1

I
1

1 CAA1500 O TOA O ,13730.84 l»d IT
11

OA80 3734.37 Mo I 110 3738.91 Ku I
1

85 3731.00 Tb I 210 c 3734.41 Pr II 120 3739.04 Hf I

130 3731.02 Ta I 150 3734.43 V I 2900 3739.12 Sm II

17 3731.19 I 190 3734.45 Er II 3739.20 Sm II

170 3731.22 TI
11 270 3734.58 Er II 410 3739.18 Pr II

11

20 3731 .25 Le T
1 100 3734.60 Th II 60 3739.23 Ni I

1

450 3731.26 Er II 180 3734.69 Yb I 930 3739 34 Dy I

9 inn 0701 0£ Sm II 130 d 3734.80 Tb 3730 /lA Ru I

270 3731.26 7.i.r IT11
0 7 0 C f\A

1 D 30 3739.48 ww I

22 3731.30 Th I
1

7AAA/UOO 3734.87 I"* Ire 1 490 3739.76 Gd T
1

200 3731.36 Ir II 180 3734.99 tj IHo 1 2700 3739.80 Nb 1

I

240 c
0 T 1 C A 13735.01 D IKe 1

Dy II1100 3731.40 Ho 110 3739.86
Aft 0701 AO Th II 60 3735.28 Pr II ojjnnZcjUU 3730 Qt^ Pb I

95 3731.45 u T
1 3735.28 Rh I 330 3740.02 r A II11

50 3731.49 nrr TT
11 810 3735.31 Re I 910 3740.10 Ke I

1

150 3731.52 Tb I 1000 d 3735.54 Nd II 75 3740.13 Ce IT
11

3735.60 Nd II
I230 d u II 40 3740.24 V

0 7 0 1 77 u I 80 IVIo 1
37y1A OQ Er II

85 3731 .63 Nd II 50 3735.67 Ti I 170 3740.32 Tb
55 d 3731.79 Er II 65 3735.71 Er I 140 3740.41 Ke T

1

140 3731.87 Re I 250 3735.76 Pr II 670 3740.73 Nb TI
II

0 7/1 A OA NKIN D T
i

110 3731.88 Ce II 35 3735.85 La II

130 3731.93 Mn I 90 3735.91 Mo I 27 3740.76 Mo I

100 3732.02 Nd II 150 3735.93 Co I 110 3740.85 Th II

150 3732.03 Cr I 1600 3735.98 Sm II 150 3740.99 Pr II

95 3732.03 Nb I 27 3736.17 Mo I 75 3741.01 Ce II

85 3732.03 Ru I 50 3736.22 W II 3300 3741.06 Ti I

360 3732.09 Ho I 810 3736.35 Ho I 340 3741.10 Er II

21 3732.20 Eu I 100 3736.44 Gd I 1300 3741.18 Th II

45 3732.22 Er I 190 3736.49 Pr II 220 3741.24 Tb
230 3732.26 U I 140 3736.76 Ta I 800 3741.29 Sm II

140 3732.28 Re I 150 3736.81 Ni I 350 3741.31 Eu II

270 3732.32 Gd I 40 3736.84 Re I 270 3741.42 Nd II

430 3732.39 Tb II 150 3736.90 Ca II 95 3741.50 V I

380 3732.40 Co I 440 3737.10 Nd II 220 3741.58 Tb II

120 3732.40 Fe I 3400 3737.13 Fe I 330 3741.64 Ti II

230 3732.45 Gd II 800 3737.14 Sm II 120 3741.71 W I

100 3732.46 Ce II 230 3737.25 U II 75 3741.73 Ce II

30 3732.56 Ce I 420 3737.27 Rh I 270 3741.78 Nb I

30 3732.58 Ce II 50 3737.39 Zr I 260 3741.89 Tb
220 3732.59 Ho I 280 3737.40 Ru I 90 3741.91 Gd II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Vj lldl aClCl

Wavelength
in A

Element
and

Spectrum

Intensity

and
Wavelength

in A

Element
and

Spectrum

22 3742. zl Ce I
/I A Gd II 'to oiol.oo Tb I

15 3742.25 Ce ] 180 3746.47 Os I 35 3751.42 W I

130 3742.26 Re II 220 3746.54 Tb 250 3751.45 Ce II

240 3742.28 Mo I 400 3746.80 Hf I 160 3751.57 Sm II

3500 3742.28 Ru I 140 3746.91 Nb I 50 c 3751.59 Pr II

190 3742.35 1

1

u T
t

OCA350 3/47. IZ
T Iu IT

11
OOA 0 / 0 1 . OU TT

11

1700 3742.39 INb
T
1 870 3747.17 1 0

TT
11 45 3751 62 1 D

200 3742^40 Ho I 110 3747^19 Mo I 45 3751.63 Co I

170 d 3742.43 Tb 530 3747.20 Ir I 240 3751.72 u I

120 3742.59 Nd II 35 3747.26 Pr II 35 3751.76 Ce II

900 3742.64 Lr TT
11 870 3747.34 1 b

TT
11 40 3751.78 V T

1

75 3742.68 W T
1 900 3747.43 t-r

T
1 160 3751 80 Dy TI

11

870 3742.78 Ru I 40 3747.47 Pr II 1700 3751.81 Tm I

150 3742.92 Th I 80 3747.49 Hf II 35 3751.97 Er II

95 3742.97 Cr I 310 3747.54 Th II 100 c 3752.07 Ho II

A OA430 0 *? /I 0 Art3743.09 1 b 1200 3747.55 Y II 120 3752.29 Nd I

600 3743.36 r e
T
1 480 3747.62 Sm II 60 Pr II

4500 3743.47 Gd II 1200 3747!82 Dv II 140 3752.34 Ce II

40 3743.51 Th II 40 3747.98 V I 580 3752.49 Nd II

100 3743.56 Eu II 320 3748.06 Ce II 3700 3752.52 Os I

480 3743.58 Cr I 160 3748.10 Ti I 650 3752.57 Th II

170 3743.64 Tb I 3900 rw 3748.17 Ho II ^•inOOKJ 0

t

0^ .uu U II

55 3743^81 Mo I 1200 3748.22 Rh I 370 3752.67 Nd II

1200 3743.87 Sm II 1400 3748.26 Fe I 5200 3752.86 Ti I

570 3743.88 Cr I 150 3748.49 Mo I 85 3753.00 Tb I

50 3743.97 Ce T
1 29 3748.50 Pr II 130 c 3753.01 Ho II

120 3743.98 Tirr Tf
11 1\J\J u 374.8 ^9 5m T

I 91 ^7"^^ no Sm II

60 3743.99 Hf I 3748.63 Sm II 250 3753.18 Nb I

190 3744.00 Nb I 170 3748.55 Nb I 140 3753.22 Hf I

50 3744.05 Ce II 55 3748.61 Cr I 35 3753.24 Th I

5000 3744.06 Tm I 950 3748.68 u II 40 3753.27 V I

27 3744.10 Mo I 110 c 3748 78 Ho II 40 3753 32 Ir I

40 3744.14 Gd II 85 3748.80 Tb II 60 3753.40 Pr II

420 3744.17 Rh I 60 3748.82 Pr II 1400 3753.51 Dy II

280 3744.22 Ru I 120 3748.88 Gd II 85 3753.52 Tb

140 3744.24 Nd II 340 3749.00 Cr I 760 3753.54 Ru I

300 3744.24 U II 55 3749.02 Er I 70 37S3 61 Fe I

80 3744.37 Mo 11 150 3749! 10 Nd II 600 3753.64 Ti I

410 3744.40 Ru I 4000 3749.49 Fe I 320 c 3753.73 Ho II

85 3744.49 Cr I 70 3749.66 W I 1400 3753.75 Dy II

55 3744.74 Th II 130 3749.70 Tb I 75 3753.77 Ce II

620 3744.83 Gd I 3749.85 Nd II 00 0

1

04*.uo Th I

27 3744^94 Mo I 50 3749^89 Y I 240 3754.12 Rh I

100 3744.98 Hf II 110 3749.94 Co I 380 3754.27 Rh I

200 3744.99 Er II 170 3750.08 Ce II 190 3754.31 U II

650 3745.04 Tb I 75 3750.08 Pr II 40 3754.35 Co I

140 3745.11 Er II 90 3750.19 Ho II 50 3754.40 Pr II

300 cw 3745.44 Ivc I
1 75 d 3750.24 1 0 T

1 160 3754.45 no I
1

930 3745.46 Sm I 320 3750.31 Nd II 110 3754.52 Ta I

3745.60 Sm II 130 3750.32 Dy II 130 3754.59 Th II

90 3745.48 Mo I

I I40 3750.40 Ir 50 3754.79 Zr
HOC 3745 50 Co I 71; 0 1 ou.ou Pr II 70 on^A 810 / 04-.0 1 Dy II

2400 3745.56 r c T
1 190 3750.54 TT

11 250 3754.83 1 1 a II
11

2800 3745.59 Ru I 65 3750.63 Nb I 160 3754.86 Sm II

50 3745.66 Th I 80 3750.64 Zr II 85 c 3755.00 Pr II

55 3745.71 Er II 80 3750.66 Sm II 310 3755.09 Ru I

230 374,
c; SO V II inn avcin 74. Nd II i4n14" V/ 0 1 00 . 1 u Mo I

600 3745.90 r„
r e 1

1 210 3750.87 V
TT
11 75 3755.11 1 a T

1

340 3745.97 Th II 190 3750.98 Pr II 130 3755.21 Th I

560 3745.98 Zr II 150 3751.00 Ce II 80 3755.24 Gd II

60 3746.26 Ce II 40 3751.02 Th I 1100 3755.24 Tb II

/ 0 Tb I
37t^l 190 1 0 I

.

Th I
/in Nb I

130 3746.36 Ta I 100 3751.10 Gd I 800 3755.28 Sm II

170 3746.38 Ce II 600 3751.18 U I 200 3755.43 Ce II

680 3746.41 U II 130 3751.20 Mo I 110 3755.45 Co I
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Table 2. All observed lines in order of wavelength— Qonlmued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

350 3755.48 u
TT
11 300 3759.79 Nd II 930 3763.47 Nd II

30 3755.54 Mo T
1 1200 3759.84 Ru I 530 3761 dO Nb I

80 3755.56 Gd 11 120 3759.88 TI IT11 85 3763.61 IT
11

490 3755.58 Rh I 100 3759.98 Gd I 1700 3763.79 Fe I

370 3755.60 Nd II 85 3760.02 Tb I 85 3763.96 Tb I

80 3755.62 Re I 370 3760.03 Ru I 29 3764.10 Pr II

40 37SS 70 V I 00\J Sm II OOU Ce II

170 3755.72 TI
il 60 3760.05 ir«r e T

1 150 3764.12 INb
T
I

210 3755.77 Nb I 120 3760.08 Pr II 370 3764.20 Gd II

30 3755.84 Mo I 120 3760.13 Tb I 70 3764.31 W I

870 3755.93 Ru I 680 3760.13 W I 1100 3764.37 Sm II

540 3756 05 Er I 0 i ou. Z 1 Ta I Ann 17AA IQ Zr I

50 3756.29 1 n T
1 50 3760.27 1 h

TT
11 55 3764.44 Mo I

35 3756.40 Er II 26 3760.39 Co I 490 3764.57 u II11

800 3756.41 Sm I 50 3760.40 Ce II 160 3764.60 GH II11

290 3756.53 Sm II 1000 3760.40 Rh I 230 3764.77 Pr II

240 3756 66 U II 1VU Gd I ZUU 07AC A/10 /O0.U4 Ce II

110 3756.70 L.U
T
1 90 3760.48 Ho I 100 3765.05 Hf I

110 3756.79 Lu I 16 3760.53 Fe I 350 3765.08 1 N U I
1

50 3756.80 Pr II 40 3760.64 Nb I 2300 3765.08 I\I1 T

100 3756.83 Nd II 75 3760.69 Ce II 1700 3765.14 Tb I

O 1 o\j . ou Tm II 1vuu Sm II yu Mo I

240 3756.92 T Iu TT
11 620 3760.71 Gd II 110 3765.24 Th I

1200 3757.05 Dy I 90 3760.88 Mo I 120 3765.34 Nd II

45 3757.05 Tb I 240 3760.88 u 11 270 3765.35 u I

35 3757.08 W I 290 3760.92 Gd II 130 3765.43 Sm II

100 3757. 12 Os I 7n 17A1 in0 /Ol . lU Th II 1 /in ll^C, C.A0 i 00.04 Fe I

50 3757^17 Lr T
1 260 3761.12 Eu II 100 3765.56 Hf I

160 3757.22 Ce II 170 3761.13 Nb I 55 3765.74 Mo I

270 c 3757.26 Ho II 350 3761.14 Tb I 70 3765.85 Tm II

4700 3757.37 Dy II 2900 3761.32 Ti II 85 3765.89 Ce II

tow Tb II DUUU 17A1 11 Tm II 1 Of) on^r AO0 /oo.yz Nd II

1200 3757.53 sm Tf
11 45 3761.44 V I 95 3765.93 Eu II

230 3757.66 Cr I 50 3761.47 Th I 29 3765.98 Pr II

140 3757.69 Th I 600 3761.51 Ru I 250 3766.13 Nh I
1

140 3757.69 Ti II 140 3761.58 Nd II 230 3766.16 Er II
571:7 JA Gd II zo 17fl^ Ai0 /o 1 .0

1

W I 57A6 If)0 iOO.oV Os I

23 3757.75 1 a
T
1 90 3761.76 Mo I 60 3766.45 Ti I

95 3757.79 Zr II 680 3761.87 Pr II 60 3766.47 Pr II

510 3757.82 Nd II 50 3761.89 Ti II 140 3766.48 Re I

160 3757.86 Ce II 4800 3761.91 Tm II 160 3766.51 Ce II

din A a7C7 on Tb II lOU 0 (01 . VD U II ouu Q7AA CTQ0 iOO.Dy Nd II

510 3757.92 W I 230 3761.99 Er I 480 3766.72 Zr I

1000 3757.94 Gd I 55 3762.09 Mo I 340 3766.82 Zr TI11

60 3758.04 Cr I 85 3762.09 Nd1 > U IIXI 430 3766.89 11u T1

3000 3758.24 Fe I 45 3762.11 Ta I 170 3766.92 Hf II

0 / 00.0

1

Gd II 100 0 lOl. 1 1 U II
07A 97^7 A/10/D/.U4 Gd II

490 3758.36 U I 870 3762.20 Gd I 1200 3767.19 Fe I

450 3758.45 Sm IT11 35 3762.36 Pr TI
1 J 600 3767.35 Rii 1

130 3758.47 Th T
1 40 3762.45 Nh T1 480 3767.36 0 III IT

180 3758.52 Mo I 60 3762.51 Hf II 24 3767.43 Cr I

Q 7 c 0 nc0 ( 00. yo Nd II
AC00 1 7AO C 1 Tb I ZUU Q7^7 CA0 (0 / .OU Tb II

660 3758.97 Sm II 29 3762.56 Pr II 640 3767.63 Dy I

95 3758.99 Uy TI
11 660 3762.59 om TT

11 65 3767.73 ijr XT11

820 3759.00 TI
11 65 3762.74 TK1 D 30 3767.73 IVIO

T
1

2400 3759.08 La II 510 3762.88 Th II 480 3767.76 Sm II

ooU Q7CQ 00 U II Q7A9 OA Th I /U 07/;7 QA W I

130 3759.26 Th I 300 3762.98 Ce II 24 3767.88 Zr II

3300 3759.30 Ti II 150 3763.00 Gd II 200 3767.90 Th II

40 3759.32 V I 60 3763.03 Pr II 50 3768.00 Ce II

650 3759.35 Tb I 85 3763.14 V I 120 3768.14 Os I

140 3759.55 Nb I 330 3763.27 u I 260 3768.24 Cr I

30 3759.60 Mo I 50 3763.32 Th II 200 3768.25 Hf I

140 3759.60 Pr II 210 3763.33 Gd II 120 3768.26 Re I

45 3759.75 Ta I 150 3763.35 Mo I 8700 3768.39 Gd II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

1000 3768.45 w T
i 75

OTTO 113773.12 i^a
TT
11 95 61 10.91 Uy IT

11

3768 62 Mo T
1 110 3773.15 IN D T

1 290 3776.99 etc

65 3768.68 Ir I 55 3773.17 Ru I 140 3777.00 Nd II

100 3768.71 Nd II 190 3773.18 Nd II 95 3777.08 Sm II

95 3768.73 Cr I 85 3773.20 Ce II 110 3777.10 Ta I

65 3768.74 Mo T
1 230 3773.30 Dy TT

11 60 c 3777.13 r r
IT
11

If.t> ( UO. I \J Ce II ^70 A 0 t ( 0. 00 Sm I 3777.28 Nb
160 3768.79 Er II 3773.42 Sm II 25 3777.41 Th
240 3768.80 U II 75 3773.44 Ce II 220 3777.43 Dy I

230 3768.94 Pr II 540 3773.44 U I 120 3777.48 Tb

100 3769.04 Ce II 210 3773.45 Gd I 35 3777.54 Co I

40 3769.07 V I XTT\ 71 W I 1 "lOO ^777 Vi0 t t ( . J7 Ru
340 3769.09 Ho I 170 3773.76 1 11

TI
XI 160 3777.62 Fr IT

11

170 3769.15 Nb I 70 3773.77 Dy I 140 3777.62 Pr II

120 3769.21 W I 110 3773.83 Ho I 1400 3777.64 Hf I

85 3769.43 Tb I 170 3774.06 Pr II 140 3777.66 Ce II

620 3769.45 Gd II 4.0 3774. 10 Eu I 1 4.0 3777 f.f.0 1 1

1

.00 Re
}330 3769!54 u TTxx 40 3774.11 VV T

1 60 3777.67 NK
510 3769.65 Nd II 50 3774.20 Th II 65 3777.72 Mo I

95 3769.68 Pr II 290 3774.29 Sm II 130 3777.84 Sm II

120 3769.86 W I 160 3774.30 Gd II 55 3777.96 Mo I

avfto Q4. Ce II 80 3774. 39 Yb I lou nc 3770 00 Ho
j490 3769.97 T 10000 3774.33 Y TT11 380 3778.13

140 3769.98 Nb I 120 3774.40 Os I 1100 3778.14 Sm II

65 3770.00 Mo I 65 3774.44 Nb I 110 3778.32 Er II

180 3770.06 Th I 220 3774.58 Ho I 75 3778.55 W I

Yb I 00 377A Co I 14.0 3770 f,! Er
360 3770.45 Mn T

1 110 3774.62 r>aws T
i 270 3778.68 V

3770.52 Mo I 190 3774.68 Sm II 75 3778.69 W I

60 3770.46 Pr II 370 3774.71 Dy I 150 3778.70 Ru I

40 3770.52 Ta I 10 3774.83 Fe I 60 3778.75 Pr II

2770 fiQ Gd II QO 3774, fid Er I 377Q ()} Dy
IJ75 3770.71 1 s u I1 180 3774.90 Hr.no T

1 120 3779.05

50 3770.73 Ir I 100 3774.93 Nd II 330 3779.22 Tb
130 3770.73 Sm II 40 3775.19 V I 150 3779.23 Dy II

210 3770.76 Ce II 160 3775.26 Tb II 710 3779.47 Nd II

14,0 3770 R7 Nb I 1 10 ^77=1 ^10 1 1 0.0 1. Er I 1 ^0lOU ^77Q '^ft0 1 t y.tj\j Sm
45 3770.93 1 a T

1 130 3775.37 no T
1 45 3779.61 v>e IT

210 3770.97 V II 140 3775.45 Nb I 45 3779.65 V I

45 3771.03 Tb 1400 3775.50 Nd II 220 3779.77 Mo I

270 3771.10 Er II 600 3775.57 Ni I 100 3779.83 Gd II

ooyj ^771 1 1 Dy I ^0 3771; f.!^0 I t 0.00 Mo I 00 3700 Of,0 1 OU. zu Pr
250 3771.26 C A I

1 230 3775.66 sL,X
II
11 95 3780.31 Uy

95 3771.35 Dy I 70 3775.72 Rh I 290 3780.37 Ho II

80 3771.35 Sm II 12000 cw 3775.72 Tl I 580 3780.40 Nd II

60 3771.36 Hf II 40 3775.72 V I 720 3780.54 Zr I

zuu 5771 "i 7 Th I /u
Q77C QAoil D.yu Th II 1 /u

Q7QA f.f.0 1 ou.oo Pr II

300 3771.60 Le TT
11 240 3775.99 T 1u TT11 120 3780.67 I ^La

600 3771.66 Ti I 30 3776.06 Ti II 380 3780.72 u }}

530 3771.85 Nb I 75 3776.09 Pr II 660 3780.76 Sm II

180 3771.95 Mo I 30 3776.10 Mo I 1000 3780.77 W I

1 AnlUU Q770 OAit 11. 1'* Th II to 0 / /O. Jo Ce II
07QA no
0 loV.yo Sm II

250 3772.40 IT „no T
1 250 3776.15 no T

1 95 3780.94 Uy
140 3772.40 Nd II 40 3776.16 V I 50 3780.97 Th J

70 3772.42 W I 120 3776.25 Os I 110 c 3780.99 Ho IJ

110 3772.47 Er II 85 3776.27 Th I 410 3781.01 Er II

1 Anlou 3770 f^A Dy I
377A 3A Nd II 0 t\j 0 / 0 1 .U

1

Nb
j|210 3772.64 Sm II 10 3776.46 Fe I 25 3781.10 Ce

60 3772.65 Ce II 300 3776.48 U I 85 3781.15 Tm I

150 3772.82 Mo T
1 2100 3776.49 1 b

TT
11 460 3781.18 uKu

170 c 3772.82 Pr II 30 3776.55 Mo I 510 3781.32 Nd
190 3772.82 u II 1400 3776.56 Y II 25 3781.32 Th
140 3772.93 Nd II 40 3776.60 Nb I 110 3781.38 Nb

0770 AC Dy I
Q77A Al0 / /O.Ol Ce II

Q7Q1 QQ V
60 3773.12 Hf I 210 3776.83 Gd I 60 3781.40 Eu
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Waveleneth
. Yin A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

420 3781.47 Dy I 3900 3786.06 Ru I 95 3790.45 Cr I

360 Mo I OoUU 970/; 1

0

0 lob. 10 Dy II
£AAA6000 07nA C 13790.51 Ru I

620 3781.62 TT
11 30 h 3786.18 I II 40 3790.58 Prr r

IT
XI

120 3781.75 u I 140 3786.22 Nb J 200 3790.63 Gd I

29 3781.91 Pr II 35 3786.37 W J 180 3790.73 Os I

65 3782.18 Tb 120 3786.57 u II 200 3790.79 Th I

65
0*7 00 ^ r\3782. 19 Mo I 95 3786.61 Zr 12 3790.83 Ce II

2100 3782.20 Us 1 860 3786 63 Ce TT
11 3700 3790 830 1 J\J , (JO

T
La

TT
II

50 3782.22 Zr II 30 3786 68 Fe 50 3790 88 Ce II

50 3782.30 Y II 120 3786 83 Dv J 270 3791.00 Ho II

1000 3782.34 Gd II 1800 3786.84 Er II 120 3791.05 Tb I

50 0 TOO 0 C Pr II 240 3786.84 u I 110 3791.16 Er I

95 3782.42 am TT
11 150 3786 86 Pr II 770 ^701 17 Gd II

35 3782.43 Hf I 70 3786 88 Th II V1Q\ 91 Nb I

440 3782.52 Ce II 50 3787.01 Tm 270 3791.28 Sm II

55 3782.62 Tb I 1700 3787.06 Nb I 70 3791.30 Th II

110 3782.65 Ho II 65 3787.14 V I 130 3791.38 Cr I

45 3782.68 csm T
i 170 3787.15 Gd 560 3791.40 Zr I

600 3782.74 Ru I 320 3787 90 Olil to 0 1 7 1 ,D\J Fii II
11

70 3782 78 Hf II 410 d "MR! 99 Tb TJ 370

1

0171 .oyj NA11 u II
11

1900 3782.84 U II 190 3787.23 U II 90 3791.54 Er I

190 3782.87 Dy II 130 3787.26 Dy II 220 3791.55 Ho I

170 378^ 01 1 h
TT
II 35 3787.37 Hf as 3701 f,Q0 1 7 1 .UO Ce II

100 3783 03 Ce II 65 3787 380 1 (J 1 .ou Er jj 80 3791.72 GdV7il 1111

2900 3783.05 Gd I 35 3787.46 Ce TT
60 h 3791.74 Yb I

95 3783.06 Sm II 65 3787.48 Nb I 560 3791.83 Er II

140 3783.29 Th II 700 3787.52 Re I 700 3791.87 Dy II

50 c ^78H ^1 Pr II 1100 3787 S60 1 0 < . ou Gd 1 10 ^7Q1 Q7 Ho II

130 Sm II 100 3787.57 Ce 270 3709 09 Sm II

55 3783 S3 Mo I 120 3787 60 Tb 110 3709 09 Ta I

700 3783.53 Ni I 85 3787.71 Tb I 130 3792.14 Cr I

600 3783.53 Tb I 560 3787.86 Er II 1300 3792.18 Rh I

260 ^78^ SS Tm II 460 3787 880 1 0 1 . OQ Fe J 390 3709 900 i 7^ > ZiU Tb I

200 Ce II 120 3787.91 Cp TT
300 3709 390 1 7Zi .0^ II

O ( oo . Uv Dvuy II 94.^t 5700 Of,0 1 00.uu Pr
TT

1 in O7QO 070 1 7^. 0 1 Th I

60 3783.73 Gd II 320 3788.08 Ho II 490 3792.39 Gd II

50 3783.73 W I 1500 3788.12 Sm II 90 3792.40 Zr I

300 Nd II 190 3788 160 ( 00 . 1 \J U 120 3792.41 U I

140 378^ 84 Nb I 45 3788 90 Ce jj 210 3792.51 Pr II

O 1 oo . Ot" Pr II ?788 96 Mo T
170 3792.76 W I

3783.98 Pr II

Th I50 3788.36 II 500 3792.79 Er
430 3783.84 U II 1600 3788.44 Dy II 150 3792.81 Nd II

378'^ 87O ( OO . O 1 Er II 110 3788 44 Ho 290 3792.95 Ho I

150 3783.94 Dvuy I 1000 3788.47 Rh 50 3792.95 Pr II

oo ^784. 1 SO 1 0'+. 1 xj Th1 u I
1 7400 3788 700 1 00 . i yj Y1 TT

570 3793.10 TI
(J

IT11

2400 3784.25 Nd II 520 3788.75 Ce II 3800 3793.22 Rh I

19 3784.25 Ta I 40 3788.76 Eu II 75 3793.25 Tb
37114, 7^ Nd II 70 ^788 860 i 00.ou Cr 380 3703 980 1 70 . Z(0 U I

uo ^784. 81 L,SL
IT
11 1 90 3788.97 120 3793.29 KjT 1

1

ion 3704. Qc:
1 1 u TI

11 160lUVJ 378Q 000 I 07 . \J\J Th1 D 650 3793.37 HfHI IT
11

90 3785.03 Mo I 85 3789.11 Os I 50 3793.42 Ce II

150 3785.11 Nd II 310 3789.12 Th II 60 3793.45 Pr II

io\J o / Oo.Z,o Ho II 1 9nIZU Ti
{

7S 0 1 70. 0 i Ce II

1 Qfi o / oo.oo 5m TT
11 00 2700 t;o NhIN D uuu ^70'l SS0 1 yo.oo Th1 D

1 9ft 070c 00
0 I 00. 00 1 D 19(1 0 1 07. uo Th

1 D 380 3793.57 IIU IT
11

120 3785.40 Nd II 410 3789.92 Tb I 95 3793.61 V I

330 3785.41 Dy II 60 3790.10 Fe I 110 3793.62 Mo I

mtW 0 1 oo.^'O Hf I ^90 •37Qn 14. Os 120 3793.79 Ir I

1 ^ft 0 I 00.^0 Pr II lovv 0 lyK). 10 Nb 9S 9709 Q90 1 70.00 Ce I

00 '57QC CI0 / 00. 0 J Mo I
avqn 99 Mn la 9709 as0 1 70 . 00 Ce II

340 3785.60 Th II 120 3790.22 U II 130 3793.88 Cr I

50 3785.91 Th II 520 3790.32 V 370 3793.91 Os I

30 3785.95 Fe I 120 3790.33 u II 1600 3793.97 Sm II

40 3786.00 Pr II 25 3790.34 Ce II 35 3794.06 Ir I

840 3786.04 Ti I 85 h 3790.36 Th 100 3794.15 Th II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

30 3794.34 Fe 320 3798.51 Fe I 570 3803.47 V I

85 3794.34 W 770 3798.54 Tm I 65 3803.73 Er I

90 3794.43 ivio 160 3798.59 TK1 u 85 d 3803.78 V T1

85 3794.47 Nb I 180 3798.63 Er I 3803.90 V I

85 3794.61 Cr I 100 3798.66 Hf I 15 3803.83 Ce I

Os 3798.75 Tm II
35 3803.84 Ce II

40 3794.66 I 240

100 3794.68 Ce II 240 3798.84 U I
A7n ooUo.oo Nb I

180 3794.69 Ho 7600 3798.90 Riirlu
T
i 160 3803.94 Dm i

55 3794.70 Th j 200 3798.95 Tb II 85 3803.98 Th I

3900 3794.78 La II 130 3799.01 Eu II 26 3804.07 W I

240 3794.92 Ru I 75 3799.04 Ce II 200 3804.10 Nd II

ivu 0/94.9.3 Pr II 35 3799.09 Ce I 510 3804. 14 Dy II

1100 3794.96 V

}

1500 3799.19 rd T
1 250 3804 15kJ\J\J^ m XxJ no I

1

650 3795.00 Fe 240 3799.20 u II 50 1804 16\J\J . XXJ Ce II

220 3795.13 u II 170 3799.24 Nd II 120 3804.35 Dy I

380 3795.16 Tm II 55 3799.26 Mn I 210 3804.39 Gd I
o c o795. Jo Ru 4900 3799.31 Rh I 120

0 f\f\ A An
3804.42 Tb I

170 3795.25 Ce If
11 7600 3799.35 Ru I 110 3804 52 Mo T

1

80 3795.25 Gd 11 500 3799.54 Sm II 70 oovT". 00 Hf I

85 3795.39 Th 480 3799.55 Fe I =^10 ^ftOd 74. Nb I

340 3795.45 Nd II 240 3799.55 Nd II 530 3804.80 Cr I

140 3795.54 Nb I 240 3799.55 U II 290 3804.84 Pr II

85 3795.67 Os
{

570 3799.91 V I 210 180S 00 Gd II

160 3795.75 Gd 3100 1800 12 Ir I 120 180S 14 Fe I

7100 3795.75 Tm II 310 1800 26 Ru I 2500 1805 16 Nd II

50 3795.77 Pr 680 3800.30 Pr II 560 3805.52 Gd II

70 3795.90 Ti 270 3800.37 Sm II 340 3805.55 Nd II

120 3795.93 Gd TT
11 850 d 1800 18 Hf

T
1 320 1805 61 c3m TT

11

55 3796.04 Mo 1800 4S Hf I 110 1805 82 Th II

240 3796 20 u J 110 1800 55 Mn I 760 1805 92 Rh I

130 3796.25 Tb I 150 3800.67 Lu I 110 3805.93 Mo I

40 3796.28 Pr II 800 3800.89 Sm II 3805.99 Mo I

35 3796 28 W 170 1800 04 MLNb T
I 27 1806 04 Sm TT

11

5100 3796.37 Gd 11 2800 1801 09 Sn I 45 1806 OS Er II

1 10 3796.44 Nb 90 Pt 140 1806 07 Hf II

130 3796.48 Zr II 370 3801.12 Nd II 60 3806.14 Pr II

120 3796.49 Nd II 240 3801.15 U I 170 3806.20 Nb I

240 3796.54 U IT
II 290 c 1801 28 1 fHo II 95 1806 26 Tb

110 3796.59 Nb 720 1801 90 Gd II 580 1806 97 Dv II

160 3796.59 Re I
270 Nb I 1001 7U 1806 47 Sm I

50 3796.67 Ce II 95 c 3801.35 Pr II 60 3806.63 Nb I

55 3796.73 Th I 70 3801.36 Eu 60 3806.70 Fe I

8900 c 3796.75 Ho II 75 h 3801 16 Tb 3200 3806 72 Mn I

240 3796.84 y n 200 1801 18 Nd II 1300 1806 76 Rh I

1 10 Nb 130 1801 44 Th I 130 1806 77 Sm n

75 3797.00 Tb I 70 3801.51 W I 190 3806.80 V I

560 3797.06 Er II 2500 3801.52 Ce II 110 3806.83 Cr I

140 ^7Q7 1^ Cr
{

1801 80OOVJ 1 . \j\J Tb II 760 d 1806 8^ Tb II

200 1707 9ft no 9on 1801 84 Mo T
X 80 1807 07 FrCjI

IT11

420 3797.28 0 In
II
11 55 3801.91 Mn I

1 700 3807. 14 Ni111 T
1

250 3797.30 Mo I 85 3801.91 w I 470 3807.23 Nd II

40 3797.45 Th II 120 3801.93 Dy II 300 3807.50 V I

Q7Q7 ^9 Fe
{

7n 1ftfl9 07 Tm I 0=^yo 1807 "14 Eu II

lOU 1707 '^0o ly t ,0y ive
}

9« iRn9 1 I n TI 10 1fl07 "^4OOW 1 .0*T r e 1

1707 79 Cr ifln9 17 Th IT11 150 1ft07 fi'iOOU J . uo IT11

1600 3797.73 Sm II 240 3802.27 u II 65 3807.65 Mo I

190 3797.77 U I 340 3802.30 Nd II 120 3807.69 Ce II

IfiO 0700 (\C, Ru 90 ifin9 10 Pr II 600 1fl07 79 Tm I

ec00 Th 1 "inlOU 3009 fit; Gd II 1001 71/ 1ft07 74OOU t , 1^ Re I

Nb 97nn QQn9 09 Nb I 170 1fl07 ftfl000 1 .00 Th II

80 3798.21 Er 590 3803.08 Th I 110 3807.90 Dy II

220 3798.25 Ho II 800 3803.09 Ce II 110 3807.90 Ho I

29000 3798.25 Mo 85 3803.20 Ru I 190 3807.92 Sm II

60 3798.31 Ti 120 3803.35 U II 110 3807.93 Cr I

160 3798.39 Gd II 1200 3803.47 Nd II 1000 3808. 1

1

Ce II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

w avelengtn

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

70 3808.11 Co I 340 3813.07 Th II 680 3818.28 Pr II

95 3808.20 Zr 160 3813.10 Dy II 1300 3818.35 Y II

140 3808.25 Nd n 240 3813.16 Tb 45 3818.36 Sm I

420 1 OAO A

C

3808.46 om IT11 900 c 3813.25 no TT
11 70 3818.48 L.r

T
1

520 3808.52 VV I
1 35 O O 1 O A 13813.47 IND

T
1 120 0010 ^03818.48 u TT11

55 3808.61 Th I 1000 3813.49 V I 75 3818.66 Mo I

310 3808.68 Ru I 480 3813.63 Sm II 50 3818.68 Th I

540 3808.77 Nd n 470 3813.67 Dy II 100 3818.69 Ce II

65 3808.79 La TT
11 380 3813.79

T T

u
TT
11 180 3818.69

T THo TT
II

380 3808.93 u 1 110 3813.83
r.Sm I 80 3818.69 Pt I

280 3809.02 Dy u 40 3813.89 Pr II 90 3818.71 Er II

440 3809.06 Nd II 3700 3813.97 Gd II 40 3818.74 Pr II

140 3809.18 Pr II 380 3814.07 U II 120 3818.75 Dy II

490 3809.21 Ce II 70 3814.46 Co I 430 3818.75 Gd II

380 3809.22
T T

u
TT
11 420 3814.63 Sm II 120 3818.76 U II

290 3809.22 w I 710 3814.73 Nd n 100 3818.84 Nd II

130 3809.49 Ho II 430 3814.74 Gd II 210 3818.86 Nb II

75 3809.50 Ce II 150 3814.86 Ru I 300 3819.02 Ce II

45 3809.50 Rh I 35 3814.94 Ce II 760 3819.03 Ru I

700 3809.59 Mn I 150 d 3814.96 Tb 120 3819.14 Pr II

230 3809.60 V I 85 3815.01 Ce II 210 3819.15 Nb I

320 3809.75 Sm II 470 3815.01 Rh I 120 3819.25 U I

210 3809.82 Dy I 40 3815.03 Th II 100 3819.38 Hf I

55 3809.83 Th II 180 3815.43 Cr I 120 3819.44 Dy I

320 3809.88 Sm II 120 3815.50 Eu II 180 3819.56 Cr I

110 c 3809.93 Ho II 530 3815.51 Nb I 39000 cw 3819.67 Eu II

180 3809.97 Dy II 95 3815.51 V I 240 3819.70 Nd II

60 3809.97 Pr II 120 3815.66 Re I 55 3819.77 Ru I

35 3810.10 Ce II 35 3815.77 W I 140 3819.87 Mo I

95 3810.10 U I 1600 3815.84 Fe I 230 3819.96 V I

40 3810.25 Gd n 490 3815.85 Ce II 150 3820.11 Tb II

1600 3810.33 Er I 1300 h 3816.02 Pr II 35 3820.11 W I

190 3810.38 W I 230 3816.21 Dy I 5000 3820.43 Fe I

420 3810.43 Sm II 120 3816.27 Tb 1300 3820.73 Hf I

670 3810.49 Nb I 50 3816.31 Ce II 930 d 3820.82 Sm

580 3810.49 Nd II 140 3816.33 Co I 75 3821.00 Tb I

40 d 3810.57 Tb 65 3816.34 Nb I 70 3821.18 Fe I

55 3810.69 Mn I 70 3816.39 W I 35 3821.19 Nb I

380 3810.72 Tm II 120 3816.47 Co I 120 3821.22 U II

8900 c 3810.73 Ho II 760 3816.47 Rh I 170 3821.26 Ce II

260 3810.79 W I 120 3816.61 u II 170 3821.43 Th II

100 3810.90 Ce II 770 3816.64 Gd II 95 3821.47 Dy I

100 3810.99 Th I 90 3816.75 Mn I 230 3821.49 V I

530 3811.03 Nb I 1400 3816.76 Dy II 60 3821.51 Gd II

240 3811.06 Nd II 240 3816.89 Tb 60 3821.62 Tm I

120 3811.33 FnL U 120 3817.16 TI 190 3821.69 Ce II

110 3811.39 Mo I 100 3817.20 Hf II 300 3821.73 Ho II

60 3811.60 Ce II 230 3817.24 Ir I 310 3821.80 Pr II

240 3811.65 Tb I 760 3817.27 Ru I 110 3821.88 Dy I

270 3811.77 Nd II 190 3817.38 Nd II 240 3821.95 U I

320 3811.78 Hfni 1 550 3817.39 Tm1 III II11 570 3822.01 V I

390 3811.84 Pr II
11 470 3817.46 Toi_.e TT11 60 3822.03 Ti I

490 3811.86 Ho I 110 3817.48 Th I 650 3822.09 Ru I

1900 3812.00 U I 1400 3817.48 W I 170 3822.15 Th II

500 3812.07 Sm II 190 3817.53 Dy I 120 3822.17 Gd II

JQIO OAOO 1 £. . £,\J Ce II
11

Q017 CO00 1 1 . 00 IT11 3800 ^899 96 Rh I

470 3812.27 Dv I 120 3817.66 Pr II 120 3822.35 U I

28 3812.40 Th I 80 3817.75 Er II 560 3822.41 Zr I

95 3812.45 Rh I 140 d 3817.84 V I 410 3822.47 Nd II

110 3812.47 Mo I 3817.98 V I 120 3822.56 U II

200 3812.53 Nd II
95 3817.87 Pr II

280 3822.58 Dy II

120 3812.58 U I 160 3818.06 U I 60 3822.78 Pr II

600 3812.72 Ru I 1300 3818.19 Rh I 450 3822.89 V I

240 3812.73 Tb 70 3818.22 Ti I 190 3822.98 Mo I

320 3812.96 Fe I 1300 3818.24 V I 120 3823.12 Tb I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W avci^llglil
Element

and
Spectrum

Intensity

and
Character

Element
and

Spectrum

Intensity

and
Character

u/ ovAlAnrrtnW dVClCllglll

m ^

Element
and

Spectrum

150 c 3823.18 Pr II 940 3828.87 Mo I 270 3833.07 Sc II

300 3823.21 V I 95 3828.95 Ta I 35 3833.26 Nb I

OO aooQ Of.oo^o

.

TI
11 94.0 QQOQoo£,y ,\jo

T TU XT
11 ^0 QQ50 OT0000.01 r e i

91 on Mn I 75 h 3899 07 Lu I 54.0 0000 .T"^ Tb I

00£-0 . 0£d Cr I 1 10 W I 0000

.

Pr II

85 3823.58 Th II 440 3829.16 Nd II 95 3833.68 Ti I

40 3823.59 Pr II 390 3829.27 Ho I 210 3833.74 Ta II

3893 60 1 a
T
1 00 c D-r r

IT11 1 700 ^81^ 7=^ 1\/T«Mo T
1

1 "^0 3893 70 Ce II 1400 ^a9Q '^'^ Ma I 0000.00 Sm II

390 3893 89 Mn I 190 3899 39 u II 480 3833 86 Mn I

470 3823.90 Ce II 150 3829.42 Th II 2000 3833.89 Rh I

65 3823.99 V I 230 3829.46 Gd II 180 3834.02 Tb I

Q'iyo ^894 09 Uy T
1 ld.0 oozy .0 / Hi T

1 00 0004.. u^ W T
1

yo Pr II 900 5QOQ <;o Mn I 1 ^00 Fe I

3894 14 Tb IfiO 3Q0Q f.Qoo^y . uy Ce II 980zou OQOA 990004-. ZZ V I

120 3824.15 Gd I 190 3829.78 Dy I 1300 3834.36 Mn I

35 3824.15 W I 120 3829.79 U I 560 3834.48 Sm I

QOOA ISOOiiT'. AO
cam TT

11 qOQA AA MLNb T
I ^yu OOOZ.OO Ce II

W I
Qc:00 'IQ'^n AAooou.uu Ta II ^AAoOU QQQyl AA000'+.OU Sm IT11

HOO Fe I 1 7n1 i\j '^fl'^A 09 Ce II A^ QQQ/l 7cooo4. /

0

Rh I

670 3824.88 Nb I 280 3830.02 Hf I 85 3834.78 Ce II

550 3824.93 Ru I 130 3830.03 Cr I 140 3834.93 Pr II

/ D Mo I 00 ^ft^n AAoOOU.UO Th I A(\'tU 'XH'XA 070004.y i Mo I

990 OO^O .U4' Ho I lOUU QOQA OAooou. Tb I oOV QOOA QQooo4'.yy Gd II

700 oozo . uo Dv II
QQQA 97 V I 990 Qoqr AC

0000.uo Ru I

3200 3825.88 Fe I 530 3830.29 Sm II 1100 3835.06 W I

350 3826.05 Gd II 510 3830.47 Nd II 190 3835.08 La II

AC\4U OtJZO. 1 ( Ta I OOUU oOoU.'+o Er II 0000. l^- U II

yo ooZO. ly W I
Aid tjooU.OO Cf II OOU 0000. 10 Nb I

yo C ooZD.ZVJ Pr II VOU ooon 79oOoU. ( Z Pr II i9nxzu 0000. ZZ u I

1600 3826.20 Sm II 110 3830.77 Th I 75 3835.31 Mo I

28 3826.37 Th I 75 3830.82 Mo I 410 c 3835.35 Ho II

OoZD.oy Tm I
1 onloU QQ'iA QQ0<50U.y<> Gd II {

0

QQQC CA V I

ioU QQ9A /I 9 Cr I 60 000 1 .U / Mo I
QAoU QQQC f.C0000.00 Er II

IZUU QQO/; /I oooZu.4Z Nrl 11ii QQQl AO000 1 .Uo Cp II11 Q7A0 /u
QQQC 790000. /

Z

0 III TI11

750 3826.51 u II 95 3831.08 Dy II 50 3835.75 Ce II

130 3826.56 Sm II 2000 3831.46 U II 50 3835.89 Ce II

1 9n
1 zu ooZO.O / Pr II L lUU 000 1 .oy) Sm II 9nn \\zuu n 0000.yz U II

IZU QQO^ AQooZO.Oo Eu II 9 1

A

ZIU 000 1 .04- Dv II OOAAzzuu 0000. VO Zr I

OL\) OOZO. /U Mo I
1 1 A
1 lU

QQQl ZTQ
oooi.oy Ni I

7^
/ 0 QQQA (\CoooO.Uo V I

75 h 3826.74 Tb 270 3831.74 Th II 250 3836.06 Os I

45 3826.77 V I 35 3831.76 Mo I 270 3836.10 Ce II

00 uoZO.oO Ta I
QOQl OA000 I .OU Gd II 1 90IZU QOQA QO0000. OU Re I

1 1 u OoZO. VD Th II11 ou Qoqi OA000 1 .OU Pr TT11 9^0zou QOQA AC.OoOO.^O T1

1 1 A
1 lU QQ07 AlOoZ / .UI IN D I

1
7^iA/OU ^QQl QAcSool .oU RiiAU T1

01AAZoUU QQQA t;AoooO.OU Uy TT11

85 3827.14 Os I 170 3831.84 Nb II 740 3836.54 Nd II

95 3827.16 Mo I 240 3831.86 U I 70 3836.54 Th I

lUU Ce II oZU CW QQQ 1 0 Ho II 00 QQQA C^QoooO.oo Th I

c r
00 Q007 0*7

i>r TI loU
QQQO 1 1OOOZ. 1 1 mo T AQ00 QQQA AAOOOO.OU 1 a T1

00 IT,,c^r I1
1 1 A
1 lu QQQO 00 TT11 1 QAAloUU QQQA 7AoooO. /O LX IT11

230 3827.33 Gd II 1500 3832.29 Pd I 95 3836.78 Ti I

120 3827.37 Ce II 110 3832.31 Er II 970 3836.91 Gd II

loUO 0OZ<.OZ Fe I
0AAAoUUU Mg I

AC00 QQO7 AO000 / .Uo Nb I

240 0000 AAOOZO.OO In d
TT
11

OAoO T1
TC/o 0007 1

0

000 / . lo 1 D I
1

0 /I A Q 0 00 ACoo^io.Uo 5m TT
11 li>

OQQO ^0OOOZ.OO 1 D T
1

1 1 A
1 lu QQO7 OA000 ( .zu L.e IT11

240 3828.19 Ti I 100 3832.74 Ce II 120 3837.26 U I

35 3828.24 Nb II 100 3832.76 Nd II 1300 cw 3837.51 Ho II
An OOZO.OO Pr II

1 1 A
111) 0 Q 0 0 01oooz.ol Sm I ZUU QQ07 f,A000 / .t)4 Er II

d CA450 oooo 0

0

oo28.o8 Th I
0028 0000 OA000Z.04 V I

1 CAloU 0007 00000 / .OO Tb I

OOAA 0000 .1 0o82o.48 Rh I
1 CAloU 0000 00OOOZ.OO Dy II

OCAZoU 0007 00000 / .OO Th I

1700 3828.56 V I 4000 3832.88 Y II 340 3837.91 Nd II

130 3828.71 Ru I 210 3832.97 Gd I 310 3838.07 Ru I

40 3828.74 Pr II 75 3832.97 Pr II 200 3838.15 U II

65 3828.74 Tb I 50 3832.97 Th II 1300 3838.20 Tm II

540 3828.85 Nd II 200 3833.02 U II 5000 3838.26 Mg I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

160 3838.28 Zr n 85 3843.16 Ru I 100 3848.05 Ta I

220 3838.36 Ho n 60 3843.26 Fe I 250 3848.10 Ce II

110 0 O OO C

A

Er I 1400
O A .4 AA
3843.28 Gd I 1700 d 3848.24 Nd II

QQQQ CIOOOO.Dl W T
X 60 OO A O O C3843.35 r r

ITH 3848.31 INu TI11
QQQQ CAOOOO.D4 IT 1 /^AA1600 OO AO C f\3843.50 om 11 1 AA190 3848.30 \/imo T

1

160 3838.66 Dy H 75 3843.61 Lu I

OA 3848.31
r»
CjI

IT
11

40 3838.90 Gd I 80 3843.66 Os I 1500 3848.52 Nd II
CAA500 OOOO A;1 Sm II 200 3843.76 Ce II 860 3848.59 Ce II

1 TAA1700 OOOO AO3830.98 NA IT 270 3843.77 om IT
11

Jo 3848.62 11u TI11

lOU QOQA AAoooy .UU V I
1

£A60 OO A O lO3843.78 Pr IT11 3848.72 IIu IT11

85 3839.03 Ta I 80 3843.80 Gd II 3700 3848.73 Tb II

90 3839.26 Er II 1100 3843.86 Ho II 640 3848.78 Sm II

OD OOQA Fe I 65
O A d O AA
3843.90 Mo I 190

n A 4 A A
3848.98 Cr I

110 OO on 0 Q
V T1 35 3843.93 IM)

T
1 lOUU 3849.02 La TT

11
1 OA1/U OOQA /1A

v_.e
TI
11 350

n A ,1 O AA
3843.98 Mn T

1 oUU
O A .4A 1 A
3849.18 ni T

1

340 3839.51 Nd II 120 3844.00 u II 550 3849.25 Zr I

1200 3839.62 U I 40 3844.04 Ta I 90 3849.29 Er II
1 AAAlUUU OO on £. AOOOV.D4 Gd II 65 3844.08 Nb I 110 3849.32 V I
AO A 3839.70 KU 1 100 3844.18 Nd 140 3849.36 Cr

T
1

840 3839.74 Til
i n 11 140 3844.23 t,u IT

11
0 OA330 3849.39 Dy TT

11

350 3839.78 Mn I 120 3844.23 u II 40 3849.42 Ta I

170 3839.91 Yb I 330 3844.36 Dy I 35 3849.48 Ce II

75 3840. 14 V I 380 3844.44 V I 140 3849.52 Hf II
1 OA1/0 3840.26 1 110 h

n A ^ r A
3844.50 5>m IT

11
T C 3849.56 Ce TT

11

150 OO A r\ OA3840.30 Us T
1 150 c 3844.54 rr IT

11
A Clb 3849.59 1 b I

1

800 3840.44 Fe I 1400 3844.58 Gd II 50 3849.66 Ce II

570 3840.44 V I 120 h 3845.12 U II 120 3849.71 U II

400 3840.45 Sm II 60 3845.28 Ce II 200 3849.85 U II

80 3840.61 Sm TT
11 380 3845.32

T t

U
TT
11

0AA300 3849.88
ITno T

1

600 3840.72 La 11 6900 3845.47 Co T
1 540 3849.91 Lr

T
1

2600 3840.75 V I 120 3845.47 Gd II 190 3849.94 Os I

85 3840.80 Th I 100 3845.48 Ce II 500 3849.97 Fe I

150 3840.82 Ru I 370 d 3845.61 Tb II 290 3850.04 Cr I

290 3840.87 T T
1 100 3845.74 11 120 3850.10 Ce TT

11

370 3840.89 Dy T
I 210 3845.90 MLNb T

I 470 3850.22
M JNd TT

II

480 3840.99 Pr II 120 3845.95 Mo I 760 3850.43 Ru I

800 3841.05 Fe I 120 3846.00 La II 3300 3850.69 Gd II

670 3841.08 Mn I 730 3846.22 W I 1200 3850.79 Pr II

2700 3841.18 Lu 1 120 3846.24
¥ T

u T
1 70 3850.82 r e

T
1

380 3841.28 Cr 1 28 3846.25 1 h
TT
11 5100 3850.97 Gd TT

11

150 3841.29 Os I 65 3846.28 Sm I 75 3851.17 V I

1400 3841.31 Dy II 420 3846.34 Dy II 110 w 3851.37 Tb
60 3841.46 Co I 60 3846.45 Ti I 230 h 3851.54 Ho II

120 3841.71 Ce II 150 3846.49 Gd I 720 c 3851.55 Pr TT
II

170 3841.81 Nb 1 220 3846.52 Ce II 27 3851.57 W II

410 d 3841.82 Nd II 240 3846.55 u I 320 3851.60 Er II

3841.88 Nd II 580 3846.59 Pr II 2400 d 3851.66 Nd II

110 3841.89 V I 40 3846.64 Ta I 3851.74 Nd II

280 3841.96 Th II 480 3846.68 Ru I 120 3851.72 U I

330 3842.00 Dy II 190 3846.71 Nd II 260 3851.86 Tb II

50 3842.04 Ce II 490 c 3846.73 Ho 11 420 3851.88 Sm II

1400 3842.05 Co I 160 3846.76 Sm I 75 3851.99 Mo I

410 c 3842.05 Ho II 60 3846.80 Fe I 35 3852.07 Pr II

1200 3842.20 Gd II 95 3846.94 Pr II 100 3852.10 Ce II

90 3842.31 W I 100 3846.97 Nd II 40 3852.10 V I

270 3842.34 Pr II 550 3847.01 Zr I 130 3852.14 Ru I

270 3842.36 Sm II 420 3847.02 Dy I 85 3852.14 Th I

920 d 3842.50 Tb II 380 3847.25 Mo I 140 3852.22 Cr I

140 3842.71 Nb I 320 3847.33 V I 320 3852.40 Ho II

85 3842.90 Th I 250 3847.49 W I 4300 3852.45 Gd II

40 3842.93 Er I 530 3847.51 Sm II 20 3852.58 Fe I

180 3842.98 Tb 200 3847.84 U I 960 3852.80 Pr II

120 3842.99 U II 70 3847.87 Y II 1200 3853.03 Dy II

550 3843.02 Zr II 180 3847.88 Tb I 130 3853.05 Ti I

610 3843.03 So II 8900 3848.02 Tm II 70 3853.10 Tm II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A
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Spectrum
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Character

Wavelength
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860 3853.15 Ce II 75 3859.34 V I 240 3866.52 Nd II

95 3853.29 Lu I 120 3859.42 Nd II 370 3866.58 Dy II

30U
QQCO QA Sm I 4900 OQCA CQoooy.oo U II

Q C00 OQi^i^ ^AoeoO.oy Mo I

1 lU
QQCQ QQOOOO.OO NViil u T dn^u OQCQ QA

1 a T1 ooU QQAA QA u TT11
OQcq 7Qoooo. i6 Ti1 1

I
1 IdflX*rU oooy.o4 1 n TTXX lOU ooyO.ol TT11

1800 c 3854.07 Ho II 4200 3859.91 Fe I 220 3866.81 Nd II

1200 3854.18 Ce II 220 3860.72 Ru I 1600 3S66.99 Gd I

90 C /I 1 O Gd II 35 oooU.oo Nb I
Az4U 0O£.n 1 73867. 17 U I

OQCA 0

1

ooo4.^1 TT zou 0 A A 1 Hfni I
X

OA ooiii oo3o67.zz r e T1

1 onlyu 0004. I
i 970 qq/;a c\Aooou.y4 Nrl1 T U TTXX 14U "50^7 OAoot) / . ZO <-tU TTXX

620 3854.22 u I 75 3861.07 w I 80 3867.34 Hf II

1200 3854.31 Ce II 160 3861.14 Gd II 210 3867.52 Pr II

oVU QQC/l CI Th II 650 OOOl. 10 Co I
9QA QQA'7 AAOOO / .OU V I

A QA4oU 0004.00 om T
1

OQz:i 1 /;OOOl . 10 TIU T1 loUU QQ/i7 QAooO / .o4 T?iiAU T1

0/1 nn 0004.00 IT
VJ

TT
11 oo OQ^l 0/1oo0i.z4 w T

1
OCVo QQA7 QCOOO / .OO Uy TI11

35 3854.70 Nb I 75 3861.30 Pr II 270 3867.92 Nb I

130 3854.91 La II 2700 c 3861.68 Ho II 1800 3867.99 W I

00 oooo. lo Nb I 75 OOOZ.U4 Pr II
OAAZUU OOOO. lo Ce II

ozO Q OC C OAOOOO.ZV Le TT
11 oou 3862.05 om TT

11 50 Q OC Cl O O
3868.23 t-r

TT
11

110 Q o c r OA3855.29 L.r
T
1

1 CAlou 3862.22 V T
1 170 3868.40 1

1

T
1

1200 3855.37 V I 350 3862.23 Sm II 120 3868.42 u II

75 3855.38 Tb I 200 3862.46 Ce II 560 3868.45 Dy II

110 0 O C C AO Zr II 300 OOOZ.OZ Nd II 60 Q OC o An3868.47 Ce II
9 0 C C ACOOOO. 40 IN D

T
1 04U OOOZ.OZ T Ino T

1
1 AA100 0 0£iO C 13868.51 Le IT

11
1 CA150 oo c c c c3000.00 W T

1 OOU 3o6z.69 p.,Ku T
1 65 o o^; o CO3868.52 r r

TT11

470 3855.56 Gd II 7500 3862.85 Er I 1600 3868.81 Dy I

140 3855.57 Cr I 140 d 3862.93 Nb I 140 3868.90 Tb II

170 oooo. 58 Tb II 3863.05 Nb II 850 3869.07 Nd II
0AAAaOOU 0 O C C OA0000. o4 V T

1 ZOU QQ/;o ACooOo.Uo yjQ TT11
C OA580 OOCf\ AO3869.08 JVlo 1

AC 0 o c c oooooo. 00 r r
TT
11

1 OA OOCO AA3863.09 T TU T
1

7 C75 3869. 17 rr TT
11

680 3855.90 Er I 3700 d 3863.33 Nd II 300 3869.42 Dy II

800 3855.90 Sm II 3863.40 Nd II 60 3869.56 Ce II
OCA oo5o.37 Fe I 350 1 OC o o o3863.38 Nb I 450 d

Q OCA "7 C3869.75 Tb II
f1 OA480 3856.46 Ku T

1 4oU 3863.40 I h TT
11 95 3869.85 Drr TT

11

5900 3856.52 Kh T
1 190 h 3863.42 c3m TT

11 820 3869.86 Dy TT
11

390 cw 3856.94 Ho II 130 3863.87 V I 240 3869.94 Re I

95 c 3856.99 Pr II 2900 3863.87 Zr I 490 3870.01 Rh I

Q O C 7 TO000 /. 10 Pr II 150 'iQC A AC3864.05 Sm II 240 QOTA AO3870.02 U II
OAA 000 / .Uz i^e

IT
11

7 C/o
'^CiC A C\03864.08 rr TT

11 75 3870.41 rr I T
11

00A QQC7 AO000 / .uy us f
1

OAAAA29000 3864. 1

1

Mo T
1 40 3870.58 V

T
1

170 3857.23 Ce II 240 3864.30 u II 210 3870.72 Pr II

1300 3857.55 Ru I 180 3864.34 w I 160 3870.87 Ce II

zoO oooT.Oo T
1

Q OC A OAooo4.o4 Zr I
1 C AAloUO QOT 1 C\AOO71.04 ITu T

1

0 ^A370 0 OC "7 £.A Ce
TT
11 240 Q OC A AOooo4.4o

T T

u IT
11

1 7A170 0 O "7 1 AO3871.08 V I

720 toe n m3857.72 Ho II 80
'tO£. A Af\
3864.49 La II 65 3871.19 Nb I

75 3857.81 Ce II 130 3864.79 Gd I 140 3871.54 Gd II
QQC7 QAooO / .o4 Tm II 250 3864.80 Er II 01 AzlU 00/ 1.00 Dy II

480 3857.91 Sm II 1300 3864.86 V I 3400 3871.64 La II

50 3857.93 Ce II 110 3864.91 Ho II 50 3871.75 Er I

170 3858.14 Ti I 65
etc c An3865.02 Nb TT

11 800 3871.78 Sm II

3865.04 Nb I

120 3858.25 Pr II 35 3871.80 Ce II

1200 3858.30 Ni I 320 3865.24 Sm II 95 3871.88 U II

600 3858.31 Hf I 85 3865.40 Ce I 360 3872.05 Ho II

540 3858.39 Er II 130 3865.40 Ru I 7000 3872.11 Dy II

420 3858.40 Dy I 480 c 3865.45 Pr II 70 3872.39 Rh I

140 3858.45 Gd I 230 3865.47 Os I 340 3872.50 Fe I

190 3858.52 Sm I 210 3865.48 Dy II 200 3872.55 Hf II

340 3858.55 Nd II 340 3865.53 Fe I 140 3872.62 Gd II

65 3858.68 V I 190 3865.57 Eu I 40 3872.69 Pr II

400 3858.74 Sm I 170 3865.64 Ir I 45 3872.72 Eu I

290 3858.95 Nb I 80 3865.69 Sm II 340 3872.72 Th II

110 3859.14 Pr II 1900 3865.92 U II 250 3872.84 W I

60 3859.22 Fe I 170 3865.98 Nd II 340 3872.85 Yb I

150 3859.30 W I 65 3866.06 W I 85 3873.00 Tb I

250 3859.34 Ho I 240 3866.44 Ti I 50 3873.01 Pr II
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Table 2. All observed lines in order of wavelength — Continued
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60 3873.04 I
1 380 3877.34 ivn I

1 3883.34 1 o T1

5500 3873.12 Co I 240 3877.49 Sm I 1800 3883.44 Tm II

120 3873.21 Ti I 530 3877.56 Nb I 60 3883.54 Ce II

130 3873.22 Sm II 990 3877.60 Zr I 75 3883.58 Ce II

60 3873.25 Ce II 500 3878.02 Fe I 50 3883.66 Cr I

35 3873.36 PrI r
IT11 620 3878.09 IIu IT11 innlUU 3883.76 1 > u

190 3873.47 Sm II 130 3878.23 Tb II 150 3883.77 Hf II

260 3873.52 Ru I 480 3878.28 Y II 27 3883.80 Sm II

250 3873.57 Gd I 95 3878.32 Pr II 35 3883.83 W I

65 3873.64 V I 1100 3878.36 Ce II 40 3883.89 V I

35 3873.76 r e I
i 850 3878.58 r e I

1 1 ^nloU 3884.02 Rii£\U I
1

210 3873.78 Tb II 1100 3878.58 Nd II 40 h 3884.05 Pr II

370 3873.82 Th I 130 3878.71 V II 100 3884.08 Nd II

2800 3873.96 Co I 870 3878.82 Nb I 100 3884.12 Er I

1200 3873.99 Dy II 3878.97 Nb I 100 3884.21 Ce II

620 3874.04 u
TT
11 200 3879.05 Lx I

1 00 3884.52 Til
1 n II

11

320 c 3874.09 Ho II 120 3879.06 Ce II 120 3884.62 Co I

3500 w 3874.17 Tb II 470 3879.11 Dy II 65 3884.66 Gd II

27 3874.39 Sm II 270 3879.20 Pr II 100 3884.68 Ru I

110 3874.41 W I 60 3879.31 Ce II 240 3884.68 U II

yo Fr 11 65 3879 35 Nb TT
11 100 3884.74 INd

TT
11

160 3874.46 Gd I 240 3879.53 u I 150 3884^75 Eu I

70 3874.53 Cr I 1000 3879.55 Nd II 140 3884.82 Th II

40 3874.61 Lu I 250 3879.59 Ho II 200 3885.09 Tb I

270 3874.68 Ce II 60 3879.60 Ce II 440 c 3885.19 Pr II

630 3874 68 Ho TT
11 140 3879.64 1 n

T
1

1 AAlUU 3885.20 1 a T
1

150 3874.83 Er I 240 3879^71 u I 570 3885.22 Cr I

250 3874.86 Th I 95 3879.99 Tb I 60 3885.29 Co I

140 3875.01 Ce 11 95 3880.35 Tb I 3700 3885.29 Sm II

140 3875.06 Ce II 780 3880.38 Nd II 50 3885.38 Er II

1500 V I 60 3880 40 Ce TT
11 1500 3885.42 Lx I

80 3875.18 Dv II 680 3880.47 Pr II 1100 3885.44 Nb I

400 3875.19 Sm II 1500 3880.61 Er II 25 3885.51 Fe I

240 3875.22 Tb II 800 3880.77 Sm II 670 3885.68 Nb I

240 3875.26 Re I 1200 3880.78 Nd II 55 3885.77 Th II

JO 1 <J . Ti I 380 3880 82 Hf TT
11 240 3885.91 Sm IT

11

210 3875.37 Th I 75 3880.83 Pr II 210 3886.07 Nb I

35 3875.42 Nb I 95 3881.29 Tb I 85 h 3886.09 Nd II

220 3875.46 Gd 11 450 3881.38 Sm II 1800 3886.28 Fe I

560 3875.54 Sm II 730 3881.41 W I 1700 3886.37 La II

Th I 1000 3881 46 U II 100 3886.50 Ce TT
11

75 3875.68 w I1 200 3881.59 Nd 90 3886.59 V I

100 3875.72 Er 540 3881.61 Ho II 40 3886.75 Os I

240 3875.74 Nd II 260 3881.76 Tb II 380 3886.79 Cr I

170 3875.76 Nb I 450 3881.79 Sm II 580 3886.82 Mo I

Hf i\J OO / J.o i Nd II 1 in •^881 84 Gd II 260 3886 82 Tb TT
11

420 3875.90 VV I
1 250 3881.86 I 100 3886.92 Th I

35 3876.08 Ru I 170 3881.87 Ce II 100 3887.02 Th I

570 3876.09 V I 790 3881.87 Co I 350 3887.05 Fe I

170 3876.13 Ce II 300 3881.99 Dy II 65 3887.11 Sm II

OO / 0 . 1

0

U I inn ^889 ni Ru I 150 3887.15 Er
TT
II

480 3876.19 Prr r
IT
11 170 3882.15 Ti I 75 3887.16 Gd n

120 3876.59 U II 85 3882.28 Pr II 5400 3887.35 Tm I

530 3876.65 Lu II 170 3882.33 Ti I 180 3887.45 U I

65 3876.69 Tb I 490 3882.36 U II 80 3887.49 Re I

1 ou OO i 0. / ( Os I 1 =^nn 388? 4^oooz> •^o Ce II 110 3887.54 Dy T
1

80 3876.82 V
I 320 3882.50 om IT

11 lOU AU 3887.64 TT
X J

280 3876.84 Co I 200 3882.52 Hf I 180 3887.70 u II

240 3876.86 Re I 1200 3882.89 Er II 75 3887.73 Gd I

140 3876.96 Nb I 500 3882.89 Ti I 100 3887.77 Ru I

£ OA620 3876.97 Ce II oooo. lu U II 30 QQQ7 77OOO 1 . 1 1 Y I

160 3877.10 Hf II 6800 3883.13 Tm I 540 3887.87 Nd II

1700 c 3877.18 Pr II 670 3883.14 Nb I 160 3887.88 Tb I

160 3877.20 Sm II 660 3883.29 Cr I 80 3887.95 Re I

70 3877.27 Eu II 380 3883.33 U II 60 h 3888.02 Ti I
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35 3888.06 Pr II 240 3891.80 U I 350 3895.66 Fe I

250 3888.08 Er II 280 3891.86 Dy II 450 3895.79 Gd II

75 OOOO 1 o Mo I 60 0 on 1 no3891.93 Cr I 160 OOAC OA3895.80 Er II
A on480 OOOO oo Tb I 100 I,

oono AO Zr I 170 OOAC nn3895.90 Nb I

50 OOOO on Pr II 470 oono3892.06 Nd II 85 oonc ni3895.91 Nd

70 3888.34 Rh I 28 3892.12 Co I 330 3895.99 Tb I

100 3888.36 Ce II 650 3892.21 Ru I 80 3896.11 Re I
1 OA OOOO OA Ce II 50 oono oi3892.31 Th II 270 oon^ 1 03896. 13 Nd II
1 nA OOOO /I 0OOOO.40 Dvuy IT o ono A 13892.41 TI IT11 QO oon£ 1 ^3896. 16 V T

J.

Q CA OQQQ COoooo.o^ I C I
1

oono /I "73o9z.47 TTfm I1 OZUU OOAA OOooVo. Zo Fr IT11

75 3888.88 Mo I 50 3892.51 Pr II 35 3896.38 Mo I

150 3888.93 Gd I 30 3892.66 Ba I 19 bl 3896.43 Ta TaO
0AAA ^3000 c

OOOO Ct£,OOOO.VD Ho II 4200 o oAO /I a3892.68 Er I 160 O OAZI C O3896.53 Zr I

120 OOOA AA3oo9.00 Cp\_ C IT11 DZU 3892.68 T Iu IT11
oon^ r o
3896.58 1 D TT11

1 AA OOOA AloooV.Ul uy TT11
oono "70
3892.72 I1 3896.62 Tm1 m T1

660 3889.16 Sm II 110 3892.72 W I 540 3896.76 Ho II

3889.22 Sm II 35 3892.77 Ru I 23 3896.78 Eu I
OAA200 OOOA OOOOOV.ZO Hf I 460 OOAO OZ3892.86 V I 490 OOA/: "TO3896.78 U II

75
OOOA OA3889.30 Ce TI11 ZoU 3892.90 Uy T

1 OVU
oOo oo
3896.80 Ce TT11

70
O OOA O O3889.33 Da I1 1 o o nt\ o /\ o

3893.03 1 a
T
1

/in o onzT o

o

3896.82 Prr r IT11

200 3889.33 Hf I 28 h 3893.07 Co I 35 3896.85 Mo I

440 c 3889.34 Pr II 290 c 3893.08 Ho II 1600 3896.98 Sm II

75
O OOA A O3889.48 Ce II 55 3893.11 Th II 65

1 00*7 O O
3897.03 Pr II

40 OOOA Z O3889.63 IN D I1 1 (U 3893.23 L-e TT11 9/1 n OOA*? AZ3897.06 TIu IT11

370 h OOOA Cii3889.66 INC IT11 oD O OA O O O3893.32 Mo T
1

on oon'T AO3897.08 VV T1

30 3889.67 Ni I 160 3893.38 Tb II 100 3897.24 Ru I

150 3889.79 Er II 35 3893.39 Fe I 190 3897.25 Pr II

29 OOOA OA3889.80 Nb I 28
o nt^ o An
3893.42 Th II 45

1 oni c\/i
3897.26 Sm II

95 3889.84 1 D TI11 lUU 3893.52 no TT
11

O OOT O
3897.26 Tk

1 D I1

1300 O O OA A 03889.93 IN u IT11 Oo 3893.69 1 D T
1

1 on oom O r
3897.26 u T1

70 3889.95 Ti I 50 3893.73 Nb I 270 c 3897.27 Ho II

70 3889.96 Re I 75 h 3893.84 Zr I 65 3897.32 Gd I

24 h
O OOA A 13889.97 Pr II 75 3893.85 Ce II 50 O OAT A O3897.43 Ce II

1000
o n fin f\n
3889.98 Le IT

11 oU
o on A o o
3894.03 T

1 44U
1 OO*? /" o
3897.63 IN a

TT
11

610 3890.08 5m TI
11

o/;A260
o on A r\ A
3894.04 Gr T

1
A n40

1om /" r
3897.65 Gr T

1

700 3890.18 V I 90 3894.04 V I 75 3897.66 Zr I

150 3890.20 Ru I 400 3894.05 Sm II 40 3897.71 Pr II

170 3890.22 Nd II 7900
o on ^ oo
3894.08 Co I 120

1 on"f *7 1
3897.71 U II

2900 3890.32 Z.r
T
1

/I OA f\ C\f\ A TO
3894.12 T Iu T

1 w 000*^ oo
3897.89 Au T

1

2200 3890.36 1

1

u TT
11

on 3894.14 D..r r
TT
11

OOA 3897.89 1 D
T
1

85 3890.42 Gd I 2200 3894.20 Pd I 35 3897.90 Fe I

490 3890.42 Ho I 35 3894.24 Ru I 140 h 3897.91 W I

440 3890.53 Tm II 75
O OA A OA3894.30 Ce II 35 OOAO Al3898.01 Fe I

1300 3890.58 IMd If 1 £A160
O OO A A ^
3894.46 1 b

TT
11

ooAZOU n
oono oo
3898.02 V T

1

400 3890.61 hr II
11

OA80
O oo A HO
3894.53 Uy T

1
A AA49U

OOOO o

^

3898.27 Ge U

35 3890.71 Mo I 810 3894.63 Nd II 110 3898.28 Nb II

210 3890.75 Ce II 490 3894.64 Tb I 100 3898.36 Ru I

35 3890.75 W I 1500 3894.70 Gd II 50 3898.44 Th I

55 3890.85 Gd II 40
T oo jl ^ O
3894.70 MLNb T

I 28
o ooo A o
3898.49 Go

T
I

1300 3890.94 Nd TT
II 29

o on A oo
3894.89 rr TT

II
o c85

oono A n
3898.49 1 1

T
I

65 3890.95 Tb I 90 3894.97 Sc I 35 3898.51 Th I

210 3890.98 Ce II 550 3894.98 Co I 5800 3898.53 Dy II

13000 c 3891.02 Ho II 50 3895.04 Pr II 110 3898.56 Nb I

85 3891.05 Th II 65 3895.08 Tb I 50 3898.60 La I

90 h 3891.12 V I 45
oo f* oo

3895.09 Sm II 35
oono 'I

o

3898.78 Ta I

320 3891.21 Sm II 620 3895.11 Ce II 210 3898.84 Pr II

580 3891.30 Nb I 40 3895.18 Os I 270 3898.94 Ce II

2000 3891.38 Zr I 170 3895.23 Gd II 250
o oon o f\

3899.03 Er I

65 3891.41 Ru I 200 h 3895.25 Ti I 190 3899.10 U II

580 3891.51 Nd II 200 3895.27 U II 140 3899.13 V II

120 3891.68 U II 160 3895.37 Dy II 270 3899.17 Dy I

120 c 3891.71 Pr II 140 3895.37 Nd II 2400 3899.20 Tb II

28 3891.72 Th I 65 3895.37 Tb I 65 3899.25 Nb I

50 3891.77 Ce II 45 3895.42 Sm II 240 3899.27 U I

1400 1 3891.78 Ba II 340 3895.42 Th I 50 3899.39 Ce II
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94.0 3899.48 TIu IT
11 120 3903 51 TT11 120 3908.32 11u T1

85 c 3899.54 Pr II 50 3903.84 Er II 560 3908.41 Ce II

160 3899.57 Tb 11 18 3903.90 Fe I 100 3908.44 Er II

130 3899.64 Ho II 65 3903.92 Pr II 3100 3908.44 Pr II

550 3899.71 Fe I 85 3903.93 Ce II 120 3908.47 u II

620 3899.78 T T TT
11 250 3903 98 tr 1 390 3908 54 TT

11

620 3899.94 Hf I 35 3903.98 W I 40 3908.59 Nb I

28 3900.13 Th II 28 h 3904.05 Co I 65 3908.68 Tb I

23 3900.18 Eu I 140 3904.08 Th II 50 3908.75 Th I

140 h 3^00.18 V I 75 3904.17 Tb I 960 3908.76 Cr I

75 ^900 ?fl L-e
TT
11 1 90 •3004. IR IND T

1 O7WO. i u Ku T
1

2000 3900.21 Nd II 160 3904.21 Dy II 110 3908.77 Ce II

140 3900.39 Os I 29 3904.22 Rh I 210 3908.97 Nb I

70 3900.51 Eu I 240 3904.29 Gd I 35 3909.05 Ce II

400 3900.52 Zr I 460 3904.30 U II 120 3909.06 U II

T"
1 1

Tf
11 250 3904.34 Ce TT

11 760 3909 08 Ku T
1

55 3900.58 Th I 320 3904.44 Ho I 380 3909.14 Tb I

35 3900.65 Hf II 50 3904.47 V I 28 3909.14 Th I

40 3900.73 Pt I 250 3904.56 Er II 80 3909.18 Hf I

130 3900.74 Tb I 240 3904.56 u II 45 3909.25 Gd I

LoKf oy\}\J. I y Ho I 07Uf . Do Ce TT
11 970 Le TT

11

680 3900.79 Tm II 60 h 3904.59 Y I 65 3909.33 Ta I

340 3900.85 Yb I 2600 3904.78 Ti I 75 3909.55 Mo I

340 3900.88 Th II 50 3904.81 Yb II 330 3909.55 Tb I

270 3900.89 Sm I! 35 3904.85 Pr II 100 3909.56 Ho I

OAoU O7UU. 7 i Re 1 1 9fi
T r

u TT
11 ^QOQ fiO iND T

1«0 3900.96 Ti I 170 3905.19 Th II 110 3909.62 Pr II

40 3901.09 Re I 1200 3905.40 Er I 130 3909.75 Ce II

55 3901,15 Th II 110 3905.52 Si I 700 3909.89 V I

140 h 3901.15 V I 100 3905.56 Nd 100 3909.91 Ba I

Ru I 1 1

0

Dy TT
11 130 3909.93 Le TT

11

120 3901.30 Ce 11 450 3905.65 Gd I 160 3909^93 Co I

1600 3901.33 Tb I 1300 cw 3905.68 Ho II 65 3909.94 Gd I

100 3901.38 Dy I 1700 3905.89 Nd II 90 3909.95 Sm I

60 3901.68 Ce II 110 3905.94 Dy I 90 3910.09 Sm II

VO oVU 1 .0(5 Tb II 1 0 W T
1 3910. 14 1 b

TT
11

190 3901.71 Os I 65 3906.08 Pr II 120 3910^30 Ho I

380 3901.77 Mo I 140 3906.09 Nd II 160 3910.40 Tb I

35 3901.83 W I 140 3906.29 Co I 110 3910.50 Er I

1300 3901.84 Nd II 11000 3906.31 Er II 140 3910.70 Ce II

Ayo u
OQAO r\f\ Tb II oou U I 3910.79

T r

V T
1

35 3902.11 I
i 140 3906.48 Fe I 40 391o!81 La II

50 3902.17 Th I 55 3906.54 Tb II 160 3910.84 Tb I

290 3902.23 Ho II 100 3906.75 V I 240 3910.89 U I

2400 3902.25 V I 60 3906.81 Sm II 50 3910.92 Sm II

65 Sm II OVUD.oV Hf I 75 501 1 no Mo T
1

750 3902.40 II
11 85 3906.91 I 2000 3911.16 Nd II

250 3902.45 Pr II 200 3906.92 Ce II 110 h 3911.19 Ti I

4io 3902.51 Ir I 75 3906.92 Mo I 140 3911.27 Yb I

140 3902.51 Nd I 3906.98 Mo I 40 3911.29 Pr II

Am410 U II ^ouuu cw ^on? in Eu II IdO ^011 ^0 Ce II

35 3902.58 La I 65 3907.12 Gd I 110 3911.54 Er II

95 3902.66 Ir I 770 3907.29 Ce II 45 3911.62 Gd I

300 3902.71 Gd I 29 3907.29 Pr II 330 3911.67 U II

810 3902.76 Er II 150 3907.45 Ce II 29 3911.77 Lu I

360 3902.92 Cr I 20000 3907.49 Sc I 35 3911.79 Pr II

550 3902.95 r e
T
1 100 3907.50 320 3911.80 no TI

19000 3902.96 Mo I 35 3907.65 Os I 35 3911.81 Os I

30 3903 08 Tb I 200 3907.70 Nd II 23000 3911.81 Sc I

110 3903.10 Th I 510 3907.84 Nd II 120 hd 3911.82 Cr I

II
3912.00 Cr I

60 3903.16 Cr I 770 c 3908.05 Pr

50 3903.26 V II 480 3908.06 Tb I 50 3911.91 Er II

85 3903.33 Dy I 100 3908.09 Ce II 85 3911.91 Th I

200 3903.34 Ce II 100 3908.21 Re I 35 3911.94 Mo I

1300 3903.42 Sm II 140 3908.25 Mo I 40 3911.99 Pr II
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and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

100 3912.11 Ru I 1300 3916.05 La II 1900 3919.16 Cr I

40 3912.13 Ta I 390 3916.14 Ce II 65 3919.16 Nb I

230 3912.19 Ce II 190 3916.24 Cr I 320 3919.45 Ho I

220 3912.21 V I 60 3916.36 Sm II
A A40 0919.47 Ta I

850 3912.23 iNd TT 100 3916.41 V
TT
11

A OA480 3919.52 1 D TT
11

50 3912.25 Pr II 50 3916.42 Th I 420 3919.63 Pr II

110 3912.26 Tb 3500 3916.48 Tm I 35 3919.72 Nb II

110 3912.28 Th II 2200 3916.51 Gd II 480 3919.81 Ce II

140 3912.42 Er II 120 3916.53 U I 35 3919.82 Ti I

980 3912.44 Le TT
11 65 3916.64 1 b 1 220 3919.92 Nd TT

11

110 3912.44 Ho II 160 3916.64 Zr I 50 3920 10 Sm II

40 3912.44 Ta I 20 3916.73 Fe I 530 3920.20 Nb I

120 3912.54 Dy I 24 3916.78 Pr II 360 3920.26 Fe I

65 3912.63 Pr II 140 3916.80 Th II 100 3920.49 V I

75 3912.75
T
1 140 3916.90 Ce TT

11 250 3920.53 Pr TT
11

75 3912.77 Tb II 75 3916.92 Mo I 150 3920 72 Tb II

23 3912.83 Rh I 45 3916.94 Tb I 60 c 3920.85 Re I

85 3912.86 Dy II 140 3917.11 Co I 260 3920.92 Ru I

50 3912.89 VV I 40 3917.18 Fe I 1100 3920.96 IN a II

630 3912.90
r%
rr TT

11 95 3917.24 Pr TT
11 600 3921.02 Cr I

120 3912.98 Sm II 70 3917.25 Ce II 290 3921.42 Ti I

100 3913 00 Th II 240 3917.25 u I 1100 3921.54 La II
on 1 Q no Th I OoU C 3917^27 Re I oVZl .00 U II

130 3913.01 Nb I 55 3917.27 Th I 590 3921.73 Ce II

75 3913.36 Mo T
1 540 d 3917.29 Dy T

1 610 3921.79
'7
Zr T

1

II
3917.38 Dy T

1

II120 3913.37 Sm 280 3921.88 Er
500 3913!46 Ti II 230 3917.29 Eu I 100 392 L90 V I

280 3913.48 Tb I 75 3917.30 Tb I 35 3922.03 Os I

120 3913.51 Rh I 620 3917.44 Sm II 190 3922.05 Sm II

310 3913.55 Pr
TT
11 80 3917.45 T irHf TT

11 300 3922.10 1 b
TT
11

140 3913.62 Dv I 150 3917.54 Mo I 240 3922.19 Rh I

90 3913.62 Sm II 35 3917.60 Cr I 55 3922.22 Th II

340 3913.69 Nd II 230 3917.64 Ce II 65 3922.23 Pr II

65 3913.78 Gd II 340 3917.65 Nd II 75 3922.32 Mo I

55 3913.82 Th II 23 3917.70 Eu II 110 3922.35 Nb I

130 3913.92 Re I 75 3917.78 Mo I 2500 3922.40 Sm 11

160 3913^97 Dv II 120 3917^82 u II 55 3922^42 Ta II

110 3913.99 Ce II 75 c 3917.96 Pr II 230 3922.43 V I

190 3914.20 U 11 280 3918.05 Er I 90 3922.70 Sm II

190 3914.27 U II 120 3918.06 Gd II 480 3922.74 Tb II

140 3914.33 V II 80 3918 06 u II 80 3922 75 Co I

500 3914'34 Ti I 85 3918.07 Th I 140 3922.78 Ta I

40 3914.34 Zr II 620 3918.09 Hf II 550 3922.91 Fe I

150 3914.63 Tb I 120 3918.24 Gd II 140 3922.92 Ta I

670 3914.70 Nb I 50 h 3918.25 Y I 110 3922.96 Pt I

1014. 74. Ti I 770 3918.28 Ce II 120 u II

210 3914.76 Pr II 65 3918^32 Mn I 560 3923.11 Ce II

150 3914.85 Ru I 210 3918.35 Er II 450 3923.25 Gd II

540 3914.87 Dy II 55 3918.50 Th II 100 c 3923.28 Ho II

100 3914.95 Ce II 210 3918.51 Ta I 150 3923.31 Tb II

440 3915. 13 1 1 U II 40 3918.52 Eu I 320 3923 38 DvL'y II

45 3915^24 Fii TI11 110 3918^55 Dv II 1500 3923.47 Ru I

480 3915.38 Ir I 75 3918.59 w I 45 3923.51 Sc II

650 3915.43 Tb I 190 3918.62 Sm II 95 3923.55 Pr II

110 3915.44 Mo I 30 3918.65 Fe I 120 3923.75 Mo I

170 Pr II 95 3918.78 Tb II 28 3923 80 Th T1

390 3915.52 Cf 11 1300 c 3918^85 Pr II 200 3923.90 Hf TT11

540 3915.59 Dy II 50 3918.86 Lu I 130 3924.15 Pr II

50 3915.69 Er II 85 3918.90 Nd II 190 3924.27 U II

120 3915.84 Cr I 35 3918.97 Os I 35 3924.36 W I

380 oy lo

.

oo u II 3919.00 Nb I 65 d 3924.42 Tb II

310 3915.94 Zr II 75 3919^02 Tb I 110 3924!47 Dy II

,610 3915.95 Nd II 110 3919.02 Th I 65 3924.49 Nb I

85 3916.00 Er I 100 3919.09 Eu II 140 3924.49 Nd II

45 3916.00 Eu I 140 3919.12 Dy I 1100 3924.53 Ti I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A
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and

Spectrum

Intensity

and
Character

Wavelength
in A
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Intensity

and
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Wavelength
in A
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100 3924.55 Ho II 140 3929.33 Dy II 150 3934.09 Nd II

65 3924.63 Ru I 1200 3929.53 Zr I 200 3934.12 Zr II

450 3924.64 Ce II 110 3929.54 Hf II 35 3934.14 Nb I

240 ^924 66 V
T
1 570 3929 58 Tm II 320 39^4 91 Dy II

35 3924.69 w I 590 3929.67 Th II 2000 3934 23 Rh I

70 3924.80 Ce II 65 3929.75 Tb I 70 3934.24 Ti I

110 3924.81 Tb II 550 3929.85 Re I 50 3934.27 Pr II

85 3924.98 Nd I 85 3929.88 Pr II 130 3934.38 Tb I

50 3924.99 Pr I 5Q9Q QQO 7Z 7.00 Ti I 70 5Q54 41 Nb I

170 ^92^ no\j y .\J\J Nb I 7'i 5000 QQO 7Z 7. 07 1 u I
1 OO 5Q54, 7C

OyO'ie. 1 0 Toi.-e
TI
11

140 3925.09 Th I 130 ch 3929.93 Ho II 1200 3934.79 Gd I

35 3925.10 Os I 70 3929.96 Ce II 3934.82 Gd II

30 3925.16 Co I 100 3930.00 Os I 200 3934.79 Zr II

290 3925 22 Sm I 9finz,uo 505(1 09 V I Al 0OIU Nd II

150 392S 24 V I ^Q^O 1 1070v. V 1 Y1 I1 400H*UU ir
T
1

760 3925.45 Tb II 540 3930.14 Dy I 45 3934.98 Rh I

960 3925.47 Pr II 65 3930.24 w I 35 3935.02 Mo I

85 3925.63 Nd II 750 3930.30 Fe I 150 3935.03 W I

100 1Q9'i fid Ho II 1 60 5Q5n A5 U II V I

3300 ^Q9'i 99 n u T
1 HO 07OU.4' / w T

1 1 lU c D-.r r
TT
11

35 3926.03 W 1 32000 cw 3930.48 Eu II 50 3935.18 Sm II

330 3926.22 u I 35 3930.62 Pr II 650 3935.24 Tb II

110 3926.32 Ti I 240 3930.66 Y II 220 3935.38 Gd I

120 Hf I
ccoo 5Q5n 7/;oyo\j, I o Tb II 505^: 5Qoyoo.oo U II

120 3926.47 ivi n I
1 1 10 5Q5n Ql i^e

II
11 OO 5Q5C 4Coyoo.^-o IN D T1

65 3926.61 Nb I 65 3930.94 Ta I 140 d 3935.48 Th I

35 h 3926.62 Lu I 35 3930.96 W I 3935.63 Th II

70 3926.62 Nd II 430 3930.98 U II 120 3935.65 Hf II

OKI
500/; ACO 7 iCU . uo Cr I

770 5051 00 Ce II 505^^ 79oyoo. i z Ba I

1 in1 1 V O 7 . uo I
1

5051 l*.OVO 1 . ID om TI11
5Q5C nf. om TT11

28 3926.71 Th 11 60 3931.20 Re I 20 3935.82 Fe I

330 3926.73 U 1 190 3931.28 Dy II 370 3935.82 Pr II

35 3926.77 Os I 150 3931.34 V I 50 3935.84 Rh I

1 O II 5Q9A 7P Zr I oiu oyo \-.o I Ce II ^0OU 5Q5R 05oyoo.yo Ce II
jQOT no IT11 •3ZU OVo 1 .oo ni T

1
1 "iOOlOUU 5Q5C 07oyoo.y /

T
1

510 3927.10 Nd II 30 3931.40 Mo I 160 3936.05 Dy II

110 3927.18 Th II 35 3931.46 Nb I 65 3936.06 Zr II

110 3927.39 Ce II 2100 3931.52 Dy II 410 3936.11 Nd II

1 10 Th II ftO 5Q51 COoyo 1 . OZ Os I ISOlOU 505A 99O 70U. zz La II

Ann D.-r r
IT
11 AOOouu 5051 76 rvu I

1
5^^00 5056 99oyoo.zz w T1

160 3927.56 La I 230 3931.83 Ce II 100 3936.28 V I

70 3927.57 Ce II 55 3932.00 Th II 85 3936.30 Dy II

150 3927.57 Hf I 35 3932.02 Ti II 320 c 3936.44 Ho II

t u c
3007 COo 7Z I . Dy Re I 9000 5050 (W U 11 fiO O 70U . fO Nb I

1 90 5097 71 r r
IT
11 1 1 0

I lU 5Q50 nfiOVOZ.UO Uy TI
11 4.0 5056 CCO 70U. OO 1 a

T
1

240 3927.76 U II 29 3932.11 Pr II 29 3936.68 Pr II

420 3927.86 Dy I 150 3932.15 Ce II 420 3936.70 Dy I

700 3927.92 Fe I 320 3932.22 Dy II 140 3936.90 Re I

0Q97 QQ V I Th II 190izu 070U. 7 t W I

1 QOO IQOH 9ftOVZo. ZO
¥ T
11 Pin uVOZ .ZO tr TT

11 14014'U 5057 nn070 ( .uu
T
1

150 3928.32 Ce II 220 3932.35 Tb I 3200 3937.01 Er I

45 3928.41 Os I 200 3932.91 Th I 29 3937.02 Pr II

45 3928.54 Os I 130 3932.97 Pr II 140 3937.04 Th II

ouu Cr 1
QQQO 07oyoz.y / Sm II 900ZVU 5057 06OVO / .UO Sm II

IZU QQ9Q £.f.
1 m I T

11 J zu 0Q99 QQoyoz.yo II
11 OO 5Q57 1 5OVO ( . 10 1 0 1

85 3928.69 Pr II 370 3933.00 Dy II 55 3937.15 Ce II

65 3928.79 Mo I 120 3933.03 u II 140 3937.16 Dy I

120 3928.83 U I 4400 3933.38 Sc I 670 3937.44 Nb I

500D Q7 Eu II
5 1 nolU 5055 CC Ru I OU oyo / .00 V I

00 omo noo9zo.yz Pr II zVU 5055 rooyoo.oo Sm II 7A 5057 C7oyo / . 0 i Nd II

2200 3929.22 La 11 42000 3933.66 Ca II 160 3937.61 Tb I

28 h 3929.25 Co I 310 3933.73 Ce II 35 3937.61 W I

200 3929.26 Nd 11 30 3933.91 Co I 50 3937.63 Ce II

130 3929.29 Nb I 260 3934.01 V I 50 3937.81 Ce II

370 3929.29 Pr II 70 3934.07 Ce I 85 3937.84 Ta I

114



Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

35 3937.87 Ba I 180 3942.54 Ho I 95 3947.53 Nb I

120 3937.90 Ru I 190 3942.55 U II 100 3947.61 Nd I

110 3937.92 Th II 150 3942.58 Er I 730 c 3947.63 Pr II

95 3937.96 Nb
{

1 C A150 D A/1 O394/.oz Nd II 1100 OA/1'7 TO394/. 10 Ti I

270 3938.04 Uy 590 0 A.1 O £

0

r
1

oonzvu OA/I"? OA Simom TT11

65 3938.07 Tb I 70 3942.64 Th II 310 3947.97 Ce II

560 3938.09 Ce jj 590 3942.72 Rh I 120 3947.98 W I

75 3938.11 Gd jj 2700 3942.75 Ce II 50 3948.03 Th I

210 3938.20 Til,Uy
J

240 3942.84 1

1

u I 3948.06 Er I

50 3938.20 V 50 3942.88 Fr
TT
11 740 3948.11 Sm TT

11

250 3938.30 Pr JJ 110 3942.93 Tb I 20 3948.13 Th I

29 3938.43 Sm JJ 60 3942.94 Eu II 150 3948.32 Nd II

250 3938.59 Os I
OCiA 0 A/1 Mo I 260 Q A/1 O "3 C Tb II

110 d 3938.61 Th I 120 3943.08 Eu II 35 3948.40 Ft I

3938.78 Th II 150 3943.14 Ce II 300 3948.45 U I

2100 3938.63 Er II
II Ti I150 3943.18 Er 4500 3948.67

220 3938.85 Ho J 270 3943.24 Gd I 35 3948.78 Fe I

510 3938.86 Nd JT 620 3943.24 Sm TT11 1

9

lit 3948.90 T

o c00 3938.92
T '

Lr 150 3943.39 1 h
TT
11 200 L

h 3948.96 1 h
TT
II

110 3938.97 Gd II 55 c 3943.40 Pr II 100 3949.00 Ho I

120 3939.04 Hf J 55 ^943 50 Ce II 9000 3949.10 La II

50 oyoy ,oj V J oo oy-ro . O X Mo I 30 074-7. lO Eu II

50 3939.36 Er II 220 3943.62 Gd I 55 OA /I A O C3949.25 Gd II

35 3939.43 W I 95 3943.66 Tb I 1500 3949.27 Tm 1

55 3939.52 Ce II 150 3943.66 V I 65 d 3949.33 Nb I

3949.46 TT
11

140 3939 52 Nd II 520 3943.67 Nb I

810 d 3939.52 Tb JJ 85 3943^69 Th II 180 3949.39 Ce II

90 3939.57 Os I 65 3943.75 Pr II 65 3949.42 Ru I

50 3939.64 Sm II 1200 3943.82 U I 900 c
OA/1 A AO Pr 11

55 3939.66 Ce II 770 3943.89 Ce II 65 3949.51 Tb II

95 3940.16 Pr JJ 4500 3944.01 Al I 60 3949.60 Eu I

770 3940.34 Ce JJ 90 3944.13 Pr II 35 3949.78 Ce II

330 3940.49 U 11 240 3944.13 U II 100 3949.78 Os I

320 cw 3940.53 Ho 11 65 3944.19 Ru I 65 3949.82 Ce I

100 3940.64 Ce II 3200 3944.42 Er I 50 3949.85 Sm I

30 h 3940 80 Sr J 30 3944.59 Eu II 60 3949.94 Nb I

16 3940.88 Fe J 35 3944'61 Pr II 35 3949^96 Fe I

160 3940.89 Co I 10000 3944.68 Dy II 120 3950.04 Ru I

310 3940.97 Ce II 110 3944.72 Re I 210 3950.13 Tb I

260 3941.21 Tb II 70 3944.84 Ce II 460 3950.21 Ru I

110 3941.23 Th 160 3944.88 Tb II 100 3950 23kJ ^ xJ\J t i^\J V I

4(1 394L25 Y T
65 3944^90 Pr II 4400 3950.36 Y II

170 3941.27 Nb I 85 3944.92 Ce II 540 3950.39 Dy II

29 3941.45 Pr II 75 3945.25 Mo I 200 3950.39 Th I

65 3941.48 Mo II 210 3945.33 Co I 150 3950.41 Ru I

41(1 3941 .49
T

3945.41 Pr I 180 ?Q50 49 n
onnn 3941.51 NA

1 1 u JT 220 3945.51 Th1 ji
TT11 70 3950.42 1 i u

60 3941.54 Re I 1400 3945.54 Gd I 210 3950.43 Tb I

55 3941.56 Eu II 760 3945.57 Ru I 220 3950.56 Ho I

100 3941.62 Zr I 110 3945.60 Pr 11 70 3950.64 Re I

uo 3941 .65 Rii
,

30 3945.67 Fii II c 3950 65\J J \j\J , \J\j Pr II11

3941.73 o J 85 3945.82 Th IT1

1

to 3950.76 Fii TT
11

450 3941.80 Gd I 180 3945.91 Re I 70 3950.80 Ce II

1300 3941.87 Sm II 220 3946.14 Th II 80 3950.80 Hf I

90 3942.01 V I 120 3946.27 Ir I 110 3950.98 Er I

^94? 06 Rii 40 3946.31 Riif\U T1 i o 3950.99 ivio
I
1

OU 3942.07 Til1 n 500 3946.51 om IT11 3951.10 i_.r
I
1

85 3942.12 Nd II 110 3946.68 Ce II 28 3951.11 Th II

2000 3942.15 Ce II 70 3946.81 Nd 11 90 3951.14 Ho 1

30 h 3942.21 Eu II 180 3946.89 Pr II 2000 3951.16 Nd 11

220 504.9 91 Tb II 3946.89 Tb II 30 3951 . 1

7

Fe I

19 3942.24 Ta 420 3946^93 Dy II 65 395L18 Pr II

120 3942.27 Pr II 35 3947.17 Mo I 65 3951.21 Ru I

14 3942.44 Fe 45 3947.25 Tb I 55 3951.33 Eu II

540 3942.53 Dy II 110 3947.33 Th I 40 3951.33 Zr I
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Table 2. All observed lines in order of wavelength— Continued

iniciisiiy

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
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Intensity

and
Character

Wavelwigth
t-lement

and
Spectrum

250 3951.48 Er
T
i 22 3955.42 Pr II 750 3959.44 Gd II

95 3951.48 u
T
1 65 3955.49 Mo I 3959.52 Gd II

220 oVal.oz Th II 45 3955.65 Tb I 190 3959.44 Pr I

95 3951.55 u n 110 3955.68 Nh1 1 u T 230 c 3959.51 no TI
11

150 3951.60 Y II 580 3955.73 Ho I 370 3959.53 Sm II

110 3951.62 Ce II 60 3955.75 Eu I 180 3959.62 Ce II

410 3951.83 Hf I 50 3955.89 Th I 490 3959.68 Ho I

35 3951.84 Pr I 150 3955.92 Ce II 28 3959.73 Ta I

65 3951.87 1 D T
1 120 O 700

.

INQ XT
11 45 3959.75 rr TT

11

470 3951.89 Sm I 230 ^9^6 06 Ce II 150 39'i9 800-70 7 . \J\J Ce II

65 3951.95 Ir I 65 3956.18 Tb II 50 3959.90 Er II

140 3951.97 V II 980 3956.28 Ce II 180 3960.11 Gd I

300 3952.00 Gd II 85 3956.32 Dy I 30 h 3960.12 Tb II

100 3952.11 Ce II 22 0 701^. O^ Pr I •jqfin oq Tb I

65 3952.11 Pr II 4500 oyoyj , o^ Ti I 70( u ^960oyKjyj,oo Th II

65 3952.16 Ta I 320 3956.42 Er I 100 3960.38 Ce II

810 3952.20 Nd II 35 3956.46 Fe I 90 c 3960.49 Pr II

45 3952.27 Sc I 35 3956.55 Pr II 90 3960.51 Os I

45 Co T
1 oyo\j. o t Ta I yo 07UU.07 Tb I

45 Pr 11 oyo\j, oy Th II 110 QqAf) qi07UU. 7 1 Ce II

65 Nb II
3956.69 Th II

3952.37 35 3960.98 Nb I

40 3952.40 Cr I 70 3956.68 Fe I 45 3961.00 Co I

120 3%2.52 W I 17 3956.74 Ce I 200 3961.02 Os I

3100 3952.54 Ce TT
11 380 O70U . i O Pr

TT
11 280 3961.04 Ke T

1

20 3952 61 Fe I 28 39'i6 78 Ce I 160 3961.21 Er I

30 3952.62 Ir I 40 3956.79 Zr 55 3961.28 Pr II

310 3952.68 Ru I 19 3956.82 Ta I 9000 3961.52 Al I

50 3952.76 Th I 140 3956.90 Ce II 190 3961.80 Sm II

55 3952.77 Os T
1 oo ^O'i? O^ioyo 1 . \jo Ca I 1 "^0

1 ou ^969 09o 7UZ .\jy Ce
TT
11

65 3952.84 Mn I oo 3957.15 Ce n 55 07U^ . 1

U

Gd II

320 3952.87 Nd II 55 3957.16 Th II 90 3962.13 Sm I

120 3952.90 W I 35 3957.20 Ce I 510 3962.21 Nd II

370 3952.92 Co I 170 3957.35 Tb I 90 3962.24 Sm II

yo •iqcLo noO 7 JO . uo Nb I 190 3qi;7 oqoyo I .oy Ho I ROou jqAo QO07UZ .oz W I

W oo oyo i .T'Z Tm II oo Vif\') 4.9O7UZ . 4"^ Th I

35 3953.16 Cr I 240 3957.45 Nd II 470 3962.45 Pr II

85 3953.19 Dy I 40 3957.45 Ru I 350 c 3962.48 Re I

590 3953.37 Gd I 50 3957.52 Sm II 370 3962.59 Dy I

oo Nd II 1 900 oyo 1 .\j 1 Gd II 30 ^069 6107U^ .U 1 Tb I

oyoo . D I Pr II
C.Coo oyo I . uo Pr n ^0ou '^Q^i9 7ft07U^ . (

0

Ir I

320 3953.52 Nd II 800 3957.79 Dy II 190 3962.79 U II

300 3953.58 U II 40 3957.92 Eu II 950 3962.85 Ti I

340 3953.66 Ce II 210 3957.94 Co I 1500 3963.00 Sm II

in'TV ^OS^ 68O 7JO . UO La I 150 3957.97 Ce II 160 c 3963.11 Pr II

0 700. 70 Mo I 9ftO 3957.97 Tb II 1400 306'^ 19 Nd II

150 3953.95 Ce II 590 3958.00 Nd II 110 3963.16 Dy I

210 3954.05 Tb I 1500 3958.10 Tm II 50 3963.22 Th II

120 3954.20 Sm II 5200 .3958.21 Ti I 60 3963.27 Re I

070 T. Z 7 Ta I \JO O700 Pr II 120 3963 290 7'JO • ^ 7 Ho II

inn
i 1 a 04.0 3958.22 IT 110 3963 360 7UO • iJ\J Er II

35 3954.43 Re I 95 3958.24 Rh I 100 3963.37 Ce II

420 3954.55 Dy II 230 3958.27 Ce II 28 3963.47 Th II

540 3954.62 U II 350 d 3958.36 Tb II 30 3963.53 Mo I

oyo4.o / U II Oo Pr II
^0ou 07U0.U 1 Eu I

90 ^O^d Q7070'+. 7 (
Ism oo oyoo.yjyj Mr. I1 1000 ^06'^ 6^07UO • \}0 Os I

40 3954.99 Pr II 1500 3958.64 Pd I 90 3963.63 V I

90 c 3955.05 Ho II 110 3958.68 Gd I 220 3963.66 Gd II

60 3955.09 Nd II 120 3958.72 Sm II 1900 3963.69 Cr I

ou n oVoo.UV Y I OoUU Rh I 4"0 07U0 . (

1

Pr II

1 1 A
J lu oVoo. 1 / Th I

^qt^fi fi7 Ce II 71^ \^to n 07U0. ou Zr I

35 3955.24 Pr 11 75 3958.87 W I 85 3963.81 Dy II

200 3955.30 W I 120 3959.20 U I 270 3963.90 Nd II

310 3955.36 Ce 11 110 3959.30 Th I 30 3963.99 Mo I

45 3955.37 Os I 65 3959.36 Nb I 150 3964.18 Ce II

240 3955.38 U I 85 3959.38 Dy II 350 3964.22 u I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A
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Spectrum
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Character

Wavelength
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0\J\J 3964.26 Pr II 130 3968.59 W I 660 3973.50 Zr I

950 3964.27 Ti I 75 3968.75 Mo I 110 3973.56 Ni I

390 3964.50 Ce II 170 3968.88 Nd II 3200 3973.58 Er I

85 3964.51 Er I 750 3969.00 Gd I 110 O A'^ O ^ O
3973.62 Nb I

45 3964.54 Kn XT
11 70

OAZIA AA3969.00 1 n
TT
11 lUU

OA"? O C A3973.64 V TT
11

35 3964.66 Nb I 120 3969.02 u II 740 3973.69 Nd II

240 3964.67 u II 120 3969.06 Cr I 140 3973.71 Ca I

50 d 3964.74 Th 11 100 3969.12 Co I 150 3973.77 Mo I

3964.86 Th 11 80 3969.20 w I 90 3973.83 Ho II

1600 c 3964.81 Pr II 550 3969.26 Fe I 160 3973.88 Dy I

30 3964.81 Re I
60 3969 26 Sr I 55 Q 3973.90 Pr II

120 3964.90 Eu II 270 3969.29 Gd II 120 3973^93 Mo I

460 3964.90 Ru I 160 3969.44 Er II 590 3973.98 Gd II

80 3964.95 Hf II 120 3969.67 Nd II 85 3974.00 Ce I

100 3964.96 Os I 150 3969.67 Os I 70 3974.19 Ce II

160 3964.96 u II 1600 3969.75 Cr I 55 3974.22 Th II

80 3964.99 W I 35 3969^79 Rii I 1 70 3974.29 Th1 u TT11

75 3965.04 Gd I 55 3969.93 Tb I 90 C 3974.30 Pr II

170 3965.10 Tb I 150 3970.04 Ce II 190 3974.45 Sm II

160 3965.14 W I 30 3970.04 Sr I 85 3974.50 Ru I

1100 c Pr n QQVn O'i Hf Hf 0 110 ^074 Hn I

45 3965.61 Pr II 55 3970.07 Pr TT 690 3974.66 T1

250 3965.69 Nb I 210 3970.10 Ta I 170 3974.67 Tb I

35 3965.76 Mo I 65 3970.18 Gd I 1400 3974.72 Er II

170 3965.95 Tb II 170 d 3970.19 Tb II 90 3974.73 Co I

620 Sm II Ce II 300 ^074 Rl Gd I

40 3966.07 Fe I 740 3970.53 Sm II 320 3974.85 Pr II

35 3966.09 Ir I 170 3970.64 Ce II 120 d 3974.90 U I

910 d 3966.09 Nb I 65 3970.65 Nb I 3974.98 u II

3966.25 Nb I 150 h 3970.80 W I 270 3975.07 Ce II

590 3966 28 Gd I 140 3971.06 GH II
X J 120 3975.11 GH TT

90 3966.34 Sm II 500 397L16 Pr II 150 3975^20 Nd II

280 3966.35 Er I 160 3971.21 Dy I 160 3975.22 Sm II

110 3966.36 Dy I 85 3971.26 Cr I 200 3975.29 Zr I

100 3966.36 Pt I 25 3971.33 Fe I 380 3975.31 Rh I

240 ^Q66 40 \] II 1 soo 3971.40 Sm II 110 I, 3975.44 I

600 3966.52 y II 320 397L67 Pr II 80 3975^47 w I

560 c 3966.57 Pr II 450 3971.68 Ce II 35 3975.65 Re I

150 3966.59 Eu II 450 3971.75 Gd II 220 3975.88 Ho I

30 3966.63 Fe I 220 3971.77 Tb I 55 3975.89 Mn I

490 I 910 ^Q71 R'i I > u I
1 4-0 iq7Q Qfl07 i o

.

y\j ww I1

770 3967.05 ^_.e 3971.93 IN D I1 oo 3975.96 Mr-iVlO T1

120 3967.06 Nd II 110 3971.88 Ce II 120 3976.09 Nd II

160 3967.15 Pr II 30000 cw 3971.96 Eu II 960 3976.27 Sm II

150
.

3967.18 Ce II 170 3972.06 Tb II 55 3976.30 Pr II

aQA7 10O 7U 1 . 1

o

1 970 QQ79 07 Ce- IT
li •IQlf, 31oy iO.ol ir T1

95 3967.22 1 0 II
11 620 c 3972.14 Prr r

IT
11 910ZIU 3976.41 Th

1 n II11

120 3967.33 Ho I 200 .3972.15 Th I 1000 3976.43 Sm II

70 3967.39 Re I 85 3972.17 Gd II 80 3976.56 Pr II

390 3967.39 Th I 35 3972.17 Ni I 1600 3976.66 Cr I

Fe-r e T
1 40 ^079 ^0 I

1 1 'lOlow •207/; A7 Nh I1

120 3967.47 1

1

u T
1 85 3972.41 uy T

1 vo 3976.68 Tm1 m I1

320 3967.51 Dy I 170 3972.52 Nb I 280 3976.73 Er I

110 3967.53 Ce II 80 3972.53 Co I 70 3976.78 Ce II

220 3967.65 Tb I 100 3972.64 Ho II 100 3976.79 Pr II

470 ij y\j i . uo om II
11 70 3972.64 Til

1 n I1 ooonZZUU JG '?07fi R4 TV.
1 D TT11

150 3967.75 1\ u II
11 390 3972.71 I1 7A0 3976.85 IN a TT11

160 3968.01 Hf I 70 3973.03 Ce II 390 Q 3976.93 Ho I

50 3968.09 V II 2700 3973.04 Er I 170 3976.97 Ho II

160 3968.14 Pr II 55 3973.09 Pr II 810 3977.02 Er I

07U0. zu Gd II QO Co I 65 Q077 nooy i I .UO Mn I

990 3968.26 Zr I 150 3973.20 Th I 28 3977.18 Co I

14000 3968.39 Dy II 1100 3973.30 Nd II 730 3977.23 Os I

480 3968.46 Lu I 110 3973.39 Zr I 100 3977.29 Nd II

22000 3968.47 Ca II 200 3973.48 Hf I 65 3977.34 Zr I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

c c00 3977.43 Pr TTXL 40 onoi f\f\3981.90 v.^e TT11 55 3986.40 IT11

3977.48 T
X 1400 3981.92 r»vuy TI 55 h 3986 60\J ^\J\J w \J\J ILU T

1

35 3977.53 Ce II 85 3981.95 Ta I 740 3986.68 Sm II

40 h 3977.73 Pr I 130 3982.04 Ho II 65 3986.80 Zr I

60 3977.74 Fe I 75 3982.05 Mo I 190 3986.83 Mn I

1 CflloU on*?*? ini^ll .11
TT
11 2100 c 3982.05 D-rr TT

11 150
'\f\(\^ C\f\
3986.90 ism TT

11

65 3977.90 Mo T
1 35 398? 06xJ yyj^M . \J\J Nb I 85 3087 07 Dy II

110 3977.94 Nb I 110 3982.16 Ce I 150 3987.10 Mn II

60 3977.99 Nd II 100 3982.16 Zr I 45 3987.12 Co I

40 3978.25 Zr I 1100 3982.33 Er I 450 3987.21 Gd II

60 3978.42 Eu I 320 3982.36 Nd II 85 3987.22 Th I

OUU 3978.44 Ku T
1 inn h tjyo^ . 'to Pr II fin QOO7 9r:oyo / .zo Nd II

2700 3978.57 Dv n 570 3982.48 Ti T 120 3987.37 Prr r TI11

770 3978.65 Ce II 130 3982.58 Mn I 370 3987.43 Sm II

140 3978.66 Co I 35 3982.60 Mo I 40 3987.50 Y I

85 3978.68 Cr I 3600 3982.60 Y II 280 3987.53 Er I

100 3978.74 Zr I oo O 70Z . O ( W I fti n0 1 u oyO

I

.DD Er I

1 10 3978.75 Nb I 560 3982.89 TI 150 3987.66 1 D I1

190 3978.80 U II 90 3982.97 w I 27 3987.80 Ru I

70 3979.03 Nd 150 3983.01 Gd II 50 3987.81 Nd II

55 3979.04 Th II 110 3983.14 Er II 470 3987.84 Gd I

50 3Q7Q \
'\ Er II Sm II ^9nnnOZuUU Q0Q7 00 Yb I

50 3979.14 V I 310 3983.29 IT 90 3988.00 Pr IT11

960 3979.20 Sm II 250 3983.29 w I 200 3988.02 Th II

35 3979.22 Mo I 85 3983.41 Nd II 110 3988.16 Nb I

65 3979.28 Ta I 70 3983.58 Nd II 100 3988.18 Os I

130 3979.29 W 1 on h7U II O 700. O 7 Pr II d.n aoQQ 94. Eu II

750 3979.33 T 1600 3983.65 r>vuy II 4400 3988.52 Lid 1111

45 3979.36 Os I 19 3983.82 Ta I 55 3988.60 Th II

65 3979.37 Nb I 300 3983.85 Tb II 40 3988.62 Os I

80 3979.40 Hf II 960 3983.91 Cr I 80 3988.64 U II

600 Ru I oo O 700. 7 1 Re I inn 0 7OO. UO Zr I

OV 3979.42 V I
1 230 3983.91 II II1

1

85 3988.70 I a T

270 3979.47 Dy II 40 3983.96 Fe I 70 3988.82 Nd II

740 3979.49 Nd II 260 3984.05 Tb II 90 3988.83 V I

120 3979.52 Co I 95 3984.18 U I 70 3988.84 Th II

30 5070 fiT Eu II finnOvv 3004, 91 Dy II fin 0 700 . 00 Dy I

3979.68 Pr TI
1

1

90 3984.24 PrL r IIII 190 3988.89 II TIii

40 3979.80 Cr I 40 3984.25 Re I 60 3988.93 Dy I

150 3980.09 Th I 60 3984.33 Ti I 45 3989.06 Sc II

160 3980.14 Er II 190 3984.34 Cr I 95 3989.25 Gd II

75 0 70W. Mo I ^nOU O yot. OT- V I i o aoQQ 90070 7. z 7 Zr I

90 3980.21 Pr II 240 3984.40 Rh I 370 3989.44 Ce II

40 3980.48 Nb I 90 3984.60 V I 75 3989.48 Tb I

50 3980.52 V I 770 3984.68 Ce II 160 3989.50 Zr I

160 3980.60 Er I 85 3984.69 Dy II 1300 c 3989.68 Pr II

130 3980.64 w I 160 3984.75 Zr I 35 3989.76 Ce II
r r
00 3980.75 1 n TT

11 29 3984.81 T
1 5700 3989.76 T;

1

1

I
1

120 h 3980.80 11 I 150 3984.84 Tb II 160 3989.99 Cr I

90 3980.84 Pr II 870 3984.86 Ru I 1500 3990.00 Sm II

I

3990.02 Sm I

560 3980.88 Ce II 17 3984.98 Ta
50 QOQA DQoyoU.oo Sm II lou

OQQc: 1 9 Tb II 14-UU 5QQA lAO77U. 1

V

Nd II

OU 3980.98 60 3985.18 T
1 180 3990.11 i^e TI11

19 3981.01 Ta 11 150 3985.24 Mn I 55 3990.22 Tb I

200 3981.10 Th II 35 3985.25 Ti I 70 3990.30 Co I

65 h 3981.16 Pr II 60 3985.59 Ti I 75 3990.34 Dy II

260 OQQ 1 1 f. Tb II yu c OVoO.O'+ Pr II d.n aoon dn Ta I

85 3981.23 Cr I 220 cw 3985.71
TTHo TT

11 460 3990.42 T 1U TT
11

140 3981.24 Nd II 1200 3985.80 U II 110 3990.49 Th I

110 3981.37 Dy I 150 3986.00 Sm II 540 3990.57 V I

200 h 3981.60 Zr I 65 3986.17 Pr II 220 3990.63 Tb I

4800 3981 .76 Ti I
1 /I A oyoO.Zyj Mo I

Qoon f^i Nb I

20 3981.77 Fe I 29 3986.23 Sm II 70 3990.69 Ce II

55 3981.83 Th I 470 3986.25 Nd II 930 3990.88 Yb I

1800 3981.87 Tb II 260 3986.35 Tb II 150 3991.02 Sm I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Wavelength

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

0 c00 ^001oyy 1 .VO Re \ Er II iQqo 940 7 7 7 . Ce II

960 3991.12 Cr J 140 3995.26 Nd II 65 3999.24 Tb II

770 3991.13 Zr 11 6000 3995.31 Co I 100 3999.28 Ta I

230 3991.15 Er I 35 3995.42 Ce II 70 3999.36 Ti I

22 3991.22 Ce II 440 3995.58 Tm II 350 3999.40 Tb II

**0 QQQl 990771.^^ Pr
TT

Qfl7V/ O . 07 Sm n 380 3999.58 Ho I

80 3991.23 Ww 240 3995.61 Rh I 150 4000.01 Tb II

540 3991.32 Dy 30 3995.66 Ba I 620 c 4000.17 Pr II

55 3991.33 Ce II 3600 3995.75 La II 65 4000.18 Gd I

50 3991.38 Lu I 75 d 3995.80 Tb II 55 4000.28 Th I

^QQl IVIU J Prr r
II
11

At;00 IVIO I1

40 3991.49 Os
T

190 3995.97 II
1

1

8000 4000.45 Dvuy II11

70 3991.54 Co I 55 3995.98 Eu II 110 4000.45 Pr II

75 d 3991.58 Tb I 280 3995.98 Ru I 120 4000.50 Mo I

160 3991.67 Cr I 85 3995.99 Dy I 410 4000.50 Nd II

1 in QOOl f,0 NK zou 1 n TI11 /in /lAAA AA4UUU.0U IN D TT
11

70 3991.69 380 3996.15 An I
1 17 4000.68 TT

11

110 3991.73 Th I 210 3996.17 Ta I 80 h 4000.70 W I

1000 3991.74 Nd II 700 3996.32 Gd II 17 4000.80 Ce II

35 3991.85 Mo I 14 3996.36 Ce II 90 c 4000.89 Pr II

QAAl Ql Pr1 r
IT
11 7A/U oyyo.'ty TT11

1 1 A
1 iU ylAAl A£4UU1.U0 TT

11

460 3992.12 ir 27 3996.51 Rii T1 110 4001.06 1 n T1

70 3992.13 Ce II 1800 3996.52 Tm II 40 4001.09 Zr I

85 3992.16 Nd II 20 3996.57 Pt I 75 4001.13 Nb I

340 3992.16 Pr II 5500 3996.61 Sc I 470 4001.26 Gd II

OO qoQ9 9Q Nrl IT
11 lOUU oyyt).oy Uy IT11 1 QAloU /lAAl 9^i

1 D I1

55 3992.28 1 n II
11 40 3996.80 us I1 120 d 4001.28 11 I1

700 3992.39 Ce II 560 c 3997.04 Pr II 80 c 4001.32 Ho II

380 3992.54 U II 120 3997.09 U I 80 4001.38 W I

170 3992.60 Nd II 50 3997.12 V II 65 4001.43 Pr II

'ion QQQ9 /;q
,

}

0QQ7 1/1 w I1
1 AA A AA 1 A A ^^r T1

160 3992.72 no 80 3997.18 no II11 230 4001.56 TI11

75 3992.76 W I 80 3997.40 Fe I 140 4001.73 Ce II

260 3992.80 V I 150 3997.43 Tb II 55 4001.73 Th II

190 3992.84 Cr I 70 3997.44 Nd II 65 4001.96 Gd II

00 n 0009 OAoyyz.yu r r
.

}{

C CDO 0007 Anoyy / .4

/

1 n TT11 oaU u AC\CV) IQ
1 D TT11

370 3992.91 50 3997.48 Co. TT11 29 4002.26 vi D T

45 c 3993.16 Pr II 140 3997.72 Ce II 120 4002.34 u II

220 3993.21 Gd II 320 3997.76 Gd II 70 4002.49 Ti I

740 3993.31 Sm II 70 3997.78 Nd II 75 4002.55 Zr I

QAAO 4f\
lia

J

1 CAlou 0007 O/ioyy / .oo 1 n II
11 loU CW zlAAO 1^04UUZ.09 11,,no IT

11

55 3993.53 Ku 970 3997.91 uo I
1 970 4002.59 1 D IT

11

180 d 3993.54 Tb { 170 3997.93 Nd II 180 4002.81 Ce II

170 3993.57 Dy I 230 3997.96 Pr II 110 4002.97 Ce II

220 3993.73 Ho II 110 3998.06 Dy II 110 4003.10 Th II

A 1 A910 3993.82 Ce TI
11

OA30 OAAO A£0998. Uo r e
T
1

1 /I A14U A AA 0 1 A
401)0. lU Lx I

1

45 3993.91 W 85 3998.16 M JINd 110 4003.17 Ce II
11

30 3993.93 Eu II 45 3998.16 W I 120 4003.20 u II

35 3993.93 Mo 350 3998.24 U II 240 4003.31 Th II

40 3993.97 Cr I 130 3998.29 Ho I 220 4003.39 Ho I

AA OAA/I Al0994.1)1
orr 11

0 c00 OOOQ OOoyyo.zy Mo I
1

OQAZoU /lOAO A^4UU0.40 IT
11

650 3994.16 Od TT
11 190 3998.35 Sm I 150 4003.48 Us I

1

120 3994.29 u II 150 3998.40 Tb II 65 4003.70 Ta I

29 3994.43 Nb 7800 3998.64 Ti I 60 4003.71 Eu II

85 3994.53 Dy I 170 3998.69 Nd 90 4003.72 Sm II

45 o994.o4 Co H'OU OOOQ 700998. /

0

V I
1 40 /IAAO 70 D-rr TT

11

530 3994.55 1 h
f ¥

75 3998.76 TT/W I
1 910 4003.77 Ce 11

no 3994.57 TT1

1

110 3998.87 Th T 110 4003.78 Th TT11

1100 3994.68 Nd II 55 3998.93 Os I 70 4003.81 Ti I

35 3994.70 Ti 770 3998.97 Zr II 65 4003.85 Gd II

1 £.f\n OAA/1 TA3994.79 Pr 11 OU OOOO 07o99y.U / Er I 00 yJAAO Al4uuo.y

1

Tb II

3994.85 Er II 320 3999.12 Pr II 540 4004 02 Nd II

45 3994^93 Os 100 3999! 16 Er II 100 4004.02 Os I

230 3994.98 U II 140 3999.18 Nb I 230 4004.05 Er I

85 3995.12 Tb 120 3999.18 U I 350 4004.06 U II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Waveleneth
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

55 4004.08 Ce II 150 4009.18 Tb I 29 4014.93 Nb I

100 4004. z6 Nd 110 4009.22 Gd II 65 h 4015.04 Os I

50 4004.26 Sm IT11 90 4009.24 Prr r IT
11 210 4015.17 Uy IT11

75 4004.40 Zr I 120 4009.37 Mo I 150 4015.22 Gd I

75 4004.52 Tb II 150 4009.56 Tb 11 540 4015.22 W I

100 4004.58 Ce II 190 4009.66 Ti I 70 4015.38 Ti I

730 4004.70 Pr II 140 4009.71 Nb I 180 4015.39 La I

75 h 4004.87 i.r T
1 35 4009.72 r e T1 730 4015.39 r r

TT
11

100 4004.93 Re I 28 4009.72 Th I 70 4015.56 Nd II

260 4004.94 Gd II 150 4009.78 Er I 350 4015.57 Er II

55 4005.09 Th I 28 4009.82 Th I 200 4015.58 Gd I

150 4005. 16 Os I 65 4009.96 Pr 1 60 4015.77 Sm II

430 4005.21 1

1

u I
1 300 4010.04 1 D T1 250 4015.88 IT11

400 4005.25 Fe I 120 4010.07 Dy II 40 4016 08TV/ XV. \J\J Nb I

75 4005.40 W I 140 4010.14 Ce II 35 4016.28 Ti I

1900 4005.47 Tb II 45 4010.38 W I 110 4016.36 Er I

140 4005.53 Th II 100
/I /\ 1 r\ AT4010.45 Nd II 170 h 4016.52 w I

370 4005.64 TT
11 620 4010.60 rv TT

11 28 4016.78 p.- II11

140 4005.64 Ru I 150 4010 85 Tb I 160 4016.98 Zr I

190 4005.70 U I 150 4011.09 Nd II 300 4017.25 Gd I

170 4005.71 V II 540 4011.29 Dy II 40 4017.38 Mo I

420 4005.84 Dy I 110 4011.45 U II 120 4017.56 Nb I

40 d 4005.93 IN D T
1 100 4011.56 Le TT

11 150 4017.58 I?.,tu TT
11

110 4005.97 Tb II 55 4011.59 Th I 140 4017.60 Ce II

35 4005.97 Ti I 180 4011.69 Eu II 430 4017.71 Gd I

75 4006.05 Mo I 90 4011.73 Sm II 570 4017.72 U II

320 4006.07 Dy I 110 4011.74 Th I 120 h 4017.77 Ti I

100 4006.38 1 n 11 65 4011.97 Mo 1 75 4017.85 1 D
TT
11

85 4006.60 Ru I 65 4012.06 Nb I 160 c 4018.09 Ho II

190 4006.60 Sm II 65 4012.11 Ta I 1500 4018.10 Mn I

150 4006.67 Pr 11 3700 4012.25 Nd II 55 4018.10 Th I

90 4006.82 Sm II 200 4012.25 Zr I 160 4018.26 Os I

190 4006 84 1 a
T
1 60 4012 26 Ke T

1 120 4018 38 Z.r
IT
11

1 10 4006 96 Gd I 2700 4012.39 Ce II 35 4018.40 Re I

250 4007.02 Th II 70 4012.39 Ti II 110 4018 45 Tb I

35 4007.23 Ta I 120 4012.47 Cr II 370 4018.81 Nd II

50 4007.36 Yb I 280 4012.50 Th I 300 4018.99 U II

410 4007.43 TT
11 1 100 4012 58 br 1

1 200 4019.04 Le TT
11

70 4007.45 Ce II 540 4012.70 Nd II 4200 4019.13 Th II

470 4007.48 Sm II 760 4012.75 Tb II 370 4019.14 Tb II

55 4007.54 Ru I 150 4012.86 Tb II 220 4019.23 w I

210 4007.59 Ce II 50 4012.98 Er II 23 4019.30 Co I

200 4007.60 Zr 1 65 4013.19 1 a T
1 400 4019.64 r D

T
1

100 4007.76 Dv II 140 h 4013.22 Nd II 300 4019.73 Gd I

65 4007.76 Pr II 90 4013 23 Pr II 110 4019.77 Th ThO

14000 4007.96 Er I 330 4013.26 Tb I 120 4019.79 Nd II

30 4008.05 Mo I 190 4013.27 Nb I

70 4008 06 Ti I 1 10 4013 38 Pr II

150 4008 10 Sm n 150 4013.43 Gd I

230 4008 18 Er II 110 4013 50 Ho I

220 4008.21 Th I 85 4013.50 Ru I

85 4008.27 Ru I 180 4013.58 Ti I

14.0 dOOR 98 Nb I 300 401 3 80 Gd TT
11

320 4008 Gd I 540 4013.82 Dv I

150 4008 '^3 Sm II 70 4013.94 Co I

40 4008.66 Ce II 85 4013.95 Gd II

1900 4008.69 Pr II 80 4014.16 u II

85 400ft 7^ Nd II 320 4014.20 Ho II

W I Qn 4.014. ^9 Pr II

dOOfl 01tuuo. y 1 Gd II 4014.49 Sc II

950 4008.93 Ti I 55 4014.51 Th II

55 4009.06 Ce 11 40 4014.53 Fe I

220 4009.06 Th I 30 4014.67 Cr I

280 4009.16 Er II 540 4014.70 Dy II

120 4009.17 U 11 910 4014.90 Ce II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W aVdcllcilll

i Ain

Element
and

Spectrum

Intensity

and
Character

W aVClCIIglll
Element

and
Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

120 4019.84 Sm II 770 4024.92 Zr I 840 4031.34 Ce II

140 4019.90 Ce II 70 4025.01 Cr I 140 4031.39 Sc I

dfllQ OR^yj 17. yo
TT
11

A A40 4025.14 T: TT
11 520 4031 66 1 b

TT
11

H-V^U .VJO Ir I 240 Ce II 2800 4031.69 La II

4.090 n'^ Nd 11 65 Pr II 730 c 4031 7=1 Pr II

29 4020.24 Nb I 110 4025.39 Ho I 180 c 4031.80 Ho I

20000 4020.40 Sc I 360 4025.54 Pr II 1200 4031,82 Nd II

D'+U 4.A9A A7 Tb II 210 4.09^^ Th II /lAQI ft
"5

HeKJO 1 .OO V I

oUUU Af\Of\ ^^'tUZU.0

1

Er J 4UzO. / o 1 u TT11 lOU ACi'XO 9A RiiI\U T

4.090 ft? uy TT 409^ ftft T a TT11 loU 40^9 97 ni T
i

1000 4020.87 Nd II 80 4026.02 u II 870 4032.28 Tb I

350 4020.90 Co I 170 4026.14 Th II 30 4032.38 Sr I

4,090 Pr II 120 AA9A 1 74UZ0. 1 / Cr I
1 1 A
1 lU 4U3z.4t) Th II

Do d.091 AO RnIV u I1 iOU AflOA A A4UZ0.44 ivin
I
1

C OA /IAOO A 74032.47 Uy II11

lOKJ 4.091 09 Mo T1 ion un /1A9A C,A4lJZO.C>4 Ti1 1
I
1

9QAZoU .1 AOO An403Z.4 /
II11

1000 4021.34 Nd II 230 4026.83 Pr II 40 4032.50 Mo I

450 4021.55 Er I 190 4026.94 Ta I 1100 4032.52 Nb I

4.091 7ft Nd II 140 /1A97 Al4UZ / .Ul Th 1
1 1 A111)

/1A90 <iA4Uoz.0U Th I

1 Af\I'm AA91 0*^ Ti1

1

T
X

7A yinO"? f\A T
1

1 Af\ J140 d yi A 0 o o4032.62 1 0 T
1

/1A91 Q7 r e I 70 4Uz / .Uo
TT
11

/IA 0 O TA4032.70 Tk
1 D T

1

110 4022.01 Er II 85 4027.10 Cr I 160 4032.84 Dy I

210 4022.07 Th I 990 4027.20 Zr I 90 4032.92 Os I

AA99 AO Th II 320 /1A97 914Uz / .zl Ho I
T CAtou /1A0O AA403Z.VO Pr II

1 %(\ 4A99 194-UZZ. 1

Z

ww T1 Do /1A97 'i^4Uz / . o 1 IN D T1 lUUUU ylAOO AO4U3z.yo oa I1

1 DUU 4.099'fUZZ. 10 Rn I1
A A97 A Q4Uz / .4o Ti1

1

T 1 c:A 4U3z.yo om IT11

90 4022.18 Pr II 220 4027.61 Gd I 2100 4033.03 Tb II

85 4022.26 Cr I 170 4027.69 Ce II 19000 4033.07 Mn I

'I'UZZ. Z I Ce II 420 /1A07 7Q Dy II OD A74U33.U / Ta I

OUU TT
11 00 4Uz / .Vo Nik T

1
90ZV /1AQQ OA4U33.ZU i\ D T

1

90 /IA99 "JO
i 1 D T

1 1 1 AA
1 lUU A AOQ 1 C4Uzo. io T

i
99AzzU 4033.31 AC T

I

20 h 4022.63 Cu I 170 d 4028.31 Tb II 19 4033.38 Ta I

470 . 4022.71 Pr II 520 d 4028.32 Dy II 160 4033.43 u II
OAyu /1A99 7Q Sm 11 4UZ0.41 Dy I

7AA Af\Q'i A(\4U33.4V Gd I

lou c /1A99 7A4Uzz. lO no II
11 4.0 -lAOQ OA Ti1 1

IT11 T OAIzU yl AO 0 CA4U33.5U IN CI

/ir\oo oo4UZZ.OO 1 0 1
QAA A A9Q A 14UZ0.41 TT11 A A40 .1 AO 0 C C4033.00 T

X

140 4022.96 Re I 60 4028.53 Re I 40 4033.63 Mo I

1200 4023.00 Nd II 85 4028.59 Tb I 17 4033.63 Ta I

1 1 f\f\ 4UZo. 14 Gd I 65 /1A9Q4U/O.00 Mo I
A 9A4ZU 4U33. 05 Dy II

lou
/I AOO 1 /I4Uz^. 14 IN D I

1
1 QAloU /1AOO 7A4Uzo. /V w T

1
1 flAlyu /IAO Q 704U33. 16

IIu IT11
1 OA 4Uzo. 14 tin

T
1

97AZ /U /1AOO 0£
rlo 1

1
OCA /1A00 7A4033. (6 ir I

1

50 4023.17 V I 240 4028.95 Zr I 960 4033.83 Pr II

880 4023.23 Sm II 230 4029.00 Pr II 100 4033.90 Nd II
1 AAlUU 4UZo.o 1 Re I 29 y1A90 994uzy.zz Nb I

A(\ /lAQO Ql4Uoo.y 1 Ti I

Q1 A 4UZO.OD 1
1

P r
00 n /1A90 Q94UzV.oz Us T

1
7A/U ACi'XA Al4Uo4.Ul IN a IT

11

4Uzo.o / Le TT
11

1 1 A
1 lU c /1A9A /^Cl4Uzy.oo ne 1

1
A A4U Af\QA An LX TT

11

120 4023.39 V II 400 4029.68 Zr II 100 4034.23 Sc I

23 4023.40 Co I 360 c 4029.72 Pr II 140 4034.25 Th II

VO /I AO 0 C A4023.59 La II 140 /I AOA nA4029.94 Ta I
OQA Af\0 A 0 04034.33 Pr II

zUUUU /I AO 0 A Sc 1 490 .1A0A A.14UoU.U4 Zr
T
1

1 1 AAA
1 lUUU Ar\0 A AC\4034.4y Mn T

1

Q7A /I A0 1 "7 1 Dy T
1 55 4UoU. 10 Le TT

11
99AzzU Ar\OA CA4034.50 T IU T

1

600 4023.83 Ru I 250 4030.34 Ce II 80 4034.76 Tm II

160 c 4023.94 Ho II 40 h 4030.35 Nb I 30 4034.91 Ti I

400 y1 AO o Art4023.98 Zr I 130 4030.38 Sr I
7A70 Ano A AO4034.92 Th II

170 4024.09 Mo I 410 ^ AOA An4030.47 Nd II 65 4035. 10 Nb I

1 OA JloO d 4024. 10 Tb II 65 *1 AOA Af41)30.4/ Pr II
7/1

A

/40 /!AO C 114035. 1

1

ism II

220 4024.23 Tm I 190 h 4030.51 Ti I 45 4035.36 W I

110 4024.30 Pr II 220 4030.67 Sc I 340 4035.40 Gd I

140 4024.35 Ce II 85 4030.68 Cr I
AA 1.90 n Anoc c c4035.55 Co I

250 4024.43 Dy II 27000 4030.76 Mn I 150 4035.63 V II

120 4024.44 Zr II 250
A O A f\ A

4030.84 Th I 1500 4035.73 Mn I

840 4024.49 Ce II 860 4030.88 Gd I 110 4035.83 Ti I

1200 4024.57 Ti I 85 4031.00 Ru I 65 4035.89 Ta I

370 4024.77 Tb I 150 4031.07 Pr II 400 4035.89 Zr I

340 4024.78 Nd II 85 4031.08 Dy I 65 4035.93 Nb I

250 4024.90 Dy I 160 4031.31 U II 250 4036.05 Th I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

W avelength
• Ain A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

190 4036.11 Er I 2700 4040.81 Ho I 3000 4045.82 Fe I

350 4036.22 Tb I 120 4040.87 Ta I 12000 4045.97 Dy I

Dy II 4'U4'U. V4' Au I AAX\ <+U40 . 1

0

Sm II
IT11 9nn M\A. 1 (\f\'*U4'1 .UO TT11 OZU i_.e TT11

00 C Prr r
IT
11 OO A C\A 1 C\f.'+U4 1 . UO 1 a T1

A(\A£. AO4U4'0.4o oC T1

240 4036.56 Th II 30 4041.12 Mo I 1800 4046.56 Hg I

40 4036.59 La II 240 4041.20 Th II 230 4046.63 Pr II

ZOO /1A9/^ OA Gd I
1 1 A
1 10 .1 A/1 1 O'T4041.27 Ce II

AA90 4046.70 W I

1 OA Woo.oo W T
i 5600 4041.36 Mn T

1 270 Af\ A ^ Ct A
4046.84 Gd TT

11
1 Qf\loU /IA07 lA40o 1

.

10 om IT
11

1 AA100 Af\A'\ £i A4041.64 7Ll
T
1 1000

At\ A ^
4046.96 Lr T

1

140 4037.21 La I 590 4041.68 Sm II 340 4047.08 Pr II

65 4037.21 Pr II 65 4041.84 Tb I 270 4047.09 Gd I

A A ACiOl OA Mo I 280 4041.92 Os I 150 4047.14 Tb I
1 A nci14UU /I A9 "7 0 Q4Uo / .oo C A TT

11 320 4041.98 Dy Tf
11 740 4047.16 Sm II

c cDO 4'UO / .oV XT11
r r
00 4042. 14 Ce TT

11 160 4047.21 K I

110 4037.49 Re I 240 4042.22 Zr I 130 4047.28 Ce II

220 4037.62 Ho I 95 4042.34 Tb II 100 4047.35 Sm II

o4U AfiO'J £.-1 Ce II
OC85 4042.51 Nd II 220 c 4047.52 Ho I

1 OAloO ;i AO T /;n hr 1 85 4042.57 Nb I 410 4047.62 U I
/I A40 /I AOT "7 ,1 Ku T

1 910 A ^ A C\ ^ C\

4042.58 Ce II 2400 4047.64 Y I

85 4037.78 Mo I 120 4042.64 V I 85 4047.73 Dv I

100 4037.84 Os I 740 4042.72 Sm II 2700 4047.79 Sc I

700 /I A O T AA4037.90 Gd II 65 4042.76 Gd II 160 4047.81 Gd II
1 9A /I AOO AO4038.08 Mo T

1 1000 4042.76 U T
I 45 4047.94 W I

1 CAloO /I AOO 1 A4Uoo. JO 5m Tf
11 )30 4042.87 Mo T

1 100
A l\ A1
4047.96 Hf II

270 4038.12 Nd II 880 4042.90 Sm II 160 4048.05 Os I

40 h 4038.18 Nb I 3000 4042.91 La II 180 4048.13 Pr II

230 4038.22 Pr II 230 4043.01 Er II 55 4048.29 Th I

170 4038.25 Ce If
11 85 4043.05 Nd II 280 4048.34 Er II

730 /( AOO .1 C4038.45
r>
rr

TT
11 70 4043.13 1 h

TT
11 85 4048.38 Dy

TT
II

250 4038.51 Dy II 85 4043.16 Nb I 60 4048.41 Rh I

55 4038.64 Os I 110 4043.39 Th I 55 4048.43 Th I

55 4038.73 Mn I 610 4043.58 Zr I 110 4048.60 Gd II

190 4038.83 Dy I 410 4043.59 Nd II 210 4048.62 Sm II

210 4038.86 Tb I 45 4043.67 Tb II 50 4048.62 V I

220 c 4038.87 Ho II 410 4043.71 Gd I 610 4048.67 Zr II

55 4039.02 Pr II 220 4043.80 Sc I 1100 4048.76 Mn I

190 4039. 10 Cr I 45 4043.89 W I 160
A rx A i\ 1 o
4048.78 Cr I

85 4039. 10 1 45 4044.02 Gd T
1 65 4048.80 rb

T
1

120 4039. 19 Eu T
1 160 4044.10 TVTLNb I 410

A f\ A f\ n 1
4048.81 Nd TT

11

310 4039.21 Ru I 240 4044.11 Sm II 250 4048.93 Dv I

30 4039.21 Tb II 320 4044.14 K I 200 4048.99 Re I

470 4039.34 Pr II 140 h 4044.28 W I
OA80 Af\Af\ AA4049.00 Mn I

150 4039.48 Tb I 85 A f\A A O C4044.35 Nd II 110 Af\AC\ AO4049.03 Ce II

1 10 4039.49 Gd II 90 4044.39 Hf I 23
A f\ A i\ f\ A
4049.04 Rh I

250 4039.53 Nb I 520 4044.42 u II 270 4049.20 Gd I

35 4039.63 Ta I 380 4044.47 Tm I 140 4049.36 Dv I

75 4039.64 Er I 490 4044.56 Zr I 65 4049.41 Ru I

170 4039.67 Gd II 130 4044.71 Nb I 1300 4049.43 Gd II

70 4039.75 U I 1300 4044.81 Pr II 70
A f\ A r\ A f
4049.45 Hf II

150 4039 80 jj I 1600 4045.01 Gd I 200 4049.49 Er II
A/l Ay4u /1A0A OO Y I 560 4045.05 Sm II 75 4049.58 Sm II

140 4039.85 W I 210 d 4045.13 Mn I 70 4049.74 Hf I

110 4039.86 Th I 4045.21 Mn I 170 4049.76 Nb I

85 4039.89 Ce II 130 4045.15 Gd II 590 4049.81 Sm II

Ir I

230 4045.21 Ce II
2200 4049.86 Gd II130 4040.08

150 4040.10 Tb I 85 4045.32 Ce II 55 4049.87 Tb II

40 4040.24 Zr II 65 4045.35 Tb I 85 d 4049.94 Th I

35 h 4040.32 Ti I 370 4045.39 Co I 120 4049.95 Sc I

130 4040.41 Tb II 5400 c 4045.44 Ho II 1600 4050.04 U II

65 h 4040.47 Nb I 910 4045.59 W I 320 4050.08 La II

35 4040.48 Ru I 400 4045.61 Zr II 30 4050.09 Mo I

45 4040.59 W I 50 4045.63 Th II 200 4050.33 Zr II

2100 4040.76 Ce II 230 4045.70 Pr II 270 4050.37 Gd I

3000 4040.80 Nd II 170 4045.76 Ru I 200 4050.48 Zr I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
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Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in 1in A
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and

Spectrum

1600 4050.56 Dy II 120 4057.44 Dy II 55 4062.85 Ru I

85 4050.81 Ce II 270 4057.55 Ho I 230 4062.94 Ce II

110 4051). 89 Th
J

w /lACT CO Mo I
1 0(\ Ru I

360 <1ACA AA
V 00 4U0 1 .oz Ti1 1

T
i ivuu '+uoo.oy IT

450 /I AC 1 1 Q4051. 13 Pi-r r
1 onloU V

T
1 1 n T

1

850 4051.15 Nd II 34000 4057.83 Pb I 730 4063.53 Mn I

360 4051.35 V I 210 4057.95 Mn I 560 4063.54 Sm II

1400 4051.40 Ru I 85 4058. 14 Ti I
C /I A540 A A/; O C A4063.59 Gd II

210 4051.43 Ce 80 4058.19 Go T
1 1200 4063.60 r e 1

r r
55 yl AC 1 AO4051.43 Us 430 4058. 19

T T

U
TT
11 zzO AC\i^1 OA

1 0
TT
11

65 4051.49 Tb II 140 4058.20 Pr II 110 4063.92 Ce II

170 4051.52 Nb I 2600 4058.22 Gd I 230 4063.93 V I

55 4051.73 Mn T

:
85 4058.24 CoL^e IT

11 110 4064. 10 Ru I

oOO 4051.86 1 0 65 4058.46 1 a
T
1 110 4064.16

T [U
T
1

540 j1 AC 1 A 140oi.y 1
T T

U 80 4058.60 Go T
1 1500 4064.16 Lx 1

210 4051.99 Ce II 120 4058.77 Cr I 200 4064.22 Ti I

Aficio on Ru I ou ^ACQ 7Q Ce 11 ZoU 4064.32 Sm II

70 /I A c o no Yb I 450 A f\r €\ AA
4058.80 Pr II 55 4064.33 Th I

65 4052.47 Mn
}

440 4058.87 Sm II 370 4064.46 Ru I

90 4052.57 rr I' 1100 4058.93 Mn I 1400 4064.58 Sm II

Tb
4064.58 bm TT

11
300 4052.87 Ij 16000 c 4058.94 Nb I

60 4052.92 Co I 140 4059.25 Th I 210 4064.63 Ta I

180 4053.03 U n 110 4059.37 Gd II 160 4064.79 La I

50 4053.26 V
{

110 4059.37 Pr II 180 4064.79 W I

810 4053.29 Gd 150
,4 A r A OA
4059.39 Mn I 85 4064.81 Nb I

40 4053.44 Rh 550 4059.51 Er I 85 4064.91 Ce II

700 4053.51 Ce II 210 4059.51 Nb I 70 4065.08 Au I

140 4053.53 Th I 190 4059.61 Mo I 80 4065.08 Mn I

2600 4053.64 Gd 690 4059.78 Er II 1700 4065.09 Ho II

250 4053.83 Dy 650 4059.88 Gd I 200 4065.10 Ti I

8100 4053.93 Ho 850 4059.96 Nd II 85 4065.16 Ce II

90 4053.93 W I 80 4060.10 U II 60 4065.58 La I

150 4053.96 Tb I 410 4060.26 Ti I 55 4065.69 Th II

710 4054.05 Ru I 220 4060.31 Ho I 40 4065.72 Cr I

430 4054.12 Tb I 120 4060.31 Nb I 260 4066.04 Gd I

300 4054.31 u II 220 4060.33 La I 85 4066.12 Nb I

120 4054.43 Zr 410 4060.37 Tb I 140 4066.21 Hf I

670 4054.45 Lu I 110 4060.47 Ce II 390 4066.22 Tb II

540 4054.48 Ho II 85 4060.57 Dy II 350 4066.37 Co I

5500 4054.55 Sc I 45 4060.70 W I 85 4066.37 Mo I

810 4054.72 Gd T
50 4060.71 Ce I 85 4066.50 Ce II

85 4054.86 Nd II 350 4060.79 Nb I 960 4066.69 Os I

2200 4054.88 Pr II 220
/t AzT A AT
4060.87 Tb II 810 4066.74 Sm II

450 4054.99 Ce II 4700 4061.09 Nd II 110 4066.80 U II

290 4055.02 Ti I 40 4061.26 Nb I 55 4066.91 Ce I

770 4055.03 Zr 270 4061.30 Gd II 85 4066.94 r,
V- I I

520 4055.14 Dy II 110 h 4061.32 Pr II 170 4067.16 Nb I

85 4055.16 Ce II 80 4061.35 u I 100 4067.24 Ta I

150 4055.21 Mn I 410 4061.40 Ta I 280 4067.28 Ce II

940 4055.47 Er II 330 4061.53 Zr I 850 4067.39 La II

1900 4055.54 Mn J 140 4061.54 Nb I 55 4067.45 Th I
1

600 4055.71 Zr I 1300 4061.58 Tb I 170 4067.57 Ho I

80 4055.81 Tm I 730 4061.74 Mn I 200 4067.61 Ru I

110 4055.84 Ce I 110 4061.74 U II 85 4067.73 Nd II

270 4056.01 Mo I 28 4061.80 Ce I 520 4067.76 U II

75 4056.32 Mo J 50 4061.86 Re I 310 4067.91 Ta1 a T
1

23 4056.34 Rh J 1400 4062.08 Mo I 80 4068.00 Mn I

2200 4056.54 Pr II 550 4062.14 Pb I 720 4068.05 Ho I

220 4056.59 Sc 280 4062.22 Ce II 210 4068.26 Nb I

85 4056.83 Nd II 230 4062.22 Pr II 710 4068.33 Sm II

85 4056.90 Ce II 30 4062.44 Fe I 520 4068.35 Gd I

35 4056.94 Nb 880 4062.55 U II 760 4068.37 Ru I

280 4057.07 V 650 4062.59 Gd II 85 4068.44 Ce 11

28 4057.20 Co 3400 4062.81 Pr II 140 4068.54 Co I

29 4057.27 Nb 230 4062.84 Hf I 75 4068.72 Zr I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

TV/ 1 »LWavelength
in A

Element
and

Spectrum

Intensity

and
Character

TBI 1 »1-Wavelength
in A
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and
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Intensity

and
Character

Wavelength
m A
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and

Spectrum

260 4068.74 Gd I 35 4074.86 Cr I 6000 4080.60 Ru I

210 4068.80 Pr II 310 4074.93 Zr I 330 4080.61 U II

420 4068.84 Ce II 160 h A r\'~l A4074.97 Sc I 55 4080.71 Th I

910 4069.20 TK1 n TT11 71 n 4075.12 Nrl TT11 c
/1AOA AO Pr IJ

1100 4069.28 i'< a TI11 ^ou /t AT C OO4075.2/ TK1 o I
1 101 7 /IAO 1 10Wo I. li 1 <x I

150 4069.79 w I 190 4075.25 Mo I 670 4081.22 Ce 11

2300 4069.88 Mo I 470 4075.28 Nd 11 90 h 4081.22 Y I

370 4069.92 Ir I 55 4075.50 Th I 2000 4081. zz Zr 1

730 4069.95 w T
1 OK) 4075.54 IVIO

T
1 oou

A f\ Ci T n A4081.24 Frr^r TT
11

29 4070.04 IN D T
I lOUVJ 4075.71 IT

11
A AO 1 0/14081.24 Th1 D T

1

55 4070.09 Ce II 810 4075.84 Sm II 110 4081.37 Th 1

loU 4070.10 Tb I 1500 4-U I O.OD Ce II 240 dflRl 4^i-vjo 1 . 4.0 Re I

170 4070.24 Pr II 40 4076.06 Cr I 1300 4081.44 Mo I

290 4070.28 ivin
T
i 4076.09 IN D I

1 4081.85 Pr1 r
IT11

750 4070.29 C A Tl11 1 on 4076. 19 IVIO
T
1 1 /IAOI AT Sm0m IT11

4U /U.oV I]

Tb II55 4076.20 Pr 11 27 h 4082.24

110 d 4070.54 Tb II 210 4076.24 Ce II 110 4082.26 Th II

340 4070.61 W I 200 4076.53 Zr I 65 ylAOO OA4U0Z.OO Zr I

150 4070.68
T
Ir 1 280 4076.65

TT
11

1 AA 4082.40 oC 1

55 4070.71 1 D T
1 4076.69 T I

LI
T|
11 ZvU 4082.46 1

1

T
1

70 4070.84 Ce II 110 4076.71 La 11 140 4082.55 Nd 11

250 4070.86 Os I 980 4076.73 Ru I 410 4082.60 Sm 11

140 4070.96 Nb I 90 4076.86 Sm 11 560 4082.78 Rh I

85 4071.08 v,e 11 /I A 4077.09 r
1 / D

ylAOO TA4082.79 RuIXU I
1

410 4071.11 1

1

IT
11

•7C10 4077.09 T
1 lou /IAOO TA4082. /9 TK1 D I

1

110 4071.21 Tb I 85 4077.28 Yb 11 65 4082.93 V I

150 4071.40 Ru I 2800 4077.35 La II 1100 4082.94 Mn I

100 4071.46 Nd II 9400 4077.38 Y I 150 4082.96 w 1

230 4071.54 V
T
1 420 4077.47 Ce TT

11 ^ AC\ 4083.05 Vr I
1

190 4071.56 Us T
1 4077.57 Kn 1

1
1 or\izu 4083.08 I

1

1000 4071.74 Fe I 240 4077.62 Nd II 85 4083.10 Dy I

55 4071.75 Th I 40 4077.68 Cr I 110 4083.21 Tb I

1100 4071.81 Ce II 46000 4077.71 Sr 11 910 4083.23 Ce II

270 4071.83 Ho T
1 220 4077.79 u T

1
OA 4083.24 IT

100 4071.93 W I 120 4077.81 Hg T
1

CAA 4083.34 r r
TT
11

40 4072.07 Nb II 420 4077.88 Er I 180 4083.35 Hf I

140 4072.38 Er I 7400 4077.96 Dy II 50 4083.36 Re I

190 4072.50 Pr II 45 h 4078.24 Eu I 70
A f\Q 0 A '7

4OOO.47 Th I

100 4072.61 Dy T I
11 240 4078.31 Zr T

X
1 1 A
1 lU 4083.48 ce IT

11

130 d 4072.69 Tb I 530 4078.32 Ce IT
11

CA 4083.58 Ke I
i

2000 4072.70 Zr I 50 4078.35 Nb I 280 4083.58 Sm II

270 4072.92 Ce II 1300 4078.44 Gd 11 1100 4083.63 Mn I

200 4073.00 Ru I 95 4078.47 Tb II 110 A AO 0/^/14Uo3.u4 Ce II

40 4073.00 Ta I 840 4078.47 Ti 1
oo A230 4083.67 no T

1

2500 4073.12 Dy II 270 4078.52 Ce II 520 4083.70 Cd T
1

270 4073.13 Ho I 160 4078.57 Sc I 2000 4083.71 Y I

80 4073.15 W I 40 4078.60 Nb 1 40 4083.78 Nb I

650 4073.20 Gd II 2800 4078.70 Gd I 85 4084.18 Nb 1

1800 4073.48 Ce II 55 d 4078.79 Tb 1 1 10 4084.27 1 D 1

290 4073.51 Ho I 85 4079.02 Ce TT
11

1 A A AO A 004084.28 Kn 1
1

85 4073.51 Nb I 120 4079.18 La 1 160 4084.30 Zr I

4073.64 Nb I 65 4079.19 Ta 1 940 4084.38 Mo I

210 4073.74 Ce II 730 4079.24 Mn 1 220 4084.40 Sm II

110 4073.75 Tb II 75 4079.26 Dy I 65 4084.68 Gd T T
11

300 4073.76 Gd 11 730 4079.42 Mn 1 100 c 4084.71
T>rr IT

11

75 4073.94 Tb I 140 4079.67 Ce II 110 4084.82 Tb I

120 4073.98 Dy II 40 4079.72 Ti 1 270 4084.86 Nb 1

140 4074.00 Er II 12000 4079.73 Nb I 190 h 4084.93 U II

130 4074.16 Tb I 500 c 4079.77 Pr II 700 4085.04 Th II

5000 4074.36 W I 100 4079.83 Sm 1 140 4085.09 Ho I

140 4074.42 Nd II 120 c 4080.23 Ho II 100 4085.11 Pr 11

300 4074.49 U II 470 4080.23 Nd II 190 4085.13 Dy 1

28 4074.65 Ce II 270 4080.44 Ce II 450 4085.23 Ce II

230 4074.68 Os I 190 4080.53 Gd I 55 4085.26 Pr II

90 4074.83 Pr II 240 4080.56 Sm II 370 4085.34 Dy I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A.

Element
and

Spectrum

Intensity

and
Character

Wavelength
X

in A

Element
and

Spectrum

120 4085.38 Eu II 650 4090.41 Gd I 100 4095.69 W I

310 4085.43 Ru I 130 4090.47 Ce II 220 4095.75 U II

o coo Th I 160 /IAOA c^l Zr II 80 4uyo.oy Pr II

loUU Gd n 1100 4'UVU.Ot5 V I 120 •^-uyo-y 1 Tb
lOU 4'UoO.DO Zr I 80 Pr II 390 4-uyo. iu Dv ¥

40 4085.80 Ta I 160 4090.79 Zr I 75 bl 4096.13 Lu LuO
240 4085.82 Nd II 130 4090.95 Ce II 270 4096.13 Nd II

/1AO/; AO Mo I 85 A no 1 AA4uy 1 . UU Nd II 80 A AAA Q O4Uyo.oz Pr II
A C45 4UoD. lo Sm n 110 A AA 1 AA4uy 1 . uu Ru I 220 A AAA Q C4uyo.o0 u
Oo AAQA OA Pr II 40 'tuy 1 . zo Ta I 100 AAOA A9'fuyo.oz Dv

280 4086.31 Co I 65 d 4091.30 Tb I 65 4096.63 Zr II

85 4086.42 Ce II 4091.42 Tb I 100 4096.71 Nd II

/UU /IAQ£ CO Th II 50 .OO Th II 75 /I AAA OA4uyo.ou Eu II

O 1 A 4UoD.0U Tb I 80 A AA 1 A(\4uy 1 . 4y Tm II 180 /I AAA Ql4uyo.oi Mo
OO 4UoO.OO Nb I 190 /1AQ1 c^94uyi.oz Liy II 560 /I AOA Q94uyo.oz Pr II

200 4086.67 Sc I 220 4091.52 U II 110 4097.03 Ru I

5500 4086.72 La II 140 4091.64 Ho I 40 4097.19 Ta I

00 /lAQA 704UOO.

/

Z Pr II 110 4Uy l.t)4 U I 55 /1A07 594Uy 1 .6Z Th
70 Af\0£i OO Nrl 11 4-0 4091.75 I

1 4uy / .OO TK1 D II11

40 At\0'7 AC
1 1 u T

1
/I AAi409 1 . /6 uy II11 1 10 4Uy / . 4o Th1 u IT11

400 4087.16 Sc I 75 4091.78 Er I 140 4097.52 Rh I

190 4087.20 Dy II 490 4091.82 Os I 40 h 4097.64 Nb I

OAA „^UU C
/I AO"? O 14Uo / .Z

1

Pr II 50 /I AAI (\A4uy 1

.

V I 45 /1AA7 AA4Uy i .OO W
oU 4Uo i .Zo 1 11

I
1

/1AQ9 AO4uyz . uy II11 1 101 lU /1A07 7£^4uy / . /0 Th1 II

OAA 4Uo / .o4 1 u I1 910 /lAAO lA4uyz. ly 1 \j T1
/1A07 704uy i . /y RmI\U

170 4087.35 Ho I 1000 4092.27 Sm II 460 4098.03 u II

250 4087.36 Ce II 830 4092.39 Co I 1100 4098.10 Er I

o coo A no'? oo4Uo/.00 Dy I 180 A AAO A 140VZ.41 V I 55 A AOO 1 A4uyo. lU Os
408 /. 5/ Xi

A AAO ^ 1409/.Ol i_ir I
1 OO A AAO 1 A4Uyo. 14 *--e

40o/.oy no I
1 RA Un /I AAO Pr1 r IT11 •^0 A AAO 1 Q4Uyo. lo Mr.

3500 4087.63 Er I 1800 4092.69 V I 220 4098.18 Nd II

260 4087.69 Gd II 1100 4092.71 Gd I 50 4098.22 Nb I

-7 r
75 /I AO "7 ^ A4Uo / .o9 Zr I 100 /1AAO "70

4Uyz. /z Ce II 55 h /I AAO OC Sc
45 /I AO "7 "7A4087.70 1 D 11

A AAO O A4092.84 Pr1 r II11 OoU A AAO A A4090. 4U PrI r

45 4087.79 nn T
1 9 1 AZ lU

A f\f\C\ C\f\4092.90 FrLr I1 9AnAzouu 4098.61 11

35 4087.96 Hf I 50 4093.04 Sm II 55 4098.62 Tb II

270 4088.25 U II 40 h 4093.13 Sc I 55 4098.65 Pr II

loO A AOO 0 Q W I 540 A AAQ 14uyo. lo Hf II 150 /lAAO "7

A

40yo. /4 Mo
}00 A AOO /I /I4Uoo.44 I

1 00 A AAQ 14uyo. lo z.r I1 ^^90o/u /I AAO AA4uyo.yu

60 4088.50 i\n I1
ciAOU 4093.29 ^_e I

1 1 on /I AAO Al4098.91

85 4088.56 Nd II 85 4093.39 Th II 170 4098.93 Th II

40 4088.58 Ce II 120 4093.50 V I 120 4098.97 Sm II

TA A{\QQ "70
4Uoo. (6 Th I 85 /lAAQ ^^A4Uyo.o4 Dy I 85 4uyo.yo Ce

4o /I AOO 1

1

4Uoo. I I w T
i

OAAzOU /lAAO 704Uyo. /

Z

C A 1
1 oO /I AAA AO4uyy.0z w

230 4088.85 Ce IT
11

1 CAloO /I AAO €\C4093.96 IT
11 1 7A

1 /u ylAAA A"?4oyy.o/ In D

40 4088.88 Pr II 130 4094.03 Tb I 45 4099.15 Tb
40 4089.08 Pr II 290 4094.05 Sm II 85 4099.17 Ti I

70 4089. 12 Nd II 10000 4094. 19 Tm I 110 4099.31 Zr

55 4089. 14 1 h 1 120 4094.27 Lx 1 /o
J
d A AAA A O4099.48 1 D T T

11
1 OA1/0 A AOA 0 A4089.34 1 b 1 65 A AA /I OO4094. /o V 1

OOAZoO /I AAA ZA4oyy .o4 La TT
11

55 4089.46 Pr II 260 4094.37 Tb II 40 4099.75 Ce II

29 4089.48 Sm II 260 4094.48 Gd II 2800 4099.80 V
85 4089.50 Dy I 260 4094.49 Tb I 100 4099.88 Dy
55 4089.51 Tb II 140 4094.62 Nd ¥T

11
£.noO 4099.96 Sm

j180 4089.61 La 1 80 4094.62 u TT
11

OOA A 1 AA OO4100. Zz ITHo

120 4089.68 Nd II 140 4094.64 Er II 160 4100.22 Pr II

440 4089.68 Yb I 700 4094.75 Th II 190 4100.24 Nd II

70 4089.74 Ce II 120 4094.78 Ho I 650 A 1 AA OA410U.ZO Gd
70 4089.86 Ce II 65 4094.85 Sc I 120 4100.30 Os
55 4089.88 Pr II 80 4094.89 U II 65 4100.33 Sc

40 4089.92 Re I 90 c 4094.96 Pr II 150 4100.34 Th
65 4089.94 Mn I 85 4095.43 Nd II 75 4100.37 Ru

2200 4090.14 U II 890 4095.49 V I 440 4100.40 Nb
140 4090.16 Nb I 19 h 4095.55 Ta II 350 4100.56 Er II

80 4090.29 Tm 11 50 4095.56 Nb I 2900 c 4100.72 Pr II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

A V el pn eft h

in A

Element
and

Spectrum

140 4100.82 Th II 60 4106.58 Er II 550 4110.54 Co I
1 OA J160 a A 1 AA AA4iuu.yu Tb I 140 4106.58 Hf I 55 4110.57 W I

6700 4100.92 IN D t
i 200 4106.59 IMCl

IT
11 1 c;nlOU 4110.60 TI11

90 4101.09 Ho I 90 4106.62 Sm II 80 4110.81 Y I

85 4101.45 Nd II 35 4106.78 Nb I 85 4110.83 Th I

130 4101.65 Tb I 70 4106.85 Ce II 70 4110.84 Ce II

350 4101.74 Ru I 60 4106.88 Eu I 55 4110.86 Tb I

17000 4101.76 Tnin T
I 55 4106.92 XT11

OA A c 4110.89 Ke T
1

450 4101.77 Ce II 200 4106.93 u II 200 41 10.90 Mn I

45 4101.84 W I 28 4107.11 Pr II 45 4110.91 Pr II

200 4101.91 u I 810 4107.28 Sm II 1500 4111.34 Dy II

ii> 41U1.VO Dy II 4107.39 Sm II 250 4111.39 Ce II

250 4102.15 IVIO
I
1 100 4107.36 no 1

1
QAA 4111.44 Gd TT

11

590 4102.16 V I 55 4107.37 Th II 130 4111.74 Gd II

75 4102.28 Ru I 510 4107.42 Ce II 8900 4111.78 V I

70 4102.36 Ce II 35 h 4107.44 Lu I 100 4111.82 w I

9900 /I 1 AO Q O4102. 3o Y I 120 4107.44 Nd II 150 c 4111.86 Pr II

85 4102.53 IN a ri
11 730 4107.47 Mo 1 35 4111.93 Ce TT

11

85 4102.53 Tb II 40 4107.49 Fe I 300 4112.00 Ho I

55 4102.62 Th I 45 4107.49 Rh I 1200 41 12.02 Os I

1000 4102.70 W I 65 4107.49 V I 90 h 4112.04 Eu II

190 4103. 12 U I 160 4107.50 Zr I 140 4112.13 Nb I

75 4103.21 1 b 1
1 35 4107.52 Pr II 120 4112.33 V I

3900 4103.30 Dy II 90 4107.70 Pr II 300 4112.50 Tb I

170 4103.36 Tb I 55 4107.79 Tb I 140 4112.62 Er II

85 4103.46 Tb 1 50 4107.80 Ce II 95 h 4112.67 Lu I

55 4103.62 Os I 60 4107.80 Sm II 220 4112.71 Ti I

8900 4103.84 IIno T
1 130 4107.84 Ru 1 100 4112.72 Ho I

860 4103.87 Dv I 55 4107.86 Th I 28 h 4112.72 Pr 11

260 4103.90 Tb II 70 4107.93 Tm I 1900 4112.74 Ru I

60 4103.98 Er II 120 4107.96 Nd II 240 4112.75 Th I

240 4104.13 Sm II 120 4108.22 V I 130 4112.88 Tb I

110 4104.23 Hi I 25 4108 26 Ce II 65 41 12.94 Gd I

150 4104.23 Nd 11 130 4108.32 Sm II 120 4113.05 Dv I

140 4104.38 Th II 65 4108 33 Pr II 110 41 13. 1

1

u II

230 4104.40 V I 70 4108.36 u I 50 4113.35 Nb I

140 4104.42 Re I 75 4108.40 Gd II 160 4113.38 Ru I

50 4104.43 Ce II 200 4108.40 Zr I 50 41 13.40 Re I

50 4104.54 Nd II 840 4108.42 Th II 230 4113.52 V I

30 4104.75 Co 1 55 4108^ l\jo . oo W I 110 41 1 3 S31 1 1 0. JO Hf II

260 4104.78 V I 2900 4108.62 Ho I 100 4113.73 Ce II

35 4104.85 Pr II 1400 4109.08 Nd II 45 4113.77 Gd II

40 4104.87 Cr I 35 4109.09 Pr II 300 h 4113.83 Nd II

110 4104.87 La I 55 4109.32 Th I 270 4113.89 Pr II

95 4104.99 Gd I 130 4109.33 Er I 410 4113.90 Sm II

250 4105.00 Ce II 35 4109.37 Pr II 170 4113.94 Nb I

120 4105.02 Ta I 410 4109.40 Sm II 35 4114.13 Ru I

4.1 0^ (14. Dy II 9'iOO 4100 46 Nd II 55 h 41 14. 13 Tb II

1 90 di n'l 04 Haoo I
1 40 4109.56 TI11 o\J 41 14. 15 11

150 4105 08 Mo I 40 4109.58 Cr I 65\JO 4114.53 V I

2800 4105.17 V I 27 4109.65 Ru I 19 4114.77 Ta I

270 4105.34 Th II 150 4109.75 W I 55 4114.82 Pr II

DO 4^ 1 UO. OU Mn 1 9^00 4.1 OQ 70 V I 85 41 14 031 1 It . 70 Mo I

4'lvO.O i 1 D I
1 ov 4100 RO i.fa

I
1 4^00 4115.18 VV T

1

T" 1 \JD.DO MaIVl o I
1

^0 4109.81 r e T
1 oo u 4115.36 1 u TT11

110 4105-71 Pr II 40 4109.88 Nb I 420 4115.37 Ce II

9500 4105.84 Tm I 55 4110.09 Tb I 75 4115.38 Gd II

AlAt; Ql Th 11 9ft h 4110. 1

1

Pr II 55 41 15.58 W I

7A 4- i UD. 1 O Ce II 9ftn 41 in 104-1 lU. 17 Sm II 280 41 7fi4" 1 1 0. 1 U Th I

1 0 4- 1 UD . 1 O Nb I 900 4110 ^fl4" 1 lU. OO Ce II 140 41 15.78 Ir I

380 4106.28 U I 45 4110.43 Gd II 45 4115.82 Pr II

45 4106.35 Tb I 55 4110.46 Pr II 35 4115.90 Hf I

75 4106.38 Dy II 510 4110.48 Nd II 810 4116.10 U II

60 h 4106.39 Y I 110 d 4110.51 Th II 70 4116.33 Rh I

270 4106.50 Ho 1 4110.64 Th II 70 4116.34 Nd II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W aVClcllglll

_in A

Element
and

Spectrum

Intensity

and
Character

Element
and

Spectrum

Intensity

and
Character

W avelcnfftn

in A

Element
and

Spectrum

320 4116.36 Er I 190 4121.64 Re I 980 4127.37 Ce II

190 4116.46 Sm II 1100 4121.68 Rh I 200 4127.41 Th I

ioUU dl 1ft d? V 1 1^ 1 .O^ Cr T
1 1 9fti^u d197 dd1/ / .'+4' Ku I

1

1 1 nn 41 16.71 Th II 140 4121.86 Bi oo dl 97 d^ Nb I

97ft 41 16.73 Ho I 85 4121.94 Nd II 1 '^ft1 o\j 4127.54 Ti I

35 4116.77 Nd II 55 4122.01 W I 20 4127.61 Fe I

55 4116.88 U I 35 4122.16 Cr 1 40 4127.64 Cr I

o lU dl 00 [Nb T
1 oD 1 1

T
1 4-0 dl 97 79 (jd 11

dl 1 7 014- 1 1 i .U 1 Ce II lift1 lU Al 99 A.1 Tb I 9^0ZOU dl97 7d Ce II

1 1 0 41 17.23 Tb I dl 99 dO Lu I 1 ^0 dl 97 ftft Hf II

200 4117.29 Ce II 280 4122.51 Sm II 120 4127.87 Ru I

200 4117.59 Ce II 55 4122.70 Th II 85 4127.88 Ta I

Ou dl 1 7 ftRtill .uo
TLa t

1 1 901 zu dl 99 ftl4- 1 ZZ . O 1
ML
INb 1 9^/o dl 97 0941 1 Z ( . VZ Ir 1

dl 1ft 0"^4-1 lO.UO W I oo dl 9"^ 0^4- IZo. UO W I
7"; V,10 n dl 97 Oft4'IZ 1 .VD Zr I

1

Q

4,1 IQ 07 Ta I dl 9^ Oft4- 1 £,0 . UO Ru I 9ftft dl 9ft 074- 1 ^O.U i Ce II

770 4118.14 Ce II 140 4123.08 Er II 3100 4128.07 V I

180 4118.18 V I 55 4123.17 Ta I 29 4128.12 Sm II

1 on dl 1 ft 10 W I 1 ftO dl 9^ 104- IZO . IV V I ^onovu dl 9ft 9d4- 1 ZO. Z4- Dy II

DO 4- 1 lO.oO Tb I 44UU A 1 9*3 9^ La II 1 COloU Al 9ft 9Q41Z0.Z0 Mo I

1 1 UU C d 1 1 ft d^i Pr t^l 00 lU dl 9^ 9d4 IZO. Z4 Ce II ftOOOovuu dl9ft ^14'IZO.O 1 Y I

50 4118.49 Th I 40 4123.31 Ti I 410 4128.34 U II

65 4118.50 Ru I 40 4123.39 Cr I 180 4128.36 Ce II

dl 1 ft Er I
c^l oD lU d 1 9 Q AO4 1 Zo . 4V Ce II ft^oo dl 9ft 7041Z0. /U Nd II

flO dl 1 ft4- 1 lO. 00 Fe I 1 1 O1 lU dl 9^ ^"X4 IZO. 00 Th II r 0 dl 9ft ft^41ZO.OO Mo I

1 000 dl 1ft ^^"^4-1 iO. oo Sm II ft^OO dl9^ =^7
4- IZO. 0 / Ti I 1 90IZU dl 9ft ftft4-IZO.OO V I

110 4118.60 Hf I 2000 4123.57 V I 1500 4128.87 Rh I

180 4118.64 V I 140 4123.65 Mo I 180 4128.96 Os I

1 1 o d 1 1 ft /^o4' 1 lO.DV Pt I OOUU dl 9Q ftl4 IZO.0

1

Nb I oou dl 90 1941ZV. IZ Dy I

dl 1 ft 774'1 lo. / i Co I Oo dl 9Q ftl4 IZO. o 1 Ru I ZOU dl 90 1 ^41ZV. 1

0

Pr II

70 dl 1 ft Ol4'1 10.V

1

Hf I QftOVoU dl 9Q ft74 IZO. o / Ce II dO4U dl 90 1 741ZV. 1 / Ti I

90 4118.94 Ho I 410 4123.88 Nd II 85 4129.18 Ce II

95 4118.96 Mo I 710 4123.96 Sm II 280 4129.23 Sm II

9 t^O dl lO 094- 1 IV. Ce II QOVU A 1 OA Ci'X4 1Z4.UO Pr II 91 OZ lU dl90 Qft41ZV.O0 Ta I

ACL /I 1 1 O 914-1 IV. Z 1 I
1 90IzU A 1 OA 0741z4.U / Y I

1
QQOVVU Al 9Q A 041ZV.4Z Dvuy 11

1 90 Vt
I zu n dl 10 9t;,

4- 1 IV. ZO YK II11 QOVU /I 1 9/1 Q941Z4.0Z Pr1 r
II
11 A700 (

U

Al 90 A Q41ZV.40 Nh I
1

85 4119.28 Nb II 140 4124.54 Mo I 33000 cw 4129.70 Eu II

45 4119.30 Eu II 180 4124.60 Os I 50 4129.87 Nd 11

900 4 1 1 0 Q 141 1 V. O 1 Dy II 4yu /I 1 OA4 1Z4.0O Dy II 770
/ /U dl 90 Ql41ZV.VO Nb I

4'D Alio 'i'iH-l IV. OO Pr II Q 1 ooo lUU /1 1 OA I'X41Z4. /

o

Lu I 14U dl ^lO 1

A

4l0U. 14 Tb I

DO /I 1 1 O C> Q41 IV .OO IT11
/I 1 A41U /I 1 9/1 7*24 lz4. lo y II ccoo A 1 504I0U.OO Th I

230 4119.46 V I 140 4124.76 Er I 350 4130.35 Dy I

150 4119.57 Sm II 510 4124.79 Ce II 2200 4130.37 Gd 11

1 90 dl 10 ^^ft4- 1 IV. Do Rh I
^90OZU dl 9d 094' 1 Z4-. VZ Y II 1 ^on VilOUU II

Al QO ftft4- 1 OU. 00 Ba 11

no dl 1 0 704-1 IV. /V II
1

1

00VU dl 9^^ 0^4- IZO.UO Pr1 r
II
1

1

oou dl "to 714- 1 OU. / 1 v^c 11

1 1 o /I I 1 O41 IV. OO I
1

c;ooU A 1 OC AC4 1 ZO.UO Nrl II
1

1

f;oou Al QO 7941 OU. / Z II1

1

90 4119.85 Pr 11 100 4125.16 w I 340 4130.77 Pr II

310 4119.88 Ce II 60 4125.23 Sm I 110 4131.00 Th I

260 41 19. 9z Tb I to A 1 OC OC4 Izo.Zo Nb I
1 90IzU /I 1 "3 1 094io 1 .Uz Dy II

ooO A 1 on 1 A4 J ZU. lU IVI 0 T
1

/I 1 O C CO4 Izo.oo IN D T
1

IQO40U Al Q 1 104l0 1 . lU II
1 i

/I 1 OA 1 141zU. 1

1

r r
T
1

1 QAAlow /i 1 9C AC4 IZo.Oo no I
1

ccDO dl Q 1 11410 1 . 1

1

1 u I
1

1500 4120.20 Ho I 50 4125.78 Ce II 150 4131.12 Mn I

110 4120.51 Tb 11 55 4125.78 Gd I 40 4131.25 Ti I

1 on A 1 OA C /I41z0.o4 V I
AA90 /I 1 OC o

c

41/0.80 Sm II Af\4U A^'i^ QA4I0 1 .oO Cr I

40 4120.61 Cr T
1 150 /I 1 O^ AO41z6.0o Uy 1 1 1 A

1 lU y1 1 Q 1 AO41o 1 .4z 1 n 11
o c85 4120.66 M A

11 oo n A 1 O/i 1 /I41/0. 14 r r 11it ^ Af\14U /I 1 Q 1 /I C4l0 1 .4o 1 0 T
1

450 4120.83 Ce 11 140 4126.52 Cr I 270 4131.48 Gd II

100 4120.85 W I 50 4126.53 Mo I 600 4131.50 Er I

ooZO A 1 OA AO Pr II
r r00 A 1 OA AA4 IzO.oo Ce II QC Al Q 1 C^41 0 1.00 Nb I

160 4120.99 Ru I 85 A 1 0*C "7 141 ZD. / I Tb I
1 CA „loU C /I 1 Q 1 TA4I0I. I\f Lu I

85 4121.03 Tb 1 150 /I 1 o^; OA4126.80 W I
OOz8 4131.86 Ce II

4400 4121.32 Co I 50 4126.90 Nb I 180 4131.92 Mo I

410 4121.36 Sm 11 4300 4127.16 Ho I 140 4132.02 U I

400 4121.46 Zr 1 75 4127.28 Eu I 3100 4132.02 V I

140 4121.53 Bi I 140 4127.29 Tb I 320 4132.06 Fe I

120 4121.54 Sm II 35 4127.30 Cr I 170 c 4132.20 Pr II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
m A

Element
and

Spectrum

55 4132.20 W I 140 4136.81 U II 7500 4142.85 Y I

75 4132.23 Mo I 85 4136.90 Ce II 550 4142.91 Er II

45 A 1 OO OO Tb 40 /I 1 O "7 AO4137.03 Tb 85 4143.05 Ti I

1 1 nn
1 lUO /I 1 QO OQ410/. Zo Gd II 1 in1 lU ,1 1 O "7 A,141a (.04 T a 1

1
1 OAAIzOU A 1 AO 1 A414o. 10 uy II

11
CA Re I 40'TV A 1 on f\i41d/.0/ Fii I

1 2700 4143. 1

1

Pr II11

100 4132.31 Ce II 410 4137.10 Gd II 350 4143.21 Nb I

60 4132.43 Ba I 2300 4137.10 Nb I 55 4143.24 Tb I

140 <1 1 O O AO41 02.48 Tb I 35 4137.15 Pr II 80 4143.42 Fe I

85 4132.56 NrlIN U II11 1 nn 4137.23 RiiIVU I
1 280 4143.51 1 D T

1

C r90 A 1 "30 AA41OZ.04 Cp\_. c II11 1 dnitu ,1 1 0 "7 OA4 1 o5 / . 29 t;1

1

1
OAAA2900 ,1 1 ,1 o c c4140.55 Maivio I

1

120 4132.69 Tm II 540 4137.46 W I 140 4143.63 Tb I

340 4132.75 Th II 270 4137.47 Ce II 400 4143.87 Fe I

75 /lion o o Dy II 75 4137.59 Nb I 2000 4144. 16 Ru I

85 ,4100 o o41 J^.OO 1 D I
1 4137.60 Rei\e I

1 28 4144.21 Prr r
II
11

440 n ,110 0 An oc 1
1 9nnn 4137.65 II

11
A C45 A 1 A A OC4144.25 I

1

100 4133.19 Sm II 150 4137.84 Os 1 700 4144.36 Re I

140 4133.20 U II 150 4138.02 W I 1100 4144.41 Tb II

170 ,1 1 0 0 0 c
415.3. c>b Dy II 45 A '^ OO AO4138.03 Gd I 390 A 1 A A AC\4144.49 Ce II

470 4133.36 INu 11
OTA 4138.10 TT

11 170 4144.56 IN a n
11

240 cw 4133.42 Ke T
1 o5 4138.20 r r

TT
11 150 4144.70 U TT

11

140 h 4133.46 Th ThO 50 4138.30 Nb I 670 4145.00 Ce II

100 4133.48 W I 90 4138.30 W I 140 4145.16 W I

200 4133.50 u I 1100 4138.33 Tm I 75 4145.24 Sm I

55 4133.51 1 0 T
1 Z lU 4138.35 Ce TT

11 55 4145.39 U TT
11

200 4133.61 r r
TT
11 loU 4138.54 Uy T

1 650 4145.74 R.iI\U
T
1

2700 4133.80 Ce II 95 4138.66 U II 140 4145.76 Hf I

390 4133.85 Dy I 50 4138.97 Sm II 55 4145.84 Th I

200 4134.06 Th I 55 4139.06 Tb I 110 4145.95 W I

4134.11 1 n
11
11 lyu 4139.14 1

1

u 1111 50 4146.00 iND T
1

250 4134. 15 Uy 1
TA n 4139.19 1 n 1 nU 990 4146.06 Uy T

1

750 4134.16 Gd I 65 4139.26 V I 140 4146.13 Nd II

75 4134.31 Zr I 55 4139.32 w I 480 4146.23 Ce II

55 d 4134.32 Tb I 130 4139.34 Ho I 270 c 4146.50 Pr II

2300 4134.49 V 1
r r
55 4139.43 Ce IT

11 55 4146.61 T Tu T
1

300 4134.54
11Ho r

1 440 4139.44 IND
T
1 160 4146.75 am TT

11

170 4134.59 Nb I 120 4139.56 Dy I 260 4146.77 Ru I

40 4134.68 Fe I 2700 4139.71 Nb I 110 4146.96 Tb I

100 4134.71 Dy I 140 4139.78 Tb I 28 4147.12 Pr II

85 4134.72 In d 11
A A40 4140.01 z.r 1 160 4147.19 iND I

1

120 4135.04 Mn 1
OOA 4140.24 1 n

1 1
11 65 4147.37 7..z.r

T
1

90 4135.08 Ho I 28 h 4140.28 Pr II 65 h 4147.40 Sc 1

70 4135.09 Yb II 530 h 4140.30 Sc I 45 4147.51 Pr 11

250 4135. 14 Sm II 120 4140.45 Gd 11 55 4147.53 Mn 1

2100 4135.27 Kh 1 55 4140.75 Ce IT
11

OA20 4147.67 r e
T
I

510 4135.33 INd 11 30 4141.02
T '

hu T T
11 320 4147.71 bm TI

11

130 4135.37 Tb I 45 4141.02 Gd II 230 4147.89 Ta I

40 4135.38 Mo I 80 4141.06 Mn I 75 4147.97 Dy I

75 4135.42 Nb I 1500 c 4141.22 Pr II 85 4148.16 Ce 11

270 4135.44 Ce 11 460 4141.23 u II 220 A 1 A n in
4148. 18 I h TT

11

45 4135.50 Sm I 470 4141.50 Dy II 45
A \ A ct ni4148.21 TU

1 b TT
11

160 4135.68 Zr I 140 4141.55 Tb I 85 4148.38 Ru I

95 4135.76 II II 150 4141.63 Th II 270 4148.44 Pr II

2500 4135.78 Os I 60 4141.72 Eu II 50 4148.72 Th I

55 4135.89 Ce II 550 4141.74 La II 85 4148.74 Nb I

65 4136.11 V I 70 4141.86 U I 80 4148.80 Mn I

230 4136.20 Ta I 65 4141.95 Pr II 280 4148.86 Gd I

1500 4136.22 Ho I 230 4142.19 Ho I 280 4148.90 Ce II

140 d 4136.29 Th I 50 4142.24 Nb I 230 4148.94 Mo I

4136.39 Th II 110 4142.25 W I 290 4148.97 Ho 1

55 4136.35 W I 770 4142.40 Ce II 470 4149.07 Yb 1

1800 4136.45 Re I 55 4142.43 Tb I 120 4149.14 Tm 1

40 4136.47 Tb I 170 4142.48 Th II 110 4149.17 Tb 11

30 4136.59 Eu 11 75 4142.67 Sm II 1200 4149.20 Zr 11

100 4136.76 Nd 11 250 4142.70 Th II 40 4149.29 Pr 11

55 4136.77 Ce 11 150 4142.83 Ce II 55 4149.44 W I
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Table 2. All observed lines in order of wavelength — C<iontinued

Intensity

and
Character

Wavelength
in A
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Spectrum

Intensity
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Wavelength
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55 4149.48 T1 70 4155.47 Th1 II 1 9n cw 4161.35 Tb I

420 4149.79 Cp TT11 180 4155 53 TT11 oo 4161.42 Cr I

810 4149.83 Sm II 180 4155.58 Mo I 55 d 4161.59 Th II

980 4149.94 Ce II 27 4155.70 Ir I 4161.74 Th I

140 4149.96 Re I 3000 4156.08 Nd II 130 4161.66 Ru I

450 4149.99 TT11
1 on130 4156. /4 1 11

TT11 9nn 4161.80 Sr II

AO 4150 04 Pi-r r
TT
11 290 4156.24 7_LX XT11 OA no 4161.88 Sr TOL. 1

55 4150.10 Tm 1 130 4156^25 Sm II 45 h 4162! 17 Co I

870 4150.12 Nb I 510 4156.26 Nd II 75 4162.25 Dy I

55 4150.30 Ru I 85 4156.28 Tb I 150 4162.36 Hf II

55 4150.54 TV.
1 D 200 4156.50 r r

TT
11

OA A 4162.43 U I

4150 61 TT 340 4156.51 1 11
TT
11 cc00 4169 Th I1 II I

45 4150.67 V I 380 4156.66 u I 150 4162.63 Ce II

55 4150.87 Tb I 35 4156.68 Nb II 180 4162.68 Mo I

420 4150.91 Ce II 40 4156.79 Mo I 140 4162.68 Th II

40 4150.94 Pr 11 40 4156.80 Fe I 110 4162.69 Hf I

170 4150.96 Ti I oo 41 ftpT* J OU. Oi Pr II 540 41^i9 l'\ Trl TIVjU 11

160 4150.97 Zr n 28 4157.27 Th I 50 4162.81 Nb I

6900 4151.11 Er I 28 4157.39 Th I 8100 4163.03 Ho I

30 4151.52 Eu II 200 4157.40 Mo I 280 4163.09 Gd II

40 4151.63 Gd II 40 4157.52 La I 160 4163.14 Sm II

^o Al f,A Eu II 70 4 10 1 .Oo Nd II 870 Al/iQ A.7
1 1 u 1

170 4151.68 Nd II 100 h 4157.63 Y I 310 4163.52 Ce n
28 4151.74 Pr II 30 4157.72 Eu I 140 4163.62 Cr I

75 4151.88 Mo I 55 4157.73 Pr II 170 4163.64 Th II

1400 4151.97 Ce II 190 4157.78 Gd I 70 4163.65 Ti II

1100 4151.97 La II 170 4158.01 Nb 1 4400 4163.66 Nb I

120 4152.04 Nb I 55 4158.28 Tb 350 4163.68 U II

55 d 4152.20 Th I 28 4158.42 Co I 100 4163.72 Sm 11

4152.34 Th I 40 4158.48 Gd I 40 4164.08 Mo I

1200 4152.21 Sm II
Tb I350 4158.53 35 4164.14 Ti I

oo Tb
T
1 1 in 41 CQ CA

T" 1 OO. Of I h 1 1700 c 41 AA 1ft Pr ITr r 11

70 4152.29 Re I 120 4158.60 Tm I 110 4164.25 Th II

720 4152.36 Sc I 65 4158.78 Os I 60 4164.41 Nd H
150 h 4152.48 Dy II 80 4158.88 Hf II 80 4164.56 Pt I

4400 4152.58 Nb I 24 4158.98 Lu I 4000 4164.66 Nb I

QUO r>w 41 '^9 fil Ho II tou 41 V) (\'\
i 07. uo Ce II 70 41fi4 7Q 11 TT\J 11

50 4152.63 Re I 35 4159.17 Ru I 190 4164.83 Er I

200 4152.64 Zr I 120 4159.31 Dy I 60 4164.85 Nd H
45 4152.66 V I 100 4159.40 Sm II 150 4165.04 Nd II

30 4152.78 Cr I 40 4159.46 Pr II 55 4165.07 Th II

La II innlUU A 1 CO CI Sm II 1100 h AlftC IQ4-1 Uo. 1 y TOC 1

55 4152.93 Vj c TI11 70 4159.54 Tm II 70 4165.52 Cr I

100 4153.12 Dy I 140 4159.57 Nd II 45 4165.54 Sm II

230 4153.13 Ce II 85 4159.64 Ti I 1300 4165.61 Ce II

530 4153.33 Sm II 85 4159.66 Th II 270 4165.68 U II

1 1 fi1 lU Gd II loU Al AQ V I 140 d.lAC 77 TK Tin 1

100 4153.73 IN 0 II11 28 4159.73 Prr r
TT
11 oo 4165.85 Nb I

75 4153.75 Zr I 90 4159.92 Re I 200 4166.00 Ba II

120 4153.82 Cr I 65 4159.96 Os I 15 4166.04 Ir I

50 4153.93 Ce II 55 4160.03 W I 55 4166.20 Ce II

ooU A 1 CQ Q7 U I /U A 1 Art 1 1 Ce II 40 AlAA 9Q
'f lOO.Zo Mr, TIVIO 1

90 4154.01 Prr r II11 70 4160.18 Cp II11 40 4166.32 Ti I

460 4154.08 Lu I 75 4160.25 Dy I 50 4166.34 Sm II

75 4154.24 Dy I 100 4160.26 La I 400 4166.36 Zr I

240 4154.37 Rh I 60 4160.31 Er I 55 4166.51 Tb
Act Fe I 'fo 4- 10U.04- W I 70 Alftft AA 11 IU 1

160 4154.66 W T
1 45 4160.47 r r

TT
11

1 CflloU 4166.65 Ce II

55 h 4154.72 Sc 340 4160.57 Nd II 620 4166.88 Ce II

190 4154.86 Gd II 50 4160.80 Nb I 110 4166.88 Ru I

560 4155.22 Sm II 70 4160.95 U I 280 4167.16 Gd II
oc00 4155.28 Ce II 75 h 4101 .01) Ta I 410 /..iJ / Od 1

250 4155.28 Mo I 110 4161.18 Ce II 870 4167.51 Ru I

110 4155.30 Th 400 4161.21 Zr II 2400 4167.52 Y I

270 4155.41 U II 75 4161.25 Nb I 250 4167.80 Ce H
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Table 2. All observed lines in order of wavelength— Coniinued

Intensity

and
Character

Wavelength
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5700 4167.97 Dy I 110 4172.80 Eu II 85 4179.76 Nb I

410 4168.00 Nd II 240 4172.82 Tb I 65 4179.79 Tb II

130 4168.03 Pb I 140 4172.97 U II 75 4179.81 Zr II

Z IK) Pr II 41 / O.Zo Ho I 1 c:n A.^ 70 OA4-1 /V.VO Th II

DO n Til /1170 90 ws 11
cc00 ^•lOU.ZO w T

1

3500 4168.13 Nb I 100 4173.38 Nd II 40 4180.38 Pr II

170 4168.63 Th II 260 4173.47 Tb I 180 4180.40 Tb I

90 4168.65 W 120 4173.56 Gd II 65 4180.65 Pr II

/U 41 Do. iO Nd II
Af\4U /I 1 7 0 7041 /o. (z Pr II

0 Ano4U A 1 OA 0 14I0U.OI Yb II

luU A 1 AO HA U 1 OAizu A 1 7Q AC41 /o.yo
T
1

c c00 A 1 OA 004I0U.OO 1 n
T
1

240 4169.09 Tb I 100 4174.01 V I 85 4181.05 Mo I

75 4169.25 Dy II 2000 4174.14 Y I 340 4181.08 Ce II

240 4169.32 Tb I 220 4174.19 U II 530 4181.10 Sm II

OD Ti
J

1 1 AAIIUU A 1 n A OA41 /4.o4 Hf I 130 4181.15 Ta I

AlAQ QA z.r OO ATI A OA41 /4.o4
T
1

CA .1101 074181. z7 Dy T
1

230 4169.45 Pr II 190 4174.43 Sm II 85 4181.33 Tb II

810 4169.48 Sm II 60 4174.46 Nd II 85 4181.34 Nb I

170 4169.57 Nb 110 4174.48 Ce II 80 4181.76 Fe I

OOA A 1 <;A Ce II
1 OA120 4174.56 Yb I 110 4182.16 Th II

OD /I 1 An GO Mo 1 TA
1 /U A 1 1A OA41 /4.0U Gr T

1
1 1 A110 A 1 00 004laz.zz t-u

T
1

40 4169.84 Cr I 65 4175.05 Tb I 40 4182.30 Pr II

90 4169.84 Pd J 30 4175.16 Eu II 110 4182.46 Ru I

320 4169.88 Ce II 210 4175.21 Ta I 35 4182.47 Ir I

1 on Tb
}

7A A 1 7c; O/I41 /a.z4 Ce II
QC00 A 1 QO CO4IOZ.OZ Nd II

1 1 A
1 lU Ku OCA /I 1 7C Q

0

41 /D.OZ r r
TT
11

A A40 y1 1 00 CO41o2.oo D-.r r
TT
11

130 4170.11 Gd II 55 4175.43 Ru I 150 4182.59 V I

35 4170.20 Cr 2400 4175.54 Gd I 65 4182.64 Ru I

160 4170.40 Re I 810 4175.61 Nd II 95 4182.77 Gd I

70 A 1 TA /I C11 /U.4o Tm OCA A 1 7C AO41 /o.OZ Pr II
c cDO A 1 00 AA4IOZ.VU Pr II

1 AA A 1 7A A A INq
IT
11

AOA y1 1 7C A Q4 1 /O . 00 Us T
1

OOAZZU /I 1 00 AA4IOZ.VU Ke T
1

220 4170.47 Th II 35 4175.64 Fe I 220 4183.06 Re I

4170.53 Th 85 4175.85 Tb I 70 4183.13 Nd I

85 4170.48 Tb T 30 4175.94 Cr I 15 h 4183.21 Ir I

160 4170.53 W I

}

130 4176.08 Cp II
0 c35 /I 1 0 0 OA4183.30 Ti1 1 I

75 4170.56 Dy 100 4176.32
T

1

rr
TT
11

OAAzOO y1 1 0 0 004183.32 Cx
T
1

100 4170.76 Nd II 50 d 4176.33 Th II 210 4183.33 Sm I

55 4170.78 Th II 4176.48 Th I 55 4183.56 Th II

19(1 4.171 (T? Ti 140 d 4176.60 Dy I 250 4183.60 Dy I

Oyl A240 ;1 1 "7 1 AC4171.05 Tb I 4176.78 Dy I
c r
00 4100.00 W I

85 4171.07 Mo 1 CA150 A 1 7A AA4176.60 Mn T
1

AOA A 1 00 70 Dy T
1

W 340 4176.70 A""Ce TT
11

530 4183.76 II450 4171.17 J Sm
65 4171.30 V T

75 4176.90 Ta II 90 4183.82 W I

110 4171.34 Th II 4176.99 Ta I 120 4184.13 Os I

55 4171.39 Ce II
1 C A150 A 1 77 OA41 / / .ZO Mo I

0.1 AAZ4UU A 1 OA OC4184. ZO Gd II

120 4171.48 Zr O A AA/400 /I 1 77 Q 041 / /.OZ Nd TT
11

1 AAAloUU A 1 Q/1 OC4184. ZO
TLu TT

11

130 4171.54 Er I
50 4177.44 Nb I 110 4184.26 Pr II

65 h 4171.56 Sc
I

70 4177.48 La I 180 4184.29 Tb I

410 4171.57 Sm II 8000 4177.54 Y II 40 4184.39 Mo I

1400 4171.59 U II 100 A 1 TT no Ta I
0 1 Aoil) A ^ QA A A Nb I

120 4171.71 Gd I 440 A 1 "70 AO41 /o.Uz
cam TT

II
/I A4U A 1 OA 0rr TT

11

150 4171.80 Tb I

A 1 no AO4178.02 Sm II
50 4184.71 Th II

620 4171.82 Pr n 620 4178.06 Th II 80 h 4184.89 u II

40 4171.90 Ti II 200 4178.27 Mo I 35 4184.90 Cr I

370 4171.93 Dy I 170 d 4178.44 Nd II
OA30 A^ 0 A AA4184.yu Fe I

4172.00 Dy I 4178.53 Nd II
OCAZOO A 1 QA no4184.y8 Nd II

20000 4172.06 Ga
T

200 4178.63 Pr II 140 4185.12 Pr II

110 4172.16 Ce II 200 4178.64 Nd II 340 4185.33 Ce II

140 4172.22 Er 150 d 4178.98 Tb II 140 4185.48 Er I

160 4172.23 Ho 140 4179.00 U II 18
A ^ OC AA4185.66 Ir I

730 4172.25 Pr II 170 4179.26 Cr I
or85 4185.77 Nd II

50 4172.32 La 70 4179.29 Ce II 480 4185.82 Mo I

90 4172.56 Ir 5200 4179.39 Pr II 45 4185.88 Pr II

180 4172.57 Os 230 4179.42 V I 65 4185.91 Tb I

240 4172.60 Tb 640 4179.59 Nd II 45 4186.00 W I

40 4172.77 Cr 250 4179.71 Th II 140 4186.04 Nd II
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Table 2. All observed lines in order of wavelength — Continued
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and
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and
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75 4186.10 Nb I 2200 4191.64 Dy I 50 4197.61 Nb I

360 4186.12 Ti ] 120 4191.79 Zr I 180 4197.67 Ce II

240 4186.21 Tb I 55 4191.83 Th II 450 4197.68 Gd II

50 4186.28 Mo I 410 yi 1m no4191.9a Sm II 45 4197.90 Sm II

30 4186.36 Cr
r r
55 4191.94 u T

1
/lino AA4198.00 Ce TT

11

55 4186.38 Pr II 870 4192.07 Nb I 800 4198.02 Dy I

45 h 4186.45 Sc 35 4192.10 Cr I 100 4198.08 Ho I

3500 4186.60 Ce II 40 4192.10 Zr I 85 4198.17 Nd II

100 4186.69 Zr II 160 4192.16 Sm II 140 4198.22 U I

12000 4186.82 Dy 280 4192.36 La II 110 4198.31 fe
T
1

190 4186.96 u 28 4192.36 Th I 180 4198.43 Ce II

130 4187.04 Fe J 40 4192^43 Pt I 85 4198.43 Tb I

70 4187.11 Nd 45 c 4192.47 Pr II 310 4198.51 Nb I

300 4187.16 Tb I 130 4193.02 Th I 85 4198.52 Cr I

28 4187.25 Co 560 4193.09 Ce II 65 4198.61 V I

530 4187.32 Ce II 55 4193.10 Ta I 280 4198.67 Ce 11

280 4187.32 La 75 4193.15 Gd II 840 4198^72 IT11

660 4187.56 Zr I 370 4193.28 Ce II 75 4198.85 Nb I

65 h 4187.62 Sc I 55 4193.35 Tb I 550 4198.88 Ru I

8800 4187.62 Tm I 85 4193.66 Cr I 65 4198.98 Tb I

80 4187.66 Hf II 60 4193.83 Nb I 55 4199.02 Th IT11

65 4187J6 Pr II 370 4193!87 Ce II 65 4199^05 Tb I

130 4187.80 Fe 75 4194.01 Tb I 610 4199.09 Zr I

190 4188.07 U II 40 4194.01 Zr I 130 4199.10 Fe I

85 4188.10 Gd II 540 4194.35 Ho I 120 4199.11 Nd II

180 4188.11 Tb 250 4194.56 Mo I 120 4199.28 Y II

1000 4188J3 Sm 11 55 4194^57 Pr 11 270 4199^45 Sm II

70 4188.26 Nd II 90 4194.67 Re I 45 4199.62 W I

2500 4188.32 Mo I 140 4194.72 Er I 7600 4199.90 Ru I

75 4188.51 Tb II 400 4194.76 Zr I 520 4199.92 Tm II

40 4188.69 Ti 6800 4194.84 Dv I 55 4200 02 W I

45 4188'82 Gd 180 4194^91 Ce II 70 4200.04 Nd II

50 4189,18 Ce II 50 4194.94 Th I 55 4200.10 U II

300 4189.28 U II 70 4194.95 Cr I 50 4200.19 V I

35 4189.46 Ru I 35 4195.03 Nd II 50 4200.57 Mo I

2500 4189.48 Pr II 870 4195.09 Nb I 70 4200 75 Ti I

50 4189^56 Th 55 4195^14 Os I 35 4200.99 Nb I

55 4189.64 Ce II 320 4195.19 Dy II 450 4201.00 Tb II

180 4189.84 V I 40 4195.36 Eu II 95 4201.13 U I

320 4189.91 Os I 55 c 4195.49 Pr II 290 4201.17 Pr II

280 4189.98 £. r
IT
11 70 4195.56 Til1 11 IT11 26 4201 22 o III TI11

120 4189^99 ivi n 1300 4195.66 Nh T
I 240 4201.24 Toi_.e 1111

60 4189.99 Nb I 70 4195.82 Ce II 680 4201.30 Dy I

95 4190.00 Mo I 85 4195.83 Th II 100 4201.32 Ce II

35 4190.13 Cr I 4195.95 Th II 50 4201.32 Mo I

.

oo 4195.96 PrI r
II
11 180 4201.45 wS I1

45 4190.59 Pi-r r
II
11 75 4196.13 LiX 1 610 4201.46 I1

170 4190.63 Ce II 40 4196.18 Eu II 350 4201.52 Nb I

85 4190.65 Nb 630 4196.34 Ce II 110 c 4201.55 Pr II

1000 4190.70 Er I 330 4196.50 Rh I 65 4201.76 Mn I

90 4190.71 v^o
!

1500 4196.55 L<a II11 320 4201 as I\D I1

2200 4190.78 r A 390 4196.74 1 D I1 170 4201.85 Til1 n II11

1200 4190.88 Nb J 110 4196.76 Pr II 340 4202.03 Fe I

320 4190.94 Dy I 150 4196.87 Ru I 250 4202.06 Os I

120 4190.95 Hf I 50 4196.95 Nb I 680 4202.24 Dy I

55 4191.03 11 1 10 4197.07 C A II11 85 4202 S2 C A TT11

750 419L07 r A II 35 4197!l3 Pr1 r II11 650 4202.92 om TT
11

150 4191.08 Tb 22 4197.22 Pr II 910 4202.94 Ce II

85 4191.20 Ta 40 4197.23 Cr I 1100 4203.05 Sm II

85 4191.27 Cr 60 4197.43 Er I 130 4203.21 Ho I

80 4101 44 Fe 140 4197.51 Ce II 65 490'^ ^9 Ho II

180 4191.56 V 180 4197^52 U II 65 4203.41 Nb I

180 4191.59 Tb 23 4197.54 Ir I 70 h 4203.43 Nd II

560 c 4191.60 Pr II 550 4197.58 Ru I 85 4203.46 Ti I

750 4191.63 Gd 65 4197.60 V I 55 4203.51 Ce II
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60 4203.59 Cr I 90 hs 4210.94 Ag I 16 4216.19 Fe I

6000 4203.73 Tm I 50 4211.02 Mo I 40 4216.36 Cr I

650 4203.74 Tb I 3300 4211.14 Rh I 95 h 4216.67 Tb I

yu W I
A An44U 421 1.24 Dy I 80 4217.19 Pr II

1 A14 Fpr c T
X

/loll on421 1.29 TT
11 4217.20 LtQ If11

240 4204.04 La II 100 4211.30 Ho II 55 4217.22 Th II

65 4204.32 Nb I 75 4211.34 Zr I 930 4217.27 Ru I

180 4204.37 U II 40 4211.35 Cr I 120 4217.28 Nd II

160 4204.40 w I 240 4211.66 u II 300 4217.56 La II

40 4204.4

/

T
1 16000 4211.72 Uy T

1
0AA 4217.56 1 b

90 4204.52 Re I 35 4211.73 Ti I 310 4217.59 Ce II

380 4204.70 Y II 65 4211.75 Mn I 85 4217^63 Cr
70 4204.74 Ce II 1200 4211.86 Os I 27 4217.76 Ir I

50 4204.82 Sm II 320 4211.86 Pr II 160 4217.80 Y
cnA A OA/1 0£.4zU4.oO IT

11 200 4211.88 Ll TT11 Q OAo2U 4217.81 rr TT
11

60000 cw 4205.05 Eu II 1300 4212.00 Gd II 420 4217.94 Nb J

230 4205.06 Dy I 85 4212.04 Nb I 4400 4218.09 Dy J

55 4205.16 Ce II 5400 4212.06 Ru I 55 4218.19 Th II

75 4205. 20" OC T
1 140 4212.26 7 Iu TT

11 1 1 n
1 lU

u
n 4218.26 5c

j120
A n/\r Of*
4205.25 M JiNd

TT
11 65 4212.34 sc T

1
1 A AA1400 4218.43 T7

870 4205.31 Nb I 45 4212.49 Sc I 120 4218.45 Zr J

130 4205.32 Er I 85 4219 53 Nb I 55 4218.54 Th II
/tone AA Nd II

-7 r
<o 4Z1Z.0Z Zr I 70 /I O 1 o c c4218.55 Nd II

160 /I oA c no4205.78 Sm I 70 4212.75 Nd II 55 4218.55 W
0 c
00 4205.79 t^e IT

. 11 55 4212.79 1 m TT
11

1 CAloO
J
d 4218.56 I D TT

11
/I O 1 Q £ A Yh

95 4205.81 Mo I 2500 4212.95 Pd I

300 4205.88 Ta I 80 4213.02 Y I 100 4218.63 Sm I

35 4205.89 Ce II 100 4213.04 Ce II 65 4218.71 V I

220 4206.00 Tm II 100 4213.05 Sm II 95 4218.84 Tb I

1500 4206.02 Ku 1 85 4213.07 INd TT
11

AA90 4219.10
TTHo

85 4206.13 Nb I 55 4213.07 Th I 260 4219.16 Tb I

660 4206.13 Sm II 1800 4213.18 Dy I 50 4219.31 Sm I

120 4206.40 Ta I 85 4213.22 Nd II 70 4219.36 Fe I

600 4206.49 Tb I 85 4213.26 Nb I 250 4219.37 W I

370 4206.54 Dy Tf
11 70 4213.27 Ke T

1 40 4219.40 Mo

160 4206.58 Hf II 45 4213.28 Pr II 70 4219.56 Nd II

70 4206.62 Rh I 40 4213.46 Nb I 160 4219.61 Pr II

270 4206.62 Sm II 300 cw 4213.50 Tb I 110 h 4219.73 Sc
50 4206.66 Th II 40 4213.54 Y I 70 4219.97 u I

2500 c 4206.72 rr
TT
11 180 4213.56 orr TT

11 55 4220.06 1 h

65 4206.90 Tb I 120 4213.86 Os I 85 4220.10 Tb II

220 4207^05 W I 400 4213^86 Zr I 180 4220!l4 Sm II

120 4207.54 Tb I 140 4213.87 u I 290 4220.25 Nd II

190 4207.64 Ru I 26 4213.94 Sm II 280 h 4220.63 Y I

140 4207.70 Dy I 55 4214.00
11
rr TT

11 40 4220.65 Zr

120 4207.79 Pr II 370 4214.04 Ce II 740 4220.66 Sm II

55 4208.08 Gd I 100 4214^22 Nd II 370 4220.68 Ru
150 4208.16 Nb I 80 4214.28 U I 13 4220.80 Ir I

500 4208.32 Pr II 85 4214.41 Dy I 200 4220.99 Er

35 4208.36 Cr I 300 4214.42 Tb II 45 4221.08 Lu TT
11

65 4208 65 Tb I 80 4214.42 u II 650 4221.08 Re J

55 4208.73 Tb I 760 4214.44 Ru I 4400 4221.11 Dv J

620 4208.89 Th II 28 4214.54 Th II 170 h 4221.14 Nd II

610 4208.98 Zr II 100 4214.60 Nd II 55 4221.17 Ce II

110 4209.37 Cr I 350 4214.73 Nb I 55 4221.37 Tb

270 4209.41 Ce 28 4214.83 Th I 40 4221.57 Cr J

190 4209.70 Hf I 970 4215.02 Gd II 40 4221.88 Sc J

40 4209.76 Cr I 480 4215.09 Tb I 110 4222.04 W I

230 4209.86 V I 3700 4215.16 Dy I 75 4222.05 Dy II

70 4210.00 Ce II 100 4215.16 Os I 540 4222.21 Dy

40 4910 Fe I 110 4215 38 W I 40 4222.22 Fe
660 4210.35 Sm II 32000 4215.52 Sr II 290 4222.29 Ho
80 4210.45 u II 160 4215.56 Rb I 350 4222.36 u
55 4210.76 Th I 75 h 4216.10 Sc I 35 4222.41 Mo

130 4210.92 Th I 120 he 4216.12 Pr II 1500 4222.60 Ce II
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380 4222.67 Tm I 190 4228.20 Nd II 250 4234.19 Nd II

40 4222.68 Nb I 85 4228.30 Ce II 240 4234.21 Ce II

95 4222.70 Tb I 90 c 4228.52 Pr I{ 65 4234.22 Tb I

40 4222.73 I
1 95 4228.61 1 a

,}
150 4234.34 TV/w I

1

3800 4222.93 Pi-r r
TT
11 80 4228.76 ITu 50 4234.52 v

T
1

45 4223.02 Gd n 90 c 4229.10 Pr 11 620 4234.57 Sm II

35 4223.18 Re I 420 4229.15 Nb I 160 4234.63 Zr I

120 4223.21 Nd n 190 4229.31 Ru
}

85 4234.73 Ce II

75 4223.32 I 0
IT
11 75 4229.33 t/U 140 4234.78 IT..tr TT

11

90 4223.46 r r
TT
11 100 4229.45 1 11 75 4234.83 Uy T

1

290 4223.47 Ho I 100 4229.50 Nd II 35 4235.03 Mo I

60 4223.49 Er I 390 4229.52 Ho II 55 4235.07 Gd II

150 4223.70 Sm n 50 4229.69 V I 370 4235.14 Mn I

60 4223.73 tr TT
11 740 4229.70 cam 75 4235.18 Er T

1

110 4223.88 TT
11 220 4229.80 (jd 290 h 4235.24 Nd TT

11

40 4223.88 Eu II 65 4229.80 Pr JI 510 4235.29 Mn I

65 4224.14 V I 170 4229.83 Nb I 300 4235.35 Tb I

50 4224.23 Sm II 85 h 4230.13 Ce II 85 4235.46 Th I

55 4224.24 1 h
TT
11 320 4230.20 Er II 600 4235.73 Y II

80 4224.25 VY T
1 29 4230.20 Kh I 120 4235.76 V I

65 4224.27 Gd I 550 4230.31 Ru 1 85 4235.88 Gd II

260 4224.28 Tb I 130 4230.32 Nb I 170 4235.94 Fe I

40 4224.56 Ce II 85 4230.43 Th 55 4235.94 Ta II

75 4224.67 Dy T
1 90 4230.60 nrr TT

11 2200 4235.94 Y I

55 4224.76 W T
1 85 4230.62 1 b I 200 4236.02 Ce

TT
II

40 4224.79 Ti I 50 4230.73 Sm J 160 4236.04 u I

140 4224.84 Nd II 200 4230.95 La II 200 4236.06 Zr I

320 4225.03 Gd I 130 h 4231.24 Ho I 320 c 4236.15 Pr II

110 4225.09 Ku T
1 65 4231.35 Tb 40 4236.24 Re I

160 4225.15 Gd TT
11 40 4231.63 Zr

TT
11 85 4236.36 Ce II

2700 4225.16 Dy I 220 4231.67 u J 65 4236.55 Zr I

1000 4225.33 Sm II 390 4231.74 Ce II 140 4236.60 Pr II

4225.33 Sm II 260 4231.89 Tb I 110 4236.67 Ru I

3800 4225.35 Pr II 180 4231.93 Sc I 1200 4236.74 Sm II

65 4225.46 Zr I 170 4231.95 Nb I 95 4236.94 Tm II

160 h 4225.59 Pr II 120 4231.97 Yb J 60 4237.03 Er I

90 d 4225.59 Sc I 680 4232.02 Dy I 65 4237.04 Pr II

4800 4225.85 Gd I 70 4232.04 U II 85 4237.16 Mo I

150 4226.18 ism
T
I 100 4232.06 Ce II 100 4237.43 Zr I

75 4226.22 Nb I 180 4232.19 Tb II 90 4237.51 Eu II

45 4226.34 W I 150 4232.32 Ru I
500 4237.66 Sm II

480 cw 4226.45 Tb II 1300 4232.38 Nd II 75 4237.81 Nb I

55 4226.53 Os I 170 4232.44 Hf II 100 4237.82 Sc I

700 4226.57 Ge I 75 4232.45 Eu II 130 4237.89 Ti I

120 4226.62 V I 60 4232.46 Er I 400 4238.05 Sc I

75 4226.66 Ru I 360 4232.46 V T
65 4238.37 Pr IT11

11000 4226.73 Ca I 75 4232.47 Gd II 1600 4238.38 La II

55 4226.92 W I 140 4232.56 Ce II 30 4238.59 Re I

70 4226.99 Nd II 1500 4232.59 Mo I 45 4238.69 Eu II

2000 4227.04 Ho I 480 4232.82 Tb I 650 4238.78 Gd II

220 4227.14 Gd II 65 4232.93 Gd T
30 4238.82 Fe T

1

70 4227.33 U II 35 4232.94 Ta I 40 4238.96 Cr I

55 4227.39 Th I 180 4232.95 V I 95 d 4239.07 Mo I

90 h 4227.40 Eu II 35 4232.96 Re I 4239.19 Mo I

100 4227.42 Ce II 55 4233.00 W I 160 4239.28 Tb I

130 4227.43 Fe I 320 4233.11 Pr II 2000 4239.31 Zr I

3600 c 4227.46 Re I 100 4233.15 Nd II 90 4239.57 Sc I

40 4227.51 Nb I 85 4233.20 Ce II 190 4239.72 Mn I

40 4227.65 Ti I 55 4233.29 Th II 290 4239.84 Nd II

440 4227.73 Nd II 170 4233.46 Os 680 4239.85 Dy I

50 4227.74 V I 40 4233.49 Mo 95 4239.91 Tb I

770 4227.75 Ce II 110 4233.61 Fe 980 4239.92 Ce II

2000 4227.76 Zr I 200 4233.61 Sc 270 4240.02 Pr II

190 4228.03 Nd II 23 4234.00 Co 140 4240.08 Mo I

170 4228.08 Hf I 180 4234.00 V 140 4240.28 Mo I
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Table 2. All observed lines in order of wavelength— Conlinued

Intensity

and
Character

Vv n V^ 1p n ot h

in A.

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

770 4240.34 Zr I 70 4246.82 Re I 1300 cw 4254.43 Ho I

50 4240.36 V I 15000 4246.83 Sc II 130 4254.69 Nb I

4240.45 Sm T
1 1 90IZU 4-Z40.OO Nd II /I OC /I "7/1

4254. /4 Ce II

Ov 4240.59 Th II 4^^ AOA7 AA^Z4 i .UO FiiCll IT11 1 4 A14U /I OC /I A£4254.96 IVIO

55 4240.59 u II 140 4.94.7 ^4. II Q7A /lOCC 0/14255.24 1 D
;

60 4240.70 Cr I 2000 4247.38 Nd II 250 4255.44 Nb I

190 4240.83 Mo I 50 4247.39 Sm II 70 4255.50 Cr I

4941 ni rr
TT
11 OU 494 7 4 Q4Z4 / .4o Fe I

A A4U .1 OC C TC4255.75 Re
4941 fl"^ Ru I 70 4.947 4A4Z4 / .40 Cf IT

11
AOAOZU /I OC C TA4255.79 TI11

90 4241.16 Re I 9ftzo 4.94.7 fxf\'*Z'4' i .OU 1 11
IT
11 4 A4U /I OC C A/14255.94

770 4241.20 Zr I 840 c 4247.63 Pr II 130 4256.04 Ti I

140 4241.21 Nd II 140 4248.00 Th II 70 4256.09 Th II
4941 98 Gd II i(\(\j A OA Q 1 A4z4o. lU Ce II

AC95 4256.10 Tb
1 70 r1 J u c 4941 Pr II 4U A OA Q 1 44z4o. 14 RiiI\U I

1
1 TA170 4256.16 Ce IT

11

150 4241.39 Re I OO 4 94 Q 1 c:4z4o. lo TA 4256.24 INd IT
11

290 4241.44 W I 75 4248.45 Dy II 70 4256.25 Th J

85 4241.45 Nb I 65 4248.57 Tb II 440 4256.33 Dy II

1 vvv 4941 f\l U II 9QZV 49AQ4Z4O.00 Nb I
0 1 AA21UU /I oc£ on4zoo.o9 Sm II

1 9nn 4941 fiQ T 1 lUU A OA Q AO4z4o.Oo t^e IT11 75 A c\r ^ A A
4256.44 Zr

00 4949 ni II onyu AOACi AO4z4y.Uo Pr1 r 1111
1 AA100 4256.47 INd

3000 4242.15 Tm II 85 4249.12 Ti I 100 4256.82 Nd II

95 4242.56 Tb II 55 4249.45 W I 110 4257.12 Ce II
1 9ft 4.9A9'tZ^'Z .DO Nb I loU A OA a A A4z4y.4o Nb I

1 AAlUO 4257.37 V I

d.9d9 794-Z4-Z . / Z \j e II
11 yu 4 04Q 4 Q4Z4y.4o r r 11

1 AAlUU /I OCT CA425 (.50 1 n
jMa I

1
9 1 Az lU 4 04 Q tr c4z4y.00 om II

11 20U C /I O C T £A425/. 60 Ke

760 4243.06 Ru I 55 4249.68 Th II 290 4257.66 Mn I

75 4243.44 Dy I 140 4249.99 La II 170 4257.79 Nd II

o^•\J 'I'Z'l-O.Ol Pr II
1 OA /I OCA 104250. io Fe I

1 OA180 4258.04 Zr II
ccDo 'i-Z^'O.Oo w 1

r r
DO /I OCA o/;

1 D IT
11

OC85 /loco 1 c4258. 15 Dy
00 A9A^ 7A^Z'+O. (

Toi..e
TT
11 00 /I OCA OO T

1
A OA /I OC O OO425o.2o Tk

1 D TT
11

290 4243.78 Ho I 190 4250.34 Pr II 55 4258.52 W J

180 4243.84 Gd II 170 4250.34 Th II 70 4258.54 Ti I

oO 4Z4-0. Vo Th II
Q COO 4Z0U.D0 Ce II

O 1 A210 /I o c o r o4258.58 Sm II
OQ /I OA Q OQ

1 a T
1 z4U 4zo(j. /y ir„r e I

1
1 OA130 c 4258.61 TTHo TT

11

4^44.00 w I
1

QAA300 4251.20 V
I

T
1 85 4258.91 Nb

520 4244.37 U II 130 4251.33 Tb I 310 4258.99 Ru J

40 4244.44 Rh I 160 c 4251.45 Pr II 75 4259.11 Ir I

oo AOAA Nd r r
00 /loci /;A42o1.dU Ce II

1 OA12U 4Zo9.ol V
AOAA 7A om TT

11
1 QAlOU /i OC 1 TO4251.72 1 t)

IT
11

OAA290 /I o cn o

c

4zoy.oo w
/I O /I "7/1
4z44. /4 r..Lu T

1 1700 4251.73 Lrd TT
11 50 4259.39 am TT

11

110 4244.83 Ru I 250 4251.78 Sm II 70 4259.62 Nd II

85 4244.96 Nd II 55 4251.86 Ce II 130 4259.75 Ce II

vo 4Z40. 14 Tb I
1 7A 4201. o ( Mo I

ccDO /loco425y.yo W I

oU AO AC. 1 A4z4o. 10 Ml T
1

OAAzUU /I OC 1 A/14201.94 fcr
TT
11

"7 C(0 A O/CA AA4200. UU TJKu
}1 OA AOAC 1 O4z4o. lo TT

11
1 OA U 1IZU bl

/loco AO4252. Uo Hi HI U O 1 AolU /I o/;A 1 o42oU. 12 Od

150 4245.34 Gd I 60 4252.31 Co I 200 4260.29 w J

130 4245.35 Ta I 160 4252.43 U II 110 4260.33 Th I

90 4z4o.40 Ho II 850 4252.44 Nd II
AC95 A O/C A 0£4260.36 Mo I

05 AHAC AC4z4o.4o rr
TT
II

A C95 /loco TA4252.70 Tb I
0£AooO A o/; A A o42d0.4o Fe

40 /I O/i C O .14Z4d.o4 Ht
TT
11

1 OA L120 h
/loco OO4252.88 Nd TT

II
A A40 A o^A42oU.6d Mo

310 4245.89 Ce II 160 4252.97 Nb I 4900 4260.85 Os J

440 4245.91 Dy I 65 4253.09 Pr II 170 4260.98 Hf I

310 4245.98 Ce II 390 4253.37 Ce II 110 4261.17 Ce II

190 4246.02 Mo I 860 4253.37 Gd II 75 4261.21 Zr
1 AA100 4246. 12 Sc I 1 10 4253.54 Th I

£ A60 A 0£ 1 0 C4261.35 Cr

65 4246.16 Pr II 75 4253.57 Zr I 75 4261.42 Zr J

260 4246.26 U I 650 4253.61 Gd II 30 4261.44 Mo I

130 4246.30 Nb I 140 4253.70 Nb I 70 4261.60 Ti

190 4246.33 Ru I 60 4253.72 Sm II 85 4261.71 Nb
55 4246.39 Tm II 45 4253.80 Eu II 140 c 4261.78 Pr II

85 4246.40 Ce II 100 4253.87 Nd II 410 4261.84 Nd II

200 4246.57 Gd II 65 4254.04 Tb I 55 4261.84 Tb
130 4246.59 Tb I 290 4254.29 Nd 770 4262.05 Nb
390 4246.72 Ce II 20000 4254.35 Cr I 1600 4262.09 Gd
370 4246.73 Ru I 500 4254.40 Pr II 120 4262.16 V
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

vv n VP ipntrth

in A

Element
and

Spectrum

Intensity

and
Character

Vw fiVP lpn o\ h

in A

Element
and

Spectrum

150 4262.24 Nd II 480 4269.50 La II 90 4275.82 Pr II

190 4262.27 Pr II 120 4269.61 Os I 120 4276.18 Pr II

50 4262.34 T aLid 1
1 160 4269.61 IIu XT11 120 4276 43 Ti

1

1

T
1

28 4262.61 Th I 330 4269.69 Tb I 80 4276.47 u II

1300 4262.68 Sm II 50 4269.76 V I 140 4276 48 Er II

90 4262.80 Pr II 35 4269.77 Sm II 250 4276.69 Dy I

330 4263.13 Ti I 110 4269.77 W I 120 4276.72 Zr I

110 4263.14 v^r
T
1 28 4269.94 1 11

T
1 160 4276.74 w T

1

90 4263.14 Pr II 60 4269.95 Er I 110 A 4976 7'i Tb II

200 4263.30 W I 70 4270. 14 Ti I 100 4276.81 Th II

55 4263.36 Th II 620 4270.19 Ce II 890 4276.91 Mo I

200 4263.39 Hf I 30 4270.24 Eu II 460 4276.96 V I

35 4263.40 Ru I 55 4970 98 Gd I JO 4976 07 Th II

200 4263 43 Ce II 50 4970 ^9 V I 00 4977 1 Os I

150 4263.44 Nd II 55 4270 33 Th II 1200 4277.24 Mo I

320 4263.59 La II 240 4270.56 Nd II 35 4277.26 Ru I

260 4263.66 Tb I 290 4270.69 Nb I 140 4277.29 Nd II

60 4263.72 r.. T
1 390 4270.72 Le TT

11 480 4277.31 1 h
TT
11

270 c 4263 78 Pr II SO 4970 7^ Sm II 1 "iO1 ou 4977 =^0H-Z / 1 . OU Lu I

150 h 4263.91 Nd II 150 4270.84 Sm II 1 ^nlOU 4977 'lOT'Z J 1 . OU Nb I

4264.00 Nd II

I30 4271.06 Cr 70 4277.74 Yb I

70 4263.95 Ce II 50 4271.10 Th II 95 4277.77 Tb I

490 4264 05 ITno T
1 120 4971 16 re T

1 190 4978 0=14Z 1 0. uo Pr II

170 4264 37 Ce II 65 4271.51 Ta I 00 11 4978 99 Gd II

65 4264.72 Tb I 95 4271.53 Tb I 4978 9^ Ti I

100 4264.75 Os I 460 4271.55 V I 40 4278.25 Ce II

60 4264.87 Er I 270 4271.71 Tm I 70 4278.32 Th I

75 4264.98 1 0 T
1 1000 4971 76 re

T
1 i Uv L W 4978 "194^ J 0. oz Tb TT

11

500 426S 08 Sm II 160 4971 77 Pr II 4978 60
1 o.uu Rh I

50 h 4265.17 V I SO 4971 86nfit 1 1 . ou Sm I 40tu 4978 60T'i 1 O.U7 Ru I

27 4265.30 Ir I 50 4272.01 Sm II 30 4278.81 Ti I

75 4265.61 Ru I 30 4272.06 Mo I 200 4278.86 Ce II

35 4265.71 1

1

1 4979 91 1 b
T
1 00 4970 noT-Z ( 7 . uu rr TT

11

290 496^ 99 Mn 1 7Q0 0 4979 97 Pr II 0'^70 4970 06T-Z J 7 . uu Ta I

420 49fi6 09 Nb I 4979 4^ Ti I I 0 4970 '^O
I 7. ou Nb I

300 4266.04 Ho I 340 4272.79 Nd II 1200 4279.68 Sm II

95 4266.18 Mo I 170 4272.85 Hf II 40 4279.71 Nb I

40 4966 99 1 1

T
1 4979 88 1 h

T
1 00 4970 7^ Dy T

I

120 4.9ftfi ^1^^uu . 0

1

Sm I 40 4979 01 Cr I 940 4970 7"^ Sm II

u I 4979 07 Nb I 4970 04(7. 74- Sm II

650 4266.34 Tb I 130 4273.07 Mo I 470 c 4280.07 Pr II

55 4266.54 W I 55 h 4273.29 Gd I 140 4280.14 Ce II

650 4266 60Ttj^JW . \J\J Gd T
I 29 497'^ % Nb I 70 4980 17 Nd II

340 4266.71 Nd n 280 4.97'^ '^fi Th n ^00 4980 97 La I

470 4967 no Gd I 60 4.97Q A'iT-Z I 0 . ^0 Rh I 007U 4980 ^94'ZOU.OZ Sm II

100 4267.23 Ce II 130 4273.44 Ce II 85 4280.40 Cr I

140 4267.30 U II 75 4273.52 Zr II 910 4280.49 Gd II

1 nn 4967 74 Pr II 1 on 4-Z ( O.Oo Ho II 98 49ft0 £^7 Th I

1 o 4967 ft7 Dv I
497'? 60 W I 160 49ft0 ^^0 Nh I

1

4967 04 u I ftO 497^ 08 y II 9900 4.9ftO 7Q 0 111
TI11

310 4268.02 Zr I 110 4274.02 Th II 110 4281.00 Ce II

75 4268.08 Mo I 300 4274.17 Gd I 190 4281.01 Sm II

4'iOo. I U Ir I 'fZ / 4-. 00 W I 9'^0zou T'Zo 1 .Uo Lu I

71; uy I 9AnZ4-U 'i'Z ( 4-. 00 Ti1 1 T1 49Q1 07'4Zo l.y) I Til1 n II
11

1loxj 4'ZDo. ZD 1 a I
1 4.971 ^^0T-Z / 4-. O7 Nh I1 970Z (

u

49Q1 in4-Zol . lU Mnivi n I
I

55 4268.30 Ce II 90 4274.77 Zr I 85 4281.16 Ce II

70 4268.56 Tm I 16000 4274.80 Cr I 110 4281.38 Ti I

'rZ0o.04' V I
4.97c AQtz / o.uv Nd II 1 1

0

4901 49^Zo 1 .^Z Th II

'^Z0o.0 ( Nb I Ar\4-U 497C 1 1^Z ID. 1 I Cu I
4.0 49Q1^Zo 1 .00 Mo I

4'ZOO. / 0 Gd II vu c A97t^ 91'tZ lO.Z 1 Pr II A^ ^Zol .Vo Ru I

80 4268.85 U II 220 4275.21 Tb I 200 4282.03 U II

320 4269.09 Pr II 70 4275.46 Ce II 75 4282.03 Zr I

140 4269.25 Ce II 160 4275.49 W I 700 4282.04 Th II

270 4269.28 Mo I 140 4275.57 Ce II 550 4282.20 Zr I

1400 4269.38 W I 240 4275.64 La II 710 4282.21 Sm I
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Table 2. All observed lines in order of wavelength— Conlinued

Intensity

and
Character

W avelength

in A

Element
and

Spectrum

Intensity

and
Character

VT <1 V C^lC^llgl 11

in A

Element
and

Spectrum

Intensity

and
Character

in A.

Element
and

Spectrum

75 4282.22 Ru I 820 4288.71 Rh I 110 4295.62 Nb I

110 4282.34 W I 200 4288.84 U I 60 4295.74 Sm II

ou 4282.41 r e
T
1 950 4289.07 1 1

T
1 85 4295.76 Cr I

790 c 4282 42 Pr II 220 4289.36 Ca I 840 4295.76 Ti I

470 4282.44 Nd II 80 4289.41 Pr II 550 4295.93 Ru I

160 4282.45 U II 140 4289.42 Mo I 330 d 4295.97 Lu I

240 4282.57 Nd II 200 4289.44 Ce II 4296.09 Lu I

220 4282.71 Ti I 190 4.980 4d Nb I 600 4296 OS La II

45 4282.79 r.ri •^00ouu 4980 70 I D I1 200 4296.07 Ce II

470 4282 83 Sm I 10000lUUUU 4980 79 v^r I1 540 4296 08 Gd II

45 4282.91 V I 55 4289.88 Gd II 220 4296.11 V I

240 4283.01 Ca I 120 4289.88 Pr II 40 4296. 16 Mo I

200 4283 10 Ba I 2000 4980 Qd. Ce II I 90IZU 4 90A lA'+ZVD. iO Nb I

240 4283 50 Sm I 007U d900 18 no IT
11 00 490A 994'ZVO.ZZ T

1

110 4283.52 Th II 40tu u
11 d900 184.^7U. 10 ivio

I
1 1 dn 4.90A ^n4-ZVu.aU

TT
11

55 4283.56 Sc 120 4290.23 Ti II 85 4296-30 Tb I

430 4284.06 V I 55 4290.40 Pr II 40 4296.37 Ce II

65 4284.08 Mn I 840 4.900 04.'rZ 7U. 74- Ti I OU 4.90A 414-ZV0.4'l Hf I

760 RnI\ u 1 9n
1 zu 4.9Qn 0^^ IT

11 Qn 4 90A A9 Mo T
X

oo Sm0m II
1 i

ccOD 4.9Qn 00 Prr r
TT
11 1 t^nn 4 90A A 7 t-e

TT
11

710 4284.52 Nd II 120 4291.14 Ti I 1600 4296.74 Sm I

80 4284.58 Ho II 120 c 4291.17 Re I 40 4296.74 Zr II

85 h 4984 60TiO T . \J\J Mo I 140 Nb I 70 4.90A 77 Rh I

4984 06 w I
1

40 4901 90 IVIO
T
1 490 A90A 7ft'+ZVO. (

0

IT
11

70 4284.98 1 n 11
1 1 1 1 01 lU 4.901 90T£.y 1 . ZU L.X

1
1 1 '^Olou 4.9Q7 1 1^ZV (.11 u II11

160 4284.99 Ti I 40 4291.30 V I 220 4297.17 Gd II

300 4285. 13 Tb II 110 4291.35 Zr I 55 4297.31 Th I

T^O.J . O i Ce II 80 h 4.901 crO Pr II 7n 4907 "iA'fZV / .00 Nd II

Prr r
II
I 1

%^00 '+Z7 1 .OZ II11 1 7n
1 /u /1907 Aft'fzv 1 .00 V

I
1

49a'i ^0 c> m II
1 1

onoU 4.901 fS\ rie 1
1 ^7nn 4.907 71'tZV 1 . { I Ku T

1

65 4285.75 Tb II 55 4291.81 Th I 70 4297.74 Cr I

23 4285.79 Co I 330 4291.82 V I 1100 4297.76 Pr II

498^ 89 Gd I 120 4.901 Oc; Dy I
97nz / u 4907 ftn'fZV / .oU Nd II

1 nn 498t 00 Us 1
1

A A 4.901 0*^'fZV 1 .70 I
1

1 7n 4 90ft C\1'fZVo.UO V 1

O 7U 198(i 01 T:
1 1

1
1

7c;
(O A909 04 In d 1

^7n 490ft "^A'tZVo.OO 1 D
T
1

110 4286.01 w I 680 4292.13 Mo I 150 4298.36 Tm I

300 4286.12 Gd I 350 4292.18 Sm II 45 4298.43 Gd II

oo Tb II 140 4.909 4ft Nb I
on r. 490ft 47 Ho II

ov Til
1 n II

1 I
1 1 n
1 lU ,1909 ^9. 11 9nnnzuuu 49Qft AA'fZVO.OO T;

1

1

1
1

/to OA 9 04zo0.zo TU
1 n

I
1

1 1 n 4.909 lf\ 1

1

11 1 c;n
1 OU 'fZVo. 1 0 Lu I

1

AOftA 99 l\ D 1

Tb I Th II65 h 4293.13 70 4298.83
65 4286.38 Ta I no c 4293.14 Pr II 30 4298.90 Mo I

19QA 19 V I 890 .1900 91rZ 7O. Z 1 Mo I 7^
1 0 4.9qft 01'rZ 70 . 7 1 Dy I

/in ,19QA 1 Lx II
1 1

00A ,190 90'tZ7.j.Zo nu 1
1 ozu 4,900 Ql'+ZVO. V 1

fr
t,r

T
1

ovu .198/^ ^f.'l-ZoO, oO r
r
1

1 1

A

.190'^ ^9.i-ZVo.-jo P,r r
1

1

11 'fOU C A90ft Oft'1-ZVo. Vo Prr r
IT
11

23 4286.62 Ir I 360 4293.88 Mo I 200 4298.99 Ca I

350 4286.64 Sm II 560 4293.95 Os I 70 4299.09 Ce II

1 zu 1 90^. 0 14-ZoO. V 1 Tb II 65 h 4904 n4 Tb I
onvu 4900 1 4'fZVV. 1 '1- Sm I

Ann /19QA 07 I

l.a
f T
11

I 1 A
1 10 4904. 1 n W I

1
onvu 4900 1 ^'tZVV. 1

0

Ho i

19Q<; no 0r r 11 140 /1904. 1 9'l-ZV^-. IZ T'
1 1 11 9nnzuu 4.900 9*^'l-ZVV.ZO 1 1

400 4286.99 Nb I 140 4294.13 Fe I 120 4299.24 Fe I

190 4287.05 Ru I 85 h 4294.19 Nd II 430 4299.29 Gd I

1 on Mo I 55 4 904 Ta I
onvu 4900 1/1'tZVV.O't Sm II

1 C(\loU 10 0 7 11+ZO /.II Tb I 4100 190/1 Al W I
^onovu 4 90Q QA^zVV.oO Ce TT

II

Ti I 160 c 4 904 AO Pr 11 OoU A9QQ An'4-ZVV.DU Nb T
1

45 4287.81 V I 70 4294.75 Ce II 200 4299.64 Ti I

200 4287.87 u 11 290 4294.77 Sc II 85 4299.71 Nd II
reOO ,1000 Th II 320 Hf I tto 4 900 QA Th I

OA 1 0 00 1IZoo. 16 Ti I 260 A OA/I 7A Ru I oUU A 900 on'+ZVV.VU Tb I

4o C 1000 1 Pr II 550 /I OA/I 7A'>zy4. /y Zr I
QAoU /190Q Q94ZVV.VZ Re I

28 4288.47 Th I 370 d 4294.93 Dy II 200 4300.05 Ti II

60 4288.51 Er I 4295.04 Dy I 770 4300.33 Ce II

1400 4288.64 Mo 1 85 4295.04 Th II 120 4300.44 La II

200 4288.66 Ce 11 90 4295. 1

1

Pr II 35 4300.51 Cr I

28 4288.67 Th I 150 4295.34 Tb I 2900 4300.56 Ti I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
v.. llal dClCl

Wavelength
in A

Element
and

Spectrum

Intensity

and
lldl dciei

Wavelength
in A

Element
and

Spectrum

40 4300.86 Ce II
1 OA A OA"? AA Ti II

1 1 A
1 lU A 0 ^ A OA Ru I

580 4300.99 Nb I 1000 4307.91 Fe I 85 4314.35 Ti I

90 4301.09 Ho II 40 4308.12 Nb I 170 4314.38 Nd II

4100 4301.09 Ti I 28 4308.12 Th I 520 4314.40 Gd I

65 4301.15 Tb I 35 4308.50 Ti I 470 4314.52 Nd II

50 4301. 18 Pr\j I
T
1

1 AAA A QAQ Dvuy II
4,31/1 CO Ta I

70 4301 22 IN a T
1 150 d 4308.68 TV,

1 D TT
11 30 4314.58 Re I

60 4301.26 Er I 75 4308.69 Nb I 1200 4314.80 Ti I

30 4301.26 Mo I 55 4308.88 Os I 55 4314.93 Ce II

45 4301.28 Sm I 100 c 4308.90 Pr II 90 4315.03 Ho 11

120 4301.47 u TT
11 880 4309.01 om TT11 20 4315.09 /\U I

320 4301.60 xjr
TT
11 40 4309.21 Rii T

1 60 4315.09 r e I

75 4301.60 Ir I 260 4309.29 Gd I 55 4315.25 Th I

85 4301.93 Ti II 120 4309.56 Nb 1 75 d 4315.35 Sm II

2200 4302.11 W I 150 4309.57 Lu I 4315.38 Sm II

100 c
A OAO 1 C430/. 15 Pr.rr TI11

1 T A
1 10

A o c\C\ c o4309.58 TT
11 100 4315.41 (^e TT11

360 h 4302.30 V 1
1 2800 4309.63 V

I
TT
11 80 4315.51 r r

TT
11

1100 4302.53 Ca I 390 4309.74 Ce II 150 4315.73 Tb I

85 4302.65 Ce II 170 4309.80 V I 50 4315.90 La II

75 4302.71 Dy 11 40 4309.82 Zr I 520 4316.05 Gd II

310 4302.89 7,Lx T
1 200 4309.99 TU

1 tl
TT
11 80 4316.12 r r

TT
11

240 4302.95 TU
1 D

T
1 85 4310.39 Mo T

1 65 4316.27 11

160 c 4302.98 Ta I 55 4310^39 u II 50 4316^30 Y I

5400 4303.58 Nd 11 450 4310.42 Tb I 40 4316.48 Nb I

290 4303.61 Pr 11 100 4310.51 Nd II 75 4316.64 Ru I

140 4303.81 Lr
TT
11 55 4310.59 T

Ir
T
1 55 4316.80 TV/w T

1

29 4303 88 IN D
T
1 150 4310.70 l^e TT

11 70 4316.95 I D TT11

120 4304.00 Tb I 75 4310.96 Tb II 45 4317.05 Pr II

65 4304.27 Tb I 85 4310.98 Gd II 75 4317.31 Zr II

110 4304.28 Ce 11 200 4311.04 Ho I 140 4317. .33 Ce II

200 4304.40 Ke ¥
1 80 431 1.09 orr ¥ ¥

11 90 4317.82 Drr TT
11

340 4304.45 1 I 85 4311.25 M JINd
T
1 170 4317.93 Mo T

I

190 4304.68 Zr I 390 431L27 Nb 1 55 4317.99 Ce II

150 4304.72 Ce 11 4311.39 Nb 1 40 4318.01 Nb I

130 4304.90 Gd 11 85 4311.29 Tb I 120 4318.14 Hf I

40 4304.92 Mo T
1 560 4311.40 Os ¥

1 1 10 d 4318.29 XL
1 h

320 4304.94 ^m T T
11 220 4311.50 Ir

¥
1 4318.42 1 h 1

420 4305.14 Ce II 300 431L,56 Tb I 95 4318.40 Tm I

30 4305.45 Cr I 28 4311. .58 Th 1 370 4318.43 Ru I

340 4305.45 Sr II 110 4311..59 Ce 11 80 4318.58 Re I

70 4305.48 M J I f
11 40 4311.65 T"

1 1

¥
1 360 4318.64 T"

1 1 1

350 4305.71 Sr 11 65 431 1.70
M INb ¥

1 400 4318.65 Ca T
1

1500 4305^76 Pr II 28 431L80 Th I 65 4318'81 Ta I

6000 4305.92 Ti I 45 4311.92 Pr 11 2200 4318.83 Tb I

120 4305.97 Yb I 110 4312.08 Tb 11 1900 4318.94 Sm II

110 4306.04 Pr II 120 4312.45 Nb ¥
1 ] 10 4319.00 or r

T T
11

1 70 V I 4^19 'i'l Mn I 75 4319.05
'7
Zr T

1

75 4306.28 Nb I 40 4312.80 Mo I 28 4319JO Th II

1100 4306.34 Gd I 240 4312.85 Sm I 40 4319.53 Re I

60 4306.36 Er I 85 4312.87 Ti II 470 4319..53 Sm I

55 4306.37 Th 11 40 4312.97 Mo 1 35 4319.64 Cr
T
1

77ft Ce II i.in 4^19 QQ Th I 40 4319.78 T T

V II

35 4306.73 y I 35 4313.10 Ce n 550 4319'87 Ru I

120 4306.75 Nd 11 1,50 4313.13 V 1 110 4319.94 Er II

27 4306.82 r 1 370 4313.25 Tb 1 140 4320.13 Th II

160 4306.87 w I 85 4313.36 Nd 11 55 h 4320. 15 Pr II

240 4307. 18 Tb I 4313.41 Tb 1 150 4320.26 Tb I

100 4307! 18 Til
1 n I

1 4313^73 om IT
1

1

370 4320^52 i

140 4307.18 V I 180 4313.73 Sm 11 40 4320.,58 Ru 1

930 4307.60 Ru I 1800 4313.84 Gd 1 85 4320.59 Th 11

45 4307.63 Pr II 40 4313.88 Nb 1 80 4320.67 Hf 11

lift A.'XCM A,

I

4oU ( .O'f w I 1 .5 . oo U 11 0\J\J
AQOA 794-O/U. ( Z Ce II

260 4307.74 Ca 1 40 4313.89 V I 3300 4320.74 Sc II

200 4307.78 Nd II 60 4313.93 Dv I 750 4321.11 Gd 11

30 4307.87 Gd II 4200 4314.09 Sc 11 4321.20 Gd I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

Hnd
(" na rs pfpr
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Intensity

G nfl ra pt pr

Wavelength
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Spectrum

Intensity

and
1 riQriiptprv..llcllaCLd

Wavelength
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1.1/ Zr I loUU /150Q no Sm II11 OAAZUU Aoor -J

A

4ooo. (4 Prr r IT11

35 4321.30 Ru I 90 4329.36 FiiHill T1 880 4336.14 om
55 4321.49 Tb I 270 4329.41 Pr TT11 35 4336.20 1 a

180 4321.66 Ti I 55 4329.49 Th II 240 4336.23 Ce II

75 4321.97 Mo I 40 4329.56 Zr I 150 4336.28 Ce II

IT11 OO 4oZV.O /
To1 a I1 1 0 ^000. ^-Z AU

{AAA A 500 05 Tk T
1 0 (U

A 5 on c o4ozy.oo Gd T
1

Q7A A OOf, A 04,300. 4o Tk
1 D

}440 4322.51 La TT
11 30 4329.63 Mo T

1 40 d 4336.63 Gd
75 4322.53 Dy II 75 4329.73 Nb I 4336.78 Gd I

65 4322.68 Ta I 75 4329.97 Eu I 180 4336.66 Hf II

1 lf\1 l\J
AOnn Q7

1 D T
1 441) 4 O OA AO cam T

1

45 4336.74 Sm II

1^OD '+OZZ. vo riu
T
1 40U /t 0 0A AO V T

1 40 4337.05 r e

590 4323.28 Sm II 50 4330.27 Er II 300 4337.13 Ho II

29 4323.47 Nb I 160 4330.27 Hf I 170 4337.27 Ru
210 4323.55 Pr II 85 4330.31 Tb I 130 4337.28 Th I

1 D
4337.38 Th II

Aoo a 'toZO. 00 TT
11

c c
00 /I 0 OA /I O4ooU.4z Pr

TT
11

110 4324.03 Lx
T
1 310 4330.45 Ce TT

11 30 4337.29 Y
130 4324.06 Gd II 60 4330.61 Eu II 140 4337.51 Gd
240 4324.46 Sm I 340 4330.61 Gd II 29 4337.56 Nb I

70 4324.60 Ce I 250 4330.64 Ho II 780 4337.57 Cr I

lOU Le IT
11 oO 4330.66 w I 600 4337.64 Tb

2400 4325.01 c3C
T T
11 110 4330.78 Y I 90 4337.68 Eu

170 4325.05 Ru I 28 4330.84 Th I 980 4337.77 Ce jj

60 4325.08 Cr I 80 4330.97 W I 160 4337.92 Ti II

140 4325.11 Dy 11 100 4331.16 Ru I 50 4338.11 Th I

IVU A one 10
1 1

T
1 40 4331. 18 Eu I 1700 4338.41 Tb

J180 4325.44 Zr T
1 23 4331.24 Co T

1 35 4338.68 Ku
120 4325.50 Tb I 55 4331.28 Pr II 29 4338.70 Nb }

2600 d 4325.57 Gd II 110 4331.36 Er I 540 4338.70 Nd 11

4325.69 Gd I 390 4331.37 Nb I 360 4338.70 Pr II

you 'VilTi. lb r e
1
1

n A(\z4U 4 0 0 1 0 o4331.38 Gd I
A A40 4000 "7 14338.71 Mo I

1100 4325.76 i^d
T 1
11 120 4331.45 Sm I 100 4338.75 Os

600 4325.83 Tb II 150 4331.75 Ce II 90 4338.96 Sm
320 4325.86 Dv I 55 4331.92 Tb II 50 4339.00 Er II

70 4325.90 I' II 600 4332.12 Tb I 340 4339.31 Ce II

o4U 4ozo. 14 Mo 1
1 1 A
1 10 A 0 OO 104332. 13 W T

1
1 1 AA
1 100 4 0 OA AC4339.45 Cr

J85 4326.14 1 b
T
1 200 4332.25 Ke T

1 45 4339.62 Co
110 4326.25 Os I 40 4332.50 Ru I 150 4339.62 Tb
45 4326.32 Gd 11 40 4332.51 Mo 1 160 4339.65 Dv II

350 4326.33 Nb I 80 c 4332.55 Ho II 65 4339.68 Pr I

160 A 0 Oil4326.36 Ti I 310 1 0 0 O "7 14332.71 Ce II
OOA380 Aoon "70

4339.72 Cr I

100 4326.38 Dv I 75 4332.72 Lu I 40 4339.82 Mo
3000 4326.43 Ti) I 510 4332.82 V I 85 4339.87 Tb
250 4326.74 Mo I 55 4333.13 Pr II 35 4339.92 Sm I

70 4326.82 Ce II 75 4333.24 Gd I 60 4340.13 Cr I

170 4326.82 Ru I 40 4333.26 Zr 11 45 4340.34 Ru I

18 4327.06 Pi I 55 4333.69 Tb I 70 4340.56 Ce II

40 4327'09 Tb II 4600 4333^74 La II 40 4340.60 Gd I

1900 4327.12 Gd I 28 4333.93 Th II 700 4340.62 Tb I

40 4327.23 Tb II 1300 4333.97 Pr II 40 4340.73 La I

120 4327.38 Nb 1 40 ,10 0/1 AA4334.09 V I
0 z00 /I 0 1 A "7 C Mo I

55 4327.40 1 1300 4334. 15 Sm II 55 d
y1 0 A AA4340.90 Th

110 4327.43 R nI\ u I
1 90 4334.63 Pr TT1

1

4341.03 Th II

45 4327.51 Sm II 40 4334.64 Hf II 140 4340.92 Er
510 4327.93 Nd II 1.50 4334.65 Tb I 110 4341.00 Tb I

11 4334.81 Mo 1

760 4341.01 V I

55 4328.21 Pr 120

180 4328.40 Pr II 30 4334.84 Ti I 40 4341.04 Ru
}95 4328^43 i\ b

T
1 70 4334.87 1111 550 4341.13

340 4328.68 Os 1 20 4334.96 La II 450 4341.28 Gd II

55 4328.69 Th II 60 4335.03 Er I 130 4341.42 Mo

130 4328.81 Er I 40 4335.29 Gd II 680 4341.69 U II

1 90 AV?R on Dv II zo 4335.31 Tb II 29 4341.98 Lu II

240 4328.90 Ti) I 55 4335.49 Ce II 140 4342^07 Nd II

120 4328.94 Gd I 170 4335.69 Th II 550 4342.07 Ru
160 4328.98 Pr II 120 4335.73 I I 55 4342.14 Ce II
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910
A'iAn 1 Q Gd II 55 AOAQ f,(\^-Ot-O. Th [ Z'+U 4.QC:C AO Eu II

85 4342.26 Th II 140 4348.65 Nb J 110 4355.14 Ta I

35 h 4342.38 Sm II 440 h 4348.79 Y I 150 4355.17 W I

23 4342.44 Rh I 35 4348.93 Zr I 45 4355.18 Pr II

70 4342.44 Th I 110 4349.03 Nb I 110 4355.32 Th II

7n/U Ce II 55 A1AQ 07 Th T
11 4*000 . ( O u I

430 cw 4342.53 1 D T 4349.10 1 > a II
1

1

150 4355.94 V I

80 d 4342.63 Pr II 110 4349.60 Tb 150 4356.02 Nd II

4342.82 Pr II 350 4349.70 Ru I 280 4356.09 Tb I

140 4342.82 Nb I 35 h 4349.74 Hf I 250 4356.33 Hf I

OU AO An QQ V I
1 7flft1 \J\J

A 0 AC\ m
^_.e

TI
il 2yu Aoct^ no4ooo. 16 Hano IT

40 4343.04 Zr I 70 4350.21 NH TT
Jli 35 4356.75 Cp IT

70 4343.50 Nd I 40 4350.30 Nb 870 4356.81 Tb I

55 4343.56 Ce I 70 h 4350.33 Ba I 29 4356.85 Nb I

55 h 4343.85 Tb I 230 4350.34 Mo I 55 4356.99 Hf I

PrI r IT A OCfl AC\4oOU.4U Prr r
IT
11 A A AOCn OA4oo /.o4 ivio I1

100 4343.95 1 n IT
11 oou 4350.46 om II

11 45 4357.46 Tk
1 D T1

45 4344.21 Tb II 150 4350.51 Hf II 45 4357.49 Pr II

24 4344.29 Ti II 1300 4350.73 Ho 55 4357.61 Th II

1000 4344.30 Gd II 55 h 4350.74 Tb I 120 4357.73 Y I

620 cw AO A A on Prr r
II
11 9/1 A 0 cn oo4350. oz om O A24 AO CI AA4o57.90 om I

1

85 4344.31 To
1 a

I
1

1 /in L
n 4350.82 Til

1 n TVi C\
\ nu 55 4357.91 ce TT

11

130 4344.33 Th 11 55 4351.00 Tm II 45 4357.98 Os I

70 4344.48 Tm I 380 4351.05 Cr 40 4357.98 Re II

1900 4344.51 Cr 1 40 h 4351.15 Hf I 65 4358.14 Os I

I lu A 0 A A O
1 n 1 n yj VO A oc 1 1 O4351. 18 Tm

1 m II
11

OCA850 AO CO 174358. 1 t IN a IT
11

60 4344.65 Y I
1 OoU 4351.29 II

1

1

55 4358.32 Til
I n T1

30 4344.66 Mo I 18 4351.30 Ir 4000 4358.35 Hg I

95 4345.32 Nb I 100 4351.53 Os I 200 4358.44 Dy 11

45 4345.83 W I 30 4351.55 Mo I 110 4358.64 Sc I

/U AO AC O C r a
11

A oci cn4ool.o/ IN D 0 OAooU 40O0.0V R oi\e T
1

560 4345.86 om TTU DO 4351.60 1 0 TT11 85 4358.70 I\Irl TT11

150 4345.96 Ce II 50 4351.63 Er 800 4358.73 Y II

70 4346.11 Ti I 55 4351.72 Tb II 65 4358.74 Zr I

40 4346.12 Nb I 2300 4,351.77 Cr I 100 4359.07 Ce II

oU d AO i^:. 0 7
4.540..1 / Uy T I

11
1 1 riA AOC\ OA4oo 1 .o4 D-r r 11

c r
DO /I 0 C A AO4o,oy.Uo oC T

1

70 4346.43 TI
11 OOU 4352.10 II11 140 43,59.09 Pr

1 r
TT
1

1

70 4346.43 Th I 60 4352.33 Y 55 43,59.15 Gd II

2200 4346.46 Gd 1 18 4352.56 Ir I 70 43,59.25 Nd II

110 4346.48 Ru I 80 4352.,57 Hf 1 85 4359.37 Th I

70 i 0 tl. 1 o4.346.48 1 m 1
o c00 /loco o4352.68 1 n IT

11
OAoU AOcci /in Mo I

1

90 4346.49 Sm TI
11 60 43,52.70 V

I 570 43,59.63 Lr I
1

55 4346.49 Tb I 560 4,3.52.71 Ce II 30 4359.64 Gd II

65 4346.52 Zr I 40 43,52.74 Fe 290 43.59.74 Zr II

910 4346.62 Gd I 1000 4.352.87 V I 410 c 43,59.79 Pr II

70 4346.83 Cr t
1

A on430 d 4353.20 TU
1 D II

11 65 c 4359.85 In b I
1

100 cw 4346.84
IIHo T T

11 60 4353.27 INb

j

2700 4359.93 1 m T
1

45 4346.87 Pr II 75 43,53^31 Mo 280 4360.16 Tb I

100 4347.00 W I 70 4353.,34 Hf I 100 4360.18 Ce II

25 4347.19 Th II 170 4,3,53.37 Ce II 28 4360.41 Ce II

150 4347. 19
1

1

I'
TI
11

ocOD ,i 0 c o An4353.40 TU
1 n II

II
A A40 A 0£.n A A

4.i60.44 Le II
II

35 4347.22
'7

Zr
T

1 75 4353.79 Gd 95 4360.49 1 1 1

25 4347^24 Th II 30 43,54^06 Gd II 560 4,360.72 Sm II

220 4347.31 Gd 11 35 4354.06 Ti 310 4360.81 Zr I

40 4347.31 Nb I 710 4,3,54.13 Ru I 45 4360.83 Ta I

470 c 4347.49 Pr II 29 4354. 19
7A70 ;1 oz A 074060.87 Nd 11

45 4347.50 TV/W 1 550 43,54.40 1La T T
11 160 4360.92 Crd 11

28 4347.60 i_-e
11
11 uo u

II 43,54.46 220 4361.07 o III II1

1

40 4347.70 Ce II 55 4354.48 Th 870 4361.21 Ru I

160 4347.71 Dy I 140 4354.55 U 45 4361.24 Pr II

1 1 AA
1 100 A O A "7 OA4347.80 Sm II 180 A oc A /; 14354.61 Sc 11

o co5 4iol.il Th II

/IU7 fiQ Zr I 60 4'?'i4 80TOO r . Ow La 60 Dy II

55 4348.11 W 1 140 4354.80 Ru 35 4361.36 Ce II

190 4348.34 Er 1 450 4354.91 Pr II 50 h 4361.40 Nd 11

28 4348.53 Sc I 130 4354.98 V 27 4361.57 Eu 11
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35 4361.65 Nb I 24 4369.62 Nb I 50 4375.17 Ce II

130 4361.66 Ce II 95 4369.68 Ti I 29 4375.25 Nb I

45 4361.79 Pr II 14 4369.77 Fe I 100 4375.30 V I
1 AA100 /I 0£ 1 O 14361.81 W I 300 A 0£.f\ in4369.77 Gd II 120 4375.31 Dy II

/10£O AO Mo T
X

0 1 AZIU A o£.f\ no4369.92 5m TT
11 IV 4375.33 Lr T

1

810 4362.04 Sm II 190 4370.18 Gd I 150 h 4375.61 Y I

430 4362.05 u I 60 4370.36 Nb I 110 bl 4375.84 La LaO
190 4362.26 u II 35 4370.42 Ru I 530 4375.92 Ce II
c cDO W A Oi^O A A Tb I 45 4370.48 Sm II 60 4375.93 Fe I

w 4c>6z. /

1

Mo T
1 110 4370.66 Os I 85 4376.07 Gd I

440 4362.91 Sm I 90 4370.79 Pr II 28 4376.31 Ta I

70 4362.93 U II 130 4370.95 Zr II 55 4376^43 Tb II

100 4362.99 Pr II 180 4370.97 Hf II 50 4376.45 Nd II
TA A 0^,0 1 O4o6o. 16 Cr I 23 4371.13 Co I 80 4376.58 Ho II

1 AA 4060. z4 r^r
TT
11 65 4371.20 Ru I 45 4376.90 Os I

35 4363.39 Ce II 530 4371.28 Cr I 60 4377.40 Nd II

220 4363.45 Sm II 70 4371.43 Ho II 140 4377.96 Nb I

22 4363.47 Ce II 320 4371.62 Pr II 28 4377.98 Ta I
C A50 4363.52 V I 95 4371.76 u I 110 4378.10 La II
AC95 4363.66 1 m IT

11 1 10 bl 4371.97 La LaO 55 4378.18 Th I

140 4363.93 Ho II 220 4372 02™^J 1 ^ • \J

^

Tb I 880 4378.24 Sm II

24 4364.05 Sm II 60 4372.14 Nd II 60 4378^35 Er 11

120 4364.14 Nd II 45 h 4372.20 Eu II 200 4378.48 w I
1 AA100 4364.20 Dy II 2400 4372.21 Ru I 190 4378.56 Gd I
C A50 A 0 A no4364.22 V I 60 4372.28 Nd II 100 4378.82 Ta I

85 4364.47 Mo I 60 4372.38 Ti I 170 4379.14 Ho II

910 4364.66 Ce II 100 4372.40 Ce II 12000 4379.24 V I

110 4364.67 La II 150 4372.52 W I 80 4379.33 Y I

150 4364.78 W I 160 4372.57 U II 40 4379.34 Pr II

45 4364.84 Ta 1 60 h 4372.73 Nd II 65 4379.52 Nb I

28 4364.92 So I 70 4372.76 u I 60 bl 4379.72 La LaO
70 4365.37 Hf I 45 4373.04 Rh I 240 4379.78 Zr II

210 4365.67 Os I 35 4373.07 Zr I 90 4379.83 Ho II

85 4365.93 Th 1 140 d 4373.23 V I 95 4379.92 Rh I

45 4365.95 Sm 1 50 4373.24 Ce II 110 4380.06 Ce II

100 d 4365.95 W I 70 4373.25 Cr I 150 4380.29 Mo I

4366.07 W I 35 4373.32 Mo I 110 4380.30 Pr II

45 4366.00 Tb II 70 4373.33 Ho I 530 4380.42 Sm I

120 4366.03 Y I 110 4373.41 U II 100 4380.55 V I

240 4366.38 Nd II 440 4373.46 Sm II 35 4380.59 Mo I

350 4366.45 Zr I 23 h 4373.63 Co I 140 4380.64 Gd II

75 4366.54 Mo I 80 4373.81 Pr II 60 4380.65 Er I

160 4366.72 Dv I 3,50 4373.82 Ce II 50 4.381.11 Cr I

100 4367.00 Ce II 970 4373.83 Gd I 40 4381.13 Nb I

220 4367.30 Tb II 75 4373.83 V I 35 4381.27 Ru I

70 4367.56 Ce II 85 4373.90 Th II 85 4381.29 Tb I

190 4367^58 I\ c I 00 4374.12 Th I 70 438 L 40 Th II

55 4367.89 Tm 11 110 4374.16 Cr I 1900 4381.64 Mo I

1 10 4367.90 Hf II 28 4374.21 Ta I 45 4381.70 Mn I

40 4367.97 Nb 11 320 4374.24 Dy II 110 4381.78 Ce II

500 4368.03 Sm II 120 4374.41 Pr II 1300 4381.86 Th II

150 4368.04 VV I
1 00 4374.43 Th1 U I 23 4381.88 Ta I

85 4368.23 \^ c u 2000 4374.46 Sc II 95 4382.06 Gd II

1200 4368.33 Pr II 320 4374.76 Dy II 910 4382.17 Ce II

210 4368.43 Nb I 40 4374.78 Nb I 160 4382.17 Er I

50 4368 60 VV I
1 1 'in 4374.78 1 11

II
i 1 4382.39 Pr II

340 4368 64 1 > (1 1

1

i9nn 4374.80 Rh I 75 4382.41 Mo I

4aoo.y4 Ti I 40 4374.89 Mo I 330 4382.45 Tb I

230 4369.04 Mo I 470 d 4374.93 Nd II 24 4382.49 Nb I

160 4369.15 Gd I 4375.04 Nd II 120 4382.74 Nd II

II
12000 4374.94 Y II

55 4382.77 II70 4369.24 Ce c Pr

85 4369^32 Th 11 45 4374.95 Mn I 35 4382.84 Nb I

55 4369.35 Ta I 320 4374.98 Sm II 140 4383.12 Gd II

110 4369.39 Er II 75 4375.01 Mo I 75 4383.17 Eu II

55 4369.47 Eu II 45 4375.14 Ta I 55 4383.27 U I
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100 4383.36 Ku T
1 70 4391.10 iNd

TT
11 150 4397.29 Mo T

1

ZoO
TLa TT

il 1 inn d.^Ql 11^oy 1.11 TU
1 11

XT
11 9on 4.-307 OA om I

1

1700 4383.55 Fe I 140 4391.34 Re 75 4397.42 Er I

45 4384,06 Tb n 65 4391.44 Gd II 180 4397.51 Gd II

110 c 4384.09 Pr II 45 4391.50 Pr II 170 4397.80 Ru I

290 4384.29 Sm II 75 4391.54 Mo 85 4397.91 TI.
1 n IT11

ou Dy II 4oVl.o / Co 1 snn Y
TT
11

28 4384.66 Th I 1700 4391.66 Ce II 50 4398.03 Nd 11

300 4384.70 Er II 70 4391.75 Cr 55 4398.27 Pr II

7000 4384.72 V I 18 4391.83 Ft I 110 4398.45 Ta I

130 4384.81 Sc II 280 4392.06 Gd I 200 4398.79 Ce II

loU C Ho II on V
}

oU A 1QQ f\Q Th II

80 4384.85 Pr II 75 4392.12 Mniviy 510 4399.20 Ce- II

180 4384.85 w I 40 4392.12 Nd II 180 4399.32 Pr II

65 4384.86 Nb I 70 cw 4392.45 Re I 160 4399.47 Ir I

530 4384.98 Cr I 18 4392.59 Ir I 40 4399.58 Nd
1 f\(\lUU La II z 1 'foVZ.OU Sm II /IQOO rn Ru I

40 d 4385.30 Pr II
1

1

160 4392.69 NK 55 4399.72 1 m I
1

4385.48 Pr I 45 4392.96 Tb I 60 4399.77 Ti II

870 4385.39 Ru I 55 4392.97 Th I 90 4399.88 Sm II

30 4385.48 Y I 45 4393.09 V I 90 4400.02 Pr II
A QQC^4ooo.0o Ru I Ce II

Qn A A nn 1 0 Gd II

710 4385.66 IVrl 1111 210 4393.35 om 90 4400.24 7rL.I T
1

130 4385.68 Tb I 330 4393.60 u I 80 4400.25 Pr II

26 4385.89 Mo I 60 h 4393.69 Yb I 35 4400.35 Nb I

150 4386.07 Ta I 28 4393.76 Th I 1100 4400.37 Sc II

loU Tb II A 1^ A 'id'i QA V
1

AAf\(\ ^A Ce II

45 4386.20 yjQ 1 170 4393.92 t; 150 4400.55 Hano TT
1

1

120 4386.22 Sm I 30 4394.01 Y I 55 4400.58 Os I

100 4386.27 Ru I 55 4394.03 Tb I 1400 4400.58 V I

70 4386.35 Ce II 80 4394.07 W I 85 4400.76 Gd I

oUU A QQA A n Er I
A A A "iQA 1 Q Nd II OU A Ann Q'i Nb I

1400 4386.43 1 m I
1 50 4394.32 ivi 0 540 4400.83 1 1 u II

1

1

170 4386.70 Ce H 360 cw 4394.38 Re J 70 4400.87 Ce II

700 4386.84 Ce II 200 4394.42 Tm I 410 4401.17 Sm I

30 4387.17 Gd I 50 4394.47 Mo I 120 4401.24 Ho II

OU Cr 1 00 Zr
{

A ^ 'f^-U 1 .3'+ Tb II

180 4387.67 IT
11 30 4394.67 Y 110 4401.55 IN 1

T
1

65 4387.74 Nb I 27 4394.72 Gd II 55 4401.58 Th I

100 4387.74 Y I 85 4394.78 Ce II 1400 4401.86 Gd I

90 4387.88 Eu I 520 4394.86 Os I 35 4402.05 Nb I

OTA ,1000 A 1 Ce H Q C A QC\A on
'l-.5y1-.oy Th

II

7n A/U a /I /I no Qn U II

30 4388.08 t;
1 1

1
1 45 4394.92 1 D 4402.44 u TT

11

300 4388.23 Tb I 130 4394.94 Zr J 35 4402.49 Mo I

130 4388.36 Nb I 35 4394.96 Ru I 180 4402.50 Ta 1

60 4388.38 Er II 140 4394.98 Dy II 100 4402.,54 Ba I

70 c 4388.69 Ho H TA U70 h
4 on A no4394.98 Ho I

OAoO 4402,60 Re I

27 4388.99 Ku T
1 180 4394.98 Drr 50 4402.65 La 1

21 4388.99 S m II 330 4395.04 Ti {[ 160 4402.74 Os I

45 h 4389.60 Sc I 100 4395.21 Zr I 75 4402.90 Mo I

75 4389.77 Dv I 3600 4395.23 V I 55 4402.93 Th I

55 h 4389.81 Tb I 40 4395.50 Nd II 65 4402.95 Zr I

55 4389.84 w T

1 180 4395.80 Drr
{}

810 d 4403.06 c3m TT
11

60 4389.87 La I 40 4395.89 Nd 4403.13 Sm I

180 4389.88 Gd I 120 4395.96 Tm J 520 4403.14 Gd I

4800 4389.97 V I 270 4396.08 Pr II 100 4403.17 Er II

180 4390.00 Gd I 70 A 0A^ A 04396.48 Th II
A A no 1 04403. 18 Tb I

170 4390.28 Ce II 140 4396.50 Tm 180 4403.27 Ho I

1700 4390.44 Ru I 180 4396 56 Tb 65 4403.29 Pr II

250 4390 66 Nd II 70 4396.58 Ce 55 4403.30 Ce II

1600 4390.86 Sm II 140 4396.66 Mo 65 4403.34 Zr II

260 4390.91 Tb I 60 4396.80 Re 410 4403.36 Sm II

150 4390.95 Gd II 28 4396.86 Pr 60 4403.50 Cr I

85 4391.03 Ru I 65 4397.04 Nb 170 4403.60 Pr II

90 4391.08 Os I 160 4397.26 Os 75 4403.67 V I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Gharacte r

Wavelength
in A

Element
and

Spectrum

65 4403.78 ir
T
1 80 h 4412.15 Pr II 120 4419.94 V I

100 W T
1 94. 44.19 Ifi Nb I ou u 44.90 1

1

Nd I

i;qoo 4404.21 Os I 130 4412.19 W I 140 4420.19 Tb I
1

240 4404.28 Ti I 35 4412.25 Cr I 60 4420.45 Nb I

30 4404.55 Mo I 140 4412.27 Nd II 90 4420.46 W I

850 4404.75 Fe I 85 4412.56 Th I 240 4420.46 Zr I

35 Ru I 91 n Th II 4.490 474'4'ZU. 4" / Os I

4404.90 t;1

1

I
1 110 4412.77 ivio

T
I 40 4420.52 IN u II

11

100 4405.12 Pr II 190 4413.04 Zr I 1500 4420.53 Sm II

21 h 4405.27 Eu II 110 4413.19 Ce II 200 4420.56 Ho II

75 4405.40 Tb II 27 4413.44 Gd I 95 4420.64 Nb I

70 4405.47 Ce II 00 Tb I
9QZo ^'l-ZU.OO Sc II

35 4405.67 O III
TT
i 1 75 4413.74 Lr T

1 65 4420.84 Ku T
i

30 4405.68 Ti I 410 4413.77 Pr II 65 h 4420.96 Lu I

430 4405.83 Pr II 70 4413.80 Ce II 960 4421.14 Sm II

90 h 4406.15 V I 50 4413.87 Cr I 160 c 4421.22 Pr II

110 cw 4406.40 Re I OO 4414 14 Zr I
1 /in /l/tOl OA Gd II

4406^55 NKIN D I
1 860 4414.16 T

1 18 4421.34 Co T
1

2300 4406.64 V I 60 4414.35 Er I 160 4421.46 Ru I

260 4406.67 Gd II 80 4414.39 Pr II 50 4421.54 Th II

65 4406.68 Pr II 70 4414.44 Nd II 640 4421.57 V I

55 Tb I
c cOD AA'l A AQ

4'i-i4.'i-y Th I
1 OA A AO^ 7A44z 1 . /o Ti I

OO 4406.87 ivio
T
1 65 4414.54 Z.r

TT
11 50 4422.05 1 h T

1

55 4407.07 Eu II 700 4414.73 Gd I 35 4422.06 Mo I

120 4407.08 Nd II 350 4414.88 Mn I 35 4422.23 Hf I

170 4407.28 Ce II 29 4414.88 Nb I 1400 4422.41 Gd I

60 Sm II ^o 'i-4-lo.UO V I 1 lU 44Zz . 0

1

Er II

4407.64 V 1 45 4415.08 W T
1 890 4422.59 V

I
I T
11

3600 4408.20 V I 480 4415.12 Fe I 120 4422.82 Ti I

260 4408.25 Gd II 140 4415.24 u II 350 4423.10 Tb I

200 4408.28 W I 880 4415.56 Sc II 160 bl 4423.17 La LaO
4600 V I 44- 1 0 . / 4 Ta I yu AA O'i 0 1 V I

J.)
L
b 4408.81 U fMl HI U 180 4415.82 Ke 1 75 4423.38 5m 1

1700 4408.82 Pr 11 85 4416.24 Th II 50 4423.44 Ce I

65 4408.85 Ce II 200 4416.27 Tb II 210 4423.62 Mo I

85 4408.88 Th I 24 4416.41 Nb I 200 4423.68 Ce II

35 .iinQ on Ce 11 /I /I 1 A Al V I ou AAO'i 77't'iZO. I t W I

0 on 4409.25 Od T
1 60 4416.54 I 1

f
1 29 4423.87 Nb T

1

520 4409.33 S m II 28 4416.84 Th I 160 4423.90 La I

810 4409.34 Er I 140 4416.89 Nd II 30 4423.91 V I

540 4409.38 Dy II 310 4416.90 Ce II 45 4424.10 Gd II

35 Mo I zzU A AM OQ Ti I zz AAOA 1

A

Pr II

95 d 4409.52 Tl
1 b

r 1

II 120 4417.35 IffHI T T
60 4424.28 Cr

r
1

75 4409.95 Mo I 23 4417.40 Co I 2900 4424.34 Sm II

1600 4410.03 Ru I 380 44 17..58 Sm II 24 4424.39 Ti I

330 4410.21 Nb I 60 4417.72 Ti II 45 4424..56 V I

24 Cr 1 loU 1 /i 1 "7 A 1441 /.y 1 Hf I
OOAozU AAOA C 744Z4..0 / Er I

28 4410.49 Th II 220 bl 4418.24 La LaO 160 4424.58 Pr II

350 4410.64 Ce II 35 4418.25 Hf I 40 4424.78 Ru I

350 4410.76 Ce II 45 4418.44 W I 35 4424.96 Ta I

510 4411.06 Nd II 28 4418.66 Th II 120 4425.01 Gd I

60 4 111 An441 1 .uy Cr I
1 OAloU A A 1 O "TA441o. HI Er I

QAA A AOZ A A Ca I

40 44 11.13 Os I 980 4418.78 Ce II 90 4425.71 V I

441 1. 14 Th T
1 340 4419.03 GH II 30 4425.83 Ti I

4411. 16 TH(1 I
1 160 4419.04 Pr II 45 4425.91 W I

50 4411.21 La II 80 4419.16 La II 35 4425.99 Sm II

95 441 1.52 Nb I
7A A A 1 C\ OA44iy.oU Ce II

A AA40U AAOA AA V I

2500 4411.57 Mo I 470 4419.33 Sm I 120 4426.06 Ti I

4411.70 Mo I 190 4419.44 Nb I 55 4426.15 Gd II

290 4411.58 Sm I 45 4419.55 Ta I 55 4426.20 Ho II

120 4411.83 Sm 11 570 4419.61 Er II 110 4426.27 Ir I

55 4411.88 Mn I 190 4419.65 Pr II
1 in170 4426.67 Mo I

55 4411.93 Tb I 18 4419.66 Eu II 95 4426.68 Nb I

130 4412.02 Ce II 55 4419.78 Mn I 70 4426.68 U II

140 4412.14 V I 60 4419.83 Nb I 370 4426.77 Er I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Vv VP iPTlPt h

in A

Element
and

Spectrum

Intensity

and
Character

avclcnclh
in A

Element
and

Spectrum

Intensity

and
Character

VV vf*l f n f^t h

in A

Element
and

Spectrum

35 4426.83 Nd II 24 4433.58 Ti I 140 4440.87 Th II

60 4426.87 Dy I 45 4433.64 Gd II
1 OA130 4 A Af\ OO4440. OO Ce II

70 4426.94 u 1 dU 4433.73 Ce IT
11 55 4441.03 To

1 a T
1

310 4427.07 Ce II 1600 4433.88 Sm II 45 4441.27 Tb II

890 4427.10 Ti I 70 4433.89 u II 50 4441.27 Ti I

120 4427.24 Zr I 170 4434.00 Ti I 75 h 4441.45 Tb I

60 4427.31 Fe I 1800 4434.32 Sm II 75
A A A 1 /TO
4441.68 Ta I

120 4427.31 V I 95 4434.47 Tb TT
11 830 4441.68 V T

1

45 4497 ^4 Tb I 110 44 '^4 S"? u 11 60 4441.81 Nb I

260 4427 55 La n 90 44^4 60 V I 530 4441.81 Sm I

180 4427.58 Sm II 120 4434.81 Eu II 75 4441.81 w I

45 4427.61 Gd II 22 4434.91 Pr II 200 4442.20 Mo I

110 4427.65 U II 990 4434.95 Mo I 440 4442.28 Sm I

55 4427.66 Th 11 650 44H4 Q6 Ca I ^0ou 4449 ^44* . Ot* Fe I

75 4427.81 Sm II 70 4434.96 Ho I 100 4442.47 Sm0 III II

480 4427.92 Ce II 75 4435.01 Tb I 80 4442.55 Pt I

100 hi 4428.10 La LaO 75 4435.55 Tb II 80 4442.74 Tm I

310 4428.44 Ce II 14000 cw 4435.56 Eu II 50 bl 4443.00 La LaO
oou d49ft 46 Rti I

1 180 v^a T
1 1 40itu 4443 004'4'4'0 . uu TI

11

449R =^0
v_. I I ^0 1 al->a

IT11 OO II
AAAO 07 Hf T

1

310 4428.52 V I 22 4436.05 Th II 110 4443.07 Mo I

55 4429.11 Zr I 240 d 4436.10 Gd I 50 4443.09 Th II

1200 c 4429. 13 Pr II 44^ft 99 Gd II 90^u 444^ 90 Fe I

4429.25 Pr II 240 4436.12 Tb I 50ou 4443.27 Sm I

4429.27 Ce II 430 4436. 14 V I 90 4443.34 V I

95 4429.44 Nb I 28 4436.29 Th II 100 4443.66 Y I

470 4429.66 Sm I 290 4436.32 Os I 150 4443.75 Ce II

230 V I 210 r rOU. OO Mn I 9^0^ou 444"^ 80r't'l-O . OU Ti II

ou 449Q 81 n u TI
1

1

40 r'+OU . OO 1 11
II
1

1

OO c 4444 0'^
r r TT". \jO Pr TI1

1

4429.90 I a IT 70 4436.59 Ti1 1 I1 640 4444.21 VV T1

70 4430.00 Ce II 110 4436.89 Mo I 710 4444.26 Sm II

21 4430.02 Ti I 160 4436.90 w I 24 4444.27 Ti I

4S d 4/1 5(1 13 Tb II 50 AAXl OQ Os I o<> 4444 90 Nd II

uu I, 4/1 '^n 91r r.jli . L 1 YK1 u T
1

9'<0 c AAXl 99 11 u I
i 98 4444 XX £jl I1

OD t; T
1 1 9 AAXl 97 /\u I

1 480rOU 4444 '^0
T r r r. 07 Cc IT11

65 4430.41 Ta I 80 4437.34 Y I 85 4444.51 Ru I

190 c 4430.48 Lu I 55 4437.40 Tm II 150 4444.58 Dy I

50 44'^0 40 Cr I 110 44^7 f\] Ce II 130 4444 ftXr FT'T- . \JO Ho I

ou /i/iQA VV 1 1 10 A/I'll fst\r^O I . UU FrL r I1 4^0 AAAA If) IT1

1

1 1 nn1 lUU 'r't.jW . O.J
1
1 A40 44^7 84r ro 1 . o'r VV I

1 ^0.JU AAAA QQ
'f'r'-T'-T.yO C A I

1

95 4430.66 Tb I 24 4437.90 Nb I 60 4444.99 Nd I

60 4430.99 Dv II 100 bl 4438.01 La LaO 28 4445.03 Th I

35 44^1 OQ Ta I 200 44'^8 04 Hf I 70 4445.07 Ho 11

DU 44'^! 98 t; I
1

un 44'<R 04 c.or r
1 90 4445. 14 w I

1

A"J 1 1
on 'v'tOO,\}0 z.r

I
1 710

i lU 444^ 1 om I
1

160 4131.49 Zr I 90 4438.15 Pr II 14 4445.55 Pt I

16 4431.62 Co I 30 4438.23 Ti I 40 4445.69 Os I

85 'Vto 1 . / 0 Gd I 160 AAXR 97 Gd II 181 o AAAQ 79 Co I

11 /l/l'^l ^(\'t'fO i . OO r r
TI
1 1

A ^ AAXfK 98 W T
1 O.)

AAAr. QA
t't'rO. 0 r om TI

11

XX'W ftQ oa I
1

"X^ 44'^a 7Q I i<1-.U
I
1 fiOuu 444^1 9,'^r'+to . 0>J IN D I

i

50 4432.18 Cr I 65 4438.96 Mo 1 65 4445.85 Pr II

50 4432.23 Er I 95 4438.97 Tb II 28 4445.90 Th I

28 AA'^0 OQ Th I 85 443Q 00 Nd II OO 444/i 1 ^'r'j'lO . 1

0

Ce II

1 10 /1 4 0 0 0 Q r>
rr

I T
11

1 yl A140 4430 19 1 n
11
11 7"^

t o 444^1 1 7 In b
T
1

60 1 I

11
/I /I A 44^0 10 V u

I b I
1 oou 444fi ^O'l^-'tU .07 IN a

TT
11

100 4432.41 Os I 85 4439.24 Ce II 85 4446.43 Mo I

30 4432.60 Ti I 110 4439.38 Tb I 75 4446.49 Gd II

55 A/1 QO 70 Ce II 100 A.A*^0 AA Os I lOU AAAA f\'X Y I

110 Tb I 460 'V'Voy. lO Ru I Sm II

70 /1 ,1 "J 0 O 0 Ce II 130 Ti I on AAAf^ 00 Pr 11

250 4432.96 Th II 19 4440.43 Nb I 290 4447.18 Nb I

160 bl 4432.98 La LaO 60 4440.44 Re 1 80 4447.23 Ho II

40 4432.98 Ta I 75 4440.46 Zr II 21 4447.23 Mo I

120 4433.08 Sm I 40 4440.57 Th II 230 4447.35 Os I

23 4433.32 Rh I 40 4440.74 U I 50 4447.58 Tm I
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Table 2. All observed lines in order of wavelength— ConXinneA

Intensity

and
Character

W avelenglh

in A

Element
and

Spectrum

Intensity

and
Character

in A

Element
and

Spectrum

Intensity

and
Character

vv n vpIph art

h

in A

Element
and

Spectrum

28 4447.67 Ce I 85 4455.66 Ce II 21 4462.09 Ti I

50 4447.72 Fe 100 4455.80 La II 35 4462.29 Os I

4447.83 1 n
TT
11

1 1 A
1 lU 4455.82 Mn 610 4462.36 V

240 4448.04 Tb 180 4455.89 Ca 170 4462.42 Nd II

4448 62 Er II 35 4456.10 W J 18 4462.46 Ni

28 4448.95 Zr I 90 4456.11 Sm II no 4462.83 Gd I

90 4449.00 W I 55 4456.30 Zr 150 4462.97 U II

97 4449.02 Gd 300 4.4. "ifi 4.0 Nd TT
II 740 4462.99 Nd TT

11

840 4449. 15 Ti 40 Hp^OU. ou V 55 4463 25 Gd II

770 4449.34 Ce 11 10 4.4'ifi 61 Ca 70 4463 38 Ti

440 4449.34 Ru I 140 4456.80 Nb I 65 4463.40 Ho II

27 4449.41 Gd I 55 4457.04 Mn I 420 4463.41 Ce II

65 4449.57 V 140 ^-^-O t .04* Hf 7'i T-tUO. ou W
J100 4449.64 Ce II 480 440 1 . ou MnIVIU ^0OU 4.4A3 CO

't'tuo.oo
740 4449.70 Dv II 140 4457.42 Nh y 70 44.6 ? '^iT-I-UO. Ot* Ti1

1

J

340 4449.74 Mo I 1100 4457.43 Ti I 29 4463.90 Sm I

730 4449.83 Pr II 110 4457.43 Zr I 85 4464.15 Nb I

15 4450. 18 Ir 410 4457.48 V
!

oo 4.464 17 Ce II

flfl rOv L AAC.O 0 1JW. ^ 1 PrI r
II
1 i 910 '*4'0 1 . OO ivin 4.0 AAfxA 974404.Z / V

on 4.4. "iO 9fi 7r 1 90 4.d'^7 76 VV 900 4404.OO ivin

45 4450.34 w I 40 4457.78 Ce II 140 4464.69 Ce II

30 4450.49 Ti II 85 4458.00 Th I 300 4464.74 Gd I

1 o Ta 45 AA^a 00 W
}

4.04fU 4.464 7"^ V
4450.73 Ce IT

1

X

60 4,4,sfi 1 9 6=1uo 4.4.64. 77 IVIO

190 T r U . O 1 Lu 970 4.4'ifi 96too. ^u Mn 7=^ hi O 11 44.64 97 Fll TT11

550 4450.90 Ti I 35 4458.28 w I 100 4465.07 Nd II

65 4450.90 V I 90 h 4458.30 Pr II 70 4465.13 U II

44^1 =^7 Nd II 22 d dd.'ift ^9 Gd 90zu 446=1 97fUO. Z I Y
o\j\j 44'ilr t.) i . .J 7 M nivi n ttOO. 4" 1 990zzu 446'i '^4* tUO. Ot Th1 n TI

Xi

oo TKJ D J 1 000 4400. O^ .om IT
1

1

^0ou 4.46=1 '^6TtUO . ou Crv_. r

19 h 4151.87 Ta I 110 4458.54 Cr I 40 4465.44 Ce II

140 4451.90 Pr II 30 4458.65 Mo I 40 4465.50 V I

Nd II 85 4.4'^Q 04r'f07. U r Ni
{

1901 zu 446^ 60r rUO . UU Nd II

fi 1

0

VV
!

ou AA^Q 19 r e 900Z 7U 4.46=^ fllr rUO . O 1 t;

1 00 La 1 f\r\lUU AA,^Q 94. ITi-
iLir

IT
11 94.Z T 446=1 09T rUO . 7Z IN D }

55 4452.55 Ce II 250 4459.29 Sm I 35 4465.94 Os I

30 4452.56 Mo I 45 h 4459.38 Tb II 100 4465.97 Pr II

Th
{

80 d t I-07. OO Os
}

14.0i rU 4.466 ^d''uu .04 w
zo VV ^0ou 44. "^Q 74. v^r

!
*o 4466 40rUU . r\J

TT
XX

Vo 4.4. CLA 7iL
''to 7 . / O 1 a 94.zt 4466 494'^UU . rZ IN D

1300 4452.73 Sm 11 1000 4459.76 V I 60 4466.55 Fe I

85 d 4452.82 Tb 80 4459.99 Tm I 300 4466.55 Gd II

Sm
{

1100 4460 04 Ru
{

4466 60 Cd
1O.J n I

!
ou dilAO 90^^ou. zu NLIN D 140i4U AAfsft lA w

11 An
1 ou ,1,1 ^ 'i c\r\

ivi n '
0 1 AA A.IAA 9 1 i^e IT11 60uu AAf\f\ ftQ44UU ,Ov

55 4453.16 Ce II 2000 4460.29 V I 110 4466.91 Zr I

840 4453.32 Ti 28 4460.34 Zr I 520 4467.08 Gd I

9on Ti I 55 440U. ijo Mn I I o 4467 0%tu 1 . zo Gd II

oU c rve OO AAf\C[ /19 IN D
1

99zz 4467 96''U 1 . zu R..IiU
!

L>(1
T I
11

1 1A14U 440U.47 W 70
/ u 4.467 9fi'4U i . ZO Hnno

120 4454.03 Tm I 65 4460.62 Mo I 2200 4467.34 Sm II

65 4454.36 Pr II 75 4460.99 V I 280 4467.54 Ce II

9^ZD Th 11 85 d 'f'tO L .UO Th II ^0ou 4.467 =1444U (.04 Re
JoU /1 ,1 c 1 AO Ke 440 1 . Z4 1 n 1 1

0

1 lU 44.67 60H-U i .U7 1 D

4404. O.J Sm 11 150 AAfx^ AQ Mn oo 4467 R=i4U t .OO \I JINd IT
11

140 4454.68 Pr 11
450 AAf^i ^A440 1.14 Le IT

11
80 4467.92 Re I

1400 4454.78 Ca 140 4461.18 Hf I 50 4467.98 Tm I

QC Ce II 90 A Afx'X 99 Zr II 1 9(1IZU 44UO. U

1

V
130 Mn 45 A A^'K 07440 1. Z / Tb zou 440o. 14 Dy II

0 1
1 1 4400.00 Mo 65 h AAf^.\ 904401.Zy Pr II 9RZo AAf\U. 99440o. ZZ Zr

160 4455.32 Mn 30 4461.36 Gd 190 4468.28 Mo
950 4455.33 Ti 40 4461.53 Th 240 4468.50 Ti II

55 4455.43 Zr 30 4461.65 Fe 960 4468.66 Pr II

35 4455.46 W 40 4461.70 Th II 40 4468.76 V
110 4455.60 Dv II 510 4162.02 Mn 45 4468.79 Zr
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W avelenfith
X

in J\r-

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelensth
• I
in ri.

Element
and

Spectrum

40 4468.97 La I 180 4476.96 Y I 280 4486.90 Gd I

65 4469.12 Tb I 140 c 4477.26 Pr II 25 4486.90 Th I

140 Nd n lOU dd.77 &R4*4' / / .4-0 Y I o^u S-H-OU. 7 1 Ce II

50 44Dy .o2 l\ D OU 4.4,77 4.A Nd II 85oo 4487.05 Mo
r r
55 AA^n 5 0 T Tu

;
OU AA-in cn

4^4- i 1 . OU Sm T
1 110 4487 98 Y T

55 4469.53 Th I 300 4477.64 Ho II 300 4487.47 Y I

90 4469.56 Co I 70 4477.71 U II 110 4487.50 Th II

on22 A A i^rt HZ Pr II
1 d A14U

A A 77 QQ44 / / .oo Nd I zo 4,4.87 7Q Pr II

90 4469.66
TT
11

OA80 A A'7~J AA44/ / .yy Ke T
1

/in ^^•oO.UO v-.r

140 A A An 1 1
In d 21 A A'70 Q

O

44/o.o2 1^0
T
1 oD Th X

380 4469.71 V J 120 4478.39 Re I 65 4488.19 Pr II

200 4470.14 Mn I 55 4478.48 Ir I 25 4488.25 Au I

iV 44 /U.zo Ho 1 Af\740 A A 'JO4478.66 Sm II
1 n A A OO 0 O Ti II

ilU A A Vf\ 0 1 Lx
{

OOA22U A AHO OA44/o.oU (yd
TTU QCOO A A OO on nu

00 AA1C\ A Q44 /U.4<J ( uu 44 /y.oo Le TT
11 DO n A A QQ A A44i3t5.4U

IT
11

190 4470.56 Zr 40 4479.40 Mn I 40 4488.60 Os I

810 4470.89 Sm I 27 4479.41 Ru I 140 4488.68 Th II

OO A A 1[\ Q7 Nd II yo A Ana 7A44 /y. iO Ti I
A[\4U A A QQ Q 1 Ce II

1 A AA1400 A An ^ OA4471.24 Ce
T T
II

AA90 A A nc\ O 14479.81 Os I
0 OA380 A A OO on44oo.o9

240 A ATI OA4471.24 1 1 75 A A Of\ r\ A4480.04 V 1
OA30 A AOO AA4488. 9U

r
hi

110 4471.29 Gd II 120 4480.32 Sm I 30 4488.97 Ba I

140 4471.29 Nb 1,50 4480.45 Ru I 30 4489.00 Mo I

oc85 4471.41 Nd II 50 A A Of\ r f\4480.59 Ti I
A C45 A A on n 14489.01 W

35 A A'J ^ C C4471.55 Co
J

35 A A OA 774480.77
'7

Lx f
1

CAOU A A on nc4489.00 tr
jC A UoU n 44/1.00 Lu o coo A A OA OO44oU.o2 1 h

TI
11 20U AAQQ nn4489.09 T'.

1

1

50 4471.66 Mo J 45 4480.93 Ta I 50 4489.47 Cr I

45 4471.72 Tb II 140 4480.97 Nd I 80 4489.70 Tm II

C A50 A A no riA4472.04 Mo 280 A A O 14481 .06 Gd II 26 A A AA AO44yU.U2 Sm
35 A A 10 no4472.28 1 h

Tf
11 530 A A O 1 0£.4481.26 1 1

T
1

1 7A170 A A AA AO44yU.Uo Mn
j£AA600 A A OA4472.34

T Ju IT
11 540 A A O ^ 0£.4481.26 1 m TT

11
A C65 A A AA 1 A44yu. ly Mo

470 4472.43 Sm II 45 4481.27 W I 55 4490.24 Ru I

140 4472. ,53 Nb 29 4481.44 Nb I 75 4490.80 V I

450 4472.72 Ce II
TA70 A AO HA Nd I

1 1 A
1 lU A A AA OA44yU.o4 U 11

1 OA130 A A no m4472.79 Mn I 35 A A oo AO4482.03 Ru I
A C65 A Af\^ A 144y i.Ul 1 b

55 A A no f\o4472.92 Pr II 30 d
A A OO ^ n4482. 17 Fe I

OOA230 A An"] OO4491.28 Mo

620 4473.02 S m II
4482.26 Fe I

28 4491..56 Zr I

130 4473.18 Mo 40 4482.17 Th I 30 4491.66 Mo I

65 4473.28 Gd o c 1_85 h A A OO AO4482.42 Yb I
A C45 449i.o8 Ru

100 4473.50 hr I T

11 45 4482.50 Zr 1
OA30 A Af\i nc4491.75 V

I

95 4473.52 Ta 95 4482.69 Ti I 40 A A f\0 OA4492.24 1 h T T
11

100 4473. ,59 Ho II 30 4482.88 Cr I 45 4492.30 w J

180 4473.,59 Pd 220 4483.33 Gd II 60 4492.31 Cr I

c c00 A AfO O

1

44 lA.ii'l Pr II
J c00 /I /I OO AO44oo.4o Pr II

cc «oo c /I/I 00 A 0449Z.4Z Pr 11

A A40 A A 'Jo on44 li.oy Y TAA/UU /I /I oo An Ce II
oc2o A A no A 0449Z.4Z Y

}
190 4473.93 Ru 18 4483.93 Co I

o c35 A AC\0 An4492.47 Rh

45 4474.03 W T
640 4484.19 W I 24 4492.55 Ti [

120 4474.04 V I 60 4484.,36 Dy I 35 d 4492.91 Pr I

40 4474.07 Th II 85
A A C\ A A C\
4484.48 Er I 449o.0o Pr II

700 4474. 13 Gd I 120
A AO A r n4484.57 Ho 11

A n4U
*->

Ce 11

630 4474.56 Mo I 220 A A o A n(\4484.70 Gd I
1 Q 'ftvz .VO INb

T T
11

4474.65 Mo
120 4484.76 Os I 430 4493.07 Tb J

40 4474.69 Ce II 170 4484.82 Ce II 40 4493.11 La I

200 4474.71 V I 150
A A ct A r\n
4484.97 Mo I 170

d 4 A O O O4493.33 Th I

95 4474.85 Ti I 24 4485. 15 Eu 11 85
A A no A C\

4493.42 Nd II

150 4475.08 Re I 27
A A nr An
4485.48 Gd I

or L35 h
A AC\0 A4493.64 Ba I

75 4475.18 Sm II 85 4485.52 Ce II 35 4493.70 Pr II

29 4475.28 Nb 45 4485.,54 Pr II 75 4493.96 W
40 4475.57 Nd II 29 4485.57 Sm II 35

A A n A 1 A
4494. 18 Pr II

95 4475.62 Mo 40 4485.68 Tb I 140
A A (\ A Ad
4494.22 Ce II

170 4475.72 Y 40 4485.80 Th II 55
A A r\ A A C\

4494.42 Zr II

30 4475.84 Nd 40 4485.95 Nd II 80 4494.50 W
25 4475.89 V 40 4486.06 La I 60 4494.57 Fe
60 4476.02 Fe 55 4486.13 Hf II 50 4494.57 Nb
50 hi 4476.08 Ag 65 4486.35 Gd II 40 4494.71 La

860 4476.12 Gd 25 4486.63 Th II 16 4494.76 Co
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W dVClCJlglll

in A

Element
and

Spectrum

Intensity

and
Characte r

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

28 4494.94 Zr I 27 4503.79 Gd I 440 4515.09 Sm II

40 4494.97 Ta I 35 4504.13 W I 40 4515.12 Th I

Af\4U 't'+VD.U 1 Ti c 401)'+. ul r r 11
OCoo 4515. 16 Yb II

OA AAQ^ lA O III
TT11 1 40U4.o4 W 1 OO /I C 1 C 1 o4olo. lo ivio

T
1

w A ^(\A on40v4.yU IVIO 1
OA f\ /I C 1 OQ4010.ZO T Tu TT

11

16 4495.35 Ir I 180 4505.05 Sm II 19 4515.62 Ti I

130 4495.39 Ce II 55 4505.22 Th I 110 4515.86 Ce II

11 n Ir
1 OA AZI\C AO4505.92 ba 1

A A /I ci Q A*; Th II

lUU A A HA.44V0.U0 V
J

500 4505.95 Y 1
OCA250 /I c 1 0^4516. 36 l\d

TT
11

1

1

A Cf\£. O 14506.21 Od 1
oo Ar\c AC4ol0.4o r r

TT
11

140 4496.23 Ce II 140 4506.33 Gd II 260 4516.64 Re I

40 4496.32 Th II 21 4506.36 Ti I 70 4516.73 U I

1 "inloU Er
{

100 4506.41 Ce I 220 4516.89 Ru I

ne 24 4506.47 Th I 60 4516.95 Dy I

1 1 nn1 lUU r r
TT
11

OAA 4506.59 M J TT
INd 11 85 4516.98 Gd I

40 4496.50 Ta J 50 4506.67 Mo I 22 4517.04 Th 11

65 4496.85 V I 24 4506.85 Cr I 35 4517.11 Co I

oou '4-'+V0.O0 Cr r r
00 A C f\£. AO4506.93 J TTGd 11 230 4517. 13 Mo I

4490. y / Zr T T
11 120 c 4507.04 Re I 29 4517.27 Sm II

ouu 44y / . lo Od ooO 4507. 12
'7 T
Zr I 50 4517.41 Mo I

19 4497.25 Nb J 50 4508.01 Re I 200 c 4517.58 Pr II

40 4497.27 Nd II 70 4508.08 Ce II 220 4517.82 Ru I

zzU i-i-y (

.

Gd 50 4508.41 Nb I 35 4518.02 Ce I

44y ( .4U
M J A C45 d A rnn n a4509.04 TL TT

1 b 11 1000 4518.03 Ti I

V 55 A rAn nn4509.08 J T TGd II 45 4518.29 Hf I

24 4497.73 Ti J 35 4509.12 Ce II 21 4518.44 Mo I

250 4497.85 Ce II 28 4509.17 Ce II 60 4518.51 Dy II

4497.91 Th I 22 4509.25 Ce II 3300 4518.57 Lu I

oc00 A A an no Nd II 120 4510. 10 Ru I 22 4518.64 Th II
A A no 1 A449(5. 14 Ku 790 4510. 15

n TTFr 11 35 4518.66 Er I

170 4498.28 Gd II 55 4510.17 Ce II 95 4518.70 Ti I

30 4498.45 W 70 4510.32 U II 35 4518.89 Os I

C f\ 4498.73 Cr I 280 4510.53 Th II 35 4519.15 W I

o c
Z.T

1 1 AO n

c

4498.76 Pt ' 140 4510.82 Ho I 22 4519.26 Th I

60 h 4498.85 Lu I 50 4510.92 Ce II 75 4519.44 Er II

240 4498.90 Mn J 360 c 4510.98 Ta I 100 4519.59 Ce II

110 4498.95 Th I 75 4511.09 Nb I 150 4519.60 Tm I

370 4499. 1

1

Sm I 50 4511.17 Ti I 880 4519.63 Sm II

50 4499.44 Mo 85 4511.20 Ru I 1100 4519.66 Gd I

45 4499.47 Tb 18000 4511.31 In I 45 4519.72 Tb II

370 4499.48 Sm 120 4511.33 Sm 1 22 4519.75 Th II

55 4499.65 Hf 75 4511.50 Ta I 80 4519.76 Re I

/5 44yy.o0 Nb I
1 C A150 h 451 1 .52

TL T
1 b 1 65 A c on m4520.07 Gd II

70 4499.98 Th I 85 4511.64 Ce 11 35
A r on 1 o
4520.32 Os I

90 4500.22 La 560 4511.83 Sm II 55 4520.75 Pr II

70 4500.30 v.> I 95 4511.90 Cr I 12 4520.90 Pt T
1

Q QOO Ce II
1 Aly 4.T 1 Z . 1 .i Nb I

1 1 A
1 10 4520^95 Ru I

200 4500.75 Er II 140 4512.15 Mo I 55 4521.09 Ta I

25 4501. 10 Ce I 35 4512.21 Er I 24 4521.14 Cr I

50 4501. 1

1

Cr I 40 4512.48 Th II 70 h 4521.20 Th I

Ti JJ Ho II
4521.24 Th II

200 4,501.27 90 4512.55

50 4501.29 Mo 780 4512.74 Ti I 55 4521.30 Gd II

60 4501.38 Sm 11 130 4512.88 W I 35 4521.71 Ta I

22 4501.79 Cr I 45 4512.96 Tb II 75 4521.94 Gd II

410 4501.82 Nd 11 120 4513.25 W I 40 4521.96 Ce I

40 4501.82 Prr r ir 2600 4513.31 Re I 40 h 4522.05 Y1 I
1

120 4501.95 V 170 4513.34 Nd II 22 4522.08 Ce II

240 4502.22 Mn 50 4513.58 Y I 50 4522.19 Mo I

150 4503.04 Nb 55 4513.68 Th I 850 4522.37 La II

60 4503.23 Dy 11 80 4514.01 Y I 60 4522.55 Sm I

45 4303.27 Er II 75 4514.19 V I 3000 4522.57 Eu II

240 4503.38 Sm 75 4514.31 Tb II 260 4522.57 Tm II

24 4503.42 Nb 12 4514.37 Cr I 500 4522.73 Re I

29 4503.78 Rh 140 4514.50 Gd II 130 4522.74 Er I

40 4503.78 Ti 35 4514.53 Cr I 22 4522.78 Th II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
m A

Element
and

Spectrum

1000 4522.80 Ti 380 4530.74 Cr 40 4539.79 Cr
300 4522.82 Gd II 20 4530.78 Cu

J

65 4539.92 Os
70 4522.84 Nd II 40 4530.79 V 75 4539.98 Zr

440 4523.04 Sm II 65 4530.85 Ru I 40 4540.01 V I

4523.18 Sm I 190 4530.85 Ta I 220 4540.02 Gd II

770 4523.08 Ce II
50 4530.89 Re 290 4540.19 Sm II

Zo 4ozo. io Zr
j

Annoyu A COA Co
{

oo ^c/in 40 Th II

50 h 4523.24 £>a 35 4531.08 Vr 240 4540.50 Cr

530 4523.41 Nb J 55 4531.08 Pr II 240 4540.72 Cr I

40 4523.58 Nd II 20 4531.15 Fe 140 4540.93 Hf I

120 4523.88 Re I 40 4531.28 Ce I 35 4541.07 Cr I

OoU Sm II 1 /U C
/t C 0 1 oo Ho Q/1 n Nd II

150 4524.12 50 4531.33 Ce 19 4541.51 L.r

75 4524.12 Nb } 130 c 4531.65 Ho II 40 4541.56 Mo I

140 4524.22 V I 70 4531.71 Th II 100 4541.66 Dy II

230 4524.34 Mo I 45 h 4531.83 Tb II 30 4541.79 La I

400 /ICO/1 HA Sn A A40 /I C O O A 14532.01 Ce A A40 4541.80 Re I

40 4524.84 1 n
TT
11 80 4532.15 1 m 300 4542.03 Ua

65 4524.87 Os 85 4532.26 Th II 85 4542.06 Nd {

130 4524.93 Ba II 75 4532.44 Sm 380 4542.06 Sm II

45 4525.01 Tb II 110 4532.49 Ce II 490 4542.22 Zr I

oo28
A r nr f\c\4525.09 Th II 6000 4533.24 Ti

/- r
65 4542.53 Pr II

40 4525.16 V 170 4533.30 1 h TT
11 65 4542.55 3C

170 4525.31 La II 290 4533.80 Sm 340 4542.61 Nd II

80 4526.01 Re 40 4533.92 V [ 24 4542.62 Cr

24 4526.11 Cr I 240 4533.97 Ti II 40 4542.80 Nb 1

420 4526. 12 La II 70 4533.99 Co 35 AC A^ On4542.87 W I

100 c 4526.14 Ho TT
11 70 4534.12 1 h

I T
11 150 4543.54 W

85 4526.37 Mo 45 4534.13 Tb 620 4543.63 u 11

380 4526.47 Cr J 340 c 4534.15 Pr II 27 4543.69 Ru

35 4526.92 Er 11 28 4534.22 Ce II 65 4543.80 Ho I

16 n 4526.94 Ca 170 4534.58 Ho 60 4543.81 Co
120 4527.25 Nd 65 4534 68 TV/W

{

28 4543.94 rr TT
11

890 4527.25 Y 3600 4534.78 Ti 810 4543.95 Sm 11

780 4527.31 Ti
T

80 4535 03 W J 80 4544.02 Hf

70 d 4527.34 Cr I 50 4535.15 Cr I 65 4544.23 Gd I

4.1Z 1 .'X I Cr A A40 /I c 0 c o4535.26 Th A A AC A A OA Nd II

840 4527.35 Ce 11 40 4535.38 Mo 16 4544.27 D LKh
60 4527.42 Sm 2400 4535.58 Ti 100 4544.32 Y
65 4527.50 Ta I

45 h 4535.59 Eu T
70 4544.51 Th II

100 d 4527.58 Dy I 240 4535.72 Cr I 140 4544.62 Cr I

4527.76 Dy I| 610 4535.75 Zr I 90 4544.68 Sc I

24 4527.65 Nb
'I

340 4535.92 Pr II 720 4544.69 1 1

440 4527.80 Y 1200 4535.92 Ti 100 4544.83 Sm II

40 4527.99 V 1200 4536 05 Ti
I

210 4544.96 Ce II

840 4528.47 Ce II 270 4536.51 Sm II 100 4545.17 Re I

100 4528.62 Fe 1 65 4536.64 W I 35 4545.33 Nd 11

30 h 4528.62 Mo
[

400 4536 80 Mo 24 4545.34 Cr
{23 4528.72 R h 85 4536 89 Cp II 360 4545.39 V

70 4528.97 Rpl\ c J 95 4536.97 Gd 150 4545.58 I^I II

40 4529.30 V I 70 4537.07 Th II 55 4545.68 Ir I

180 4529.38 Tm II 45 4537. 14 Tb I 29 4545.81 Sm II

1 90 4529.40 Mo 4537 ?3 Tb
{

35 4545.82 Th II

Nil
,!

9/1 4537.23 Ti1

1

4545.92 Til1 11

20 4529.48 1 n 28 4537.62 35 4545.87 Ce II

75 4529.59 V I 40 4537.66 V I 600 4545.96 Cr I

65 4529.67 Os I 910 4537.81 Gd I 40 4546.06 Ce I

35 4529.74 w 70 4537 88 Ce II 150 4546.47 W
Tb 710 4537.95 Sm II 480 4546 82 Nb

£•'11 4529.85 Cr ion 4538. 19 U 11 28 4547. 15 Ta

70 4529.94 Nd 150 4538.53 Sm 11 170 4547.33 Ru
120 4529.95 Re 110 4539.07 Ce II 24 4547.85 Nb
170 4530.08 Ho 24 4539.10 Ti 110 4547.85 Ru
22 4530.32 Th 55 h 4539.26 Pr II 240 4548.00 Gd
35 4530.45 W 840 4539.75 Ce II 85 4548.24 Nd
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W avelength

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

30 4548.48 Ir I 400 4555.31 Cs I 28 4563.38 Ce II

80 4548.52 Pr II 70 4555.43 Ce II 35 4563.43 Ti I

1 1 A A^A9. AH Tm /
T; T
1 1 1 75 4563.5

/

W I

1 1 A
1 iU 1 AO 4-OOO.OZ 7t- T An looo.oo 1 n T

1

00 RVlI\ 11 I OU 4000. i\J
TTr T

1 1 1 n
1 D TT

11

950 4548.77 Ti I 70 4555.81 Th I 110 4563.77 Ti II

55 4548.89 Ce I 100 4556.14 Nd II 35 4563.93 Er I

yu Ho II 50 4556. 17
TLr 1 55 AC CO AC4563.95 U I

AC\ no4b4y.Uz IN Cl
TT
11 25 4556.22 TTCe 11 00 n /I C A Q AC4563.95 I D

T
1

1 1 u 1 0 0 c00 4556.35 T Tla 1 OU A CAA 1 n4004'. lU om TT
11

27 4549.43 Ru I 110 4556.46 Tb I 19 4564.17 Cr I

80 4549.50 La I 90 d 4556.50 Sm II 21 4564.18 Th II
OACi AZ.AC\ Q4o4y.Do Ti II 4556.63 Sm I 30 4564.39 Y I

/u ^ C/io A/14d4V.04 Ce TT
11 40 4556.68 Tm II 370 4564.53 ML T

1

4o4y .00 VV oc00 4556.74 M J TTNd 11 27 4564.59 Gd 1

90 4549.66 Co I 35 4556.83 W I 80 4564.68 Tm I

45 4549.72 Tb II 40 4556.84 Nb I 40 4564.69 Ru I
/I c yi 0 on4o4y .oZ Pr II

1 OA LIzu n 4o5 /.z4 C T50 1 30 4564.85 Tb II
A C45 4549.96 Ku

{

19 4557.86 Ti I 140 4565.09 Dy I

45 /I C C A AO4550. Oci
cSm 45 4558.04 Zr I 16 4565.19 Rh I

28 4550.08 Pr II 120 4558.08 Gd II 55 4565.23 Ce I

70 4550.30 Ce II 110 4558.11 Mo I 50 c 4565.30 Re I

b4U /t C C A /II Os I 19 4558.11 Ti I 35 4565.30 W I

HU /I C CA /I C
1 D

{

45 4558.41 0 T THo 11 45 4565.47 Zr I

lo
T ,
Ir 400 4558.46 T T

I

La 11 120 4565.51 Cr T
1

35 4550.83 Pr II 70 4558.60 Ce II 140 4565.59 Co I

65 4550.95 Gd II 22 4558.66 Cr II 420 4565.84 Ce II

250 4551.30 Ce II 26 4558.74 Mo I 170 4565.85 Ta I

140 4551.30 Us
j

35 4558.94 w 1 250 4565.94 Hf I

11 4551.47 1 h 35 4559. 10
TV/ TW 1 470 4566.21 Sm II

40 4551.64 Rh J 50 45,59.27 Re I 50 4566.38 Er II

150 4551,82 W I 110 4559.29 La II 30 4566.65 Th II

25 4551.84 V I 100 4559.37 Y I 60 4566.77 Sm I

130 4551.95 1 a 19 4559.42 Nb I 28 4566.86 Ta I

45 4551.98 II 45 4559.46 Ta I 60 4567.04 Dy I

35 4551.99 Er J 27 4559.62 Gd I 40 4567.11 Tm II

22 4552.06 Ce I 170 4559.67 Nd I 21 4567.24 Th I

45 4552. 1

1

Ru 70 4559.68 Re I 85 4567.61 Nd II

75 4552. 14 hr f 1u 60 4559.92 Ti I 85 4567.68 Mo I

35 4552.15 Th 1 10 4559.98 Ru I 95 4567.69 1.) II

65 4552.26 Pr
I

85 4560.13 Mo I 65 4.567.82 Ho II

35 4552.42 Pt I 650 4560.28 Ce II 160 4,567.91 La I

950 4552.46 Ti I 60 4560.42 M J T
INd 1 35 A C £.0 AA4568.09 Ir I

410 4552.66 Sm II 240 4560.43 C T fbm 11 22 h 4568.55 Pr II

200 4553.01 Zr 280 4560.71 V I 1,30 4569.00 Rh I

90 4553.05 V 1 19 4560.89 Rh I 21 4569.02 Mo I

22 4,5.53.06 Ce I 24 b 4560.95 Lu LuO 35 4569.29 Er I

50 4553.32 Mo I 310 4560.96 Ce II 35 4569.58 Sm I

35 4553.58 Yb II 45 d 4561.08 Gd I 95 4569.64 Cr I

45 4553.69 Ta I 60 4561. 18 Nd II 40 4569.66 Ce II

26 4553.80 Mo T

18 4561.19 Sm II 140 4569.91 u II

85 4553.84 Nb 70 4561.35 Th I 16 h 4570.02 Co I

40 4553.86 r II 17 4561.48 Ta I 18 4570.02 Ir I

45 4553.97 Zr II 70 4561.86 Nd I 200 4570.02 La I

65000 4554.03 Ba II 40 4561.86 Tm II 50 4570. 13 Mo I

270 4554.45 Sm II 22 4562.12 Zr I 65 4570.42 V I

5400 45,54.51 Ru 55 4562.24 Tb II 65 h 4570.54 Pr II

28 4554.56 Cc 11 2100 4562.36 Ce II 140 4570.64 W I

35 45,54.97 Nd II 200 4562.52 Ho I 35 4570.91 Ti I

45 4554.99 Gd II 22 4,562.60 Ru I 24 4570.95 Nb I

24 4555.08 Ti 50 4,562.63 Ti I 65 4570.97 Th I

80 4555.10 U II 200 4563.12 Pr II 30 h 4570.98 Gd II

200 4555.13 Zr 340 4563.22 Nd II 40 4570.99 U II

50 4555.14 Nd II 160 4563.26 Er H 14 4571.31 Rh I

60 4555.22 Dv 90 4563.29 Th II 28 4571.61 Pr II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

120 I 1 .Do Cr I 4580. 14 Co I 170 d'iQl 99^oy X . z^ V I

200 4571.78 V I 640 4580.40 V I 360 4591.39 Cr I

240 4571.98 Ti II 120 4580.68 Re I 65 4591.56 Tb II

22 4572.13 Pr I 28 4580.69 Ta 25 4591.68 Re
85 4572.20 Gd I 85 4581.09 Gd TT

11 60 4591.78 Uy TT
11

1100 Ce n OO d^ftl 104*00 1 . iU Ce 290 4591.82 Sm II

55 4572.42 Ho n 21 4581.23 Th II 22 4592.12 Pr II

120 4572.66 Be I 410 4581.29 Gd 40 4592.21 Mo
85 4572.79 Ce II 35 4581.32 Y I 45 4592.38 Tb I

720 4573.08 Nb I 50 4581.40 Ca I 75 4592.39 W
55 Tb H 4'Dol . Do Sm I

150 ACQO ^94oyz,oz Ru J

45 4573.29 Ta I 40 4581.58 Th II 35 4592.53 Ni J

60 h 4573.56 Y I 190 4581.60 Co 55 4592.57 W I

160 4573.69 U II 480 4581.62 Nb I 50 4592.67 Th I

26 4573.70 Th II 440 4581.73 Sm 75 4592.92 Er I

23 Hf II d^ifll 77 Y T
65 h Sc

T

130 4573.81 Gd I 75 4582.29 Nb T 9on 4593.20 r«v> s

80 4573.85 Ba I 100 4582.29 Zr I 380 4593.54 Sm II

60 4573.85 Dy II 26 4582.35 Mo I 19 4593.64 Th I

160 h 4573.99 Sc I 200 4582.36 Yb I 840 4593.93 Ce II

340 'to Ta I yo 'iOOZ.OO Gd II 9R 4oyo.yo Pr II

1Q 4574.33 Nb I 420 4582.50 Cp IT 1 inon 4594.03 Fii

40 4574.48 Mo I 26 4582.50 Mo 1300 4,594.11 V I

4574.61 Mo I 1,30 4582.53 Gd II 85 4594.45 Nd II

20 4574.50 Zr II 410 4583.07 Gd I 35 4594.59 Sm II

AZHA OA Nb I ZZ Cp OO u
ll

ACQ A f,04oy4.Do Cn
400 4574.88 La n 19 4583.17 Ta 1 90 4595.04 Os
22 4575.12 Cr I 50 4583.78 V I 170 4595.16 Mo I

21 4575.25 Th II 40 4584.04 Nd II 560 4595.29 Sm II

24 b 4575.31 Lu LuO 75 4584.24 Zr I 75 4595.42 Th I

40 /1C7C
'to 1 .J . .) I Nb I OO 'i-Do'+.ZO Gd T

70 '4-070. OV CrV_, I

21 4575.42 Th1 ll
II
1

1

30 4,584.37 1 11 n 9ft^o 4595.88 Pr1 r II

490 45 75..52 Zr I 1700 4584.44 Ru 130 4596.55 Y
260 4575.91 Gd I 560 4,584.83 Sm II 95 4.596.63 Tm I

40 4576.20 Zr I 65 4.584.84 Tb II 65 4596.71 Ru I

640 '4-0 / 0 . Z J 1 u T II TT to 'fOVO. / ^ Fr£j r
,

uo 4576.33 Prr r
II
1

1

19 4585.84 Ti 940 4596.74 O III J

55 4576.48 Ce II 80 4585.86 Ca I 35 h 4,596.90 Co I

210 4576.50 Mo I 26 4,586.06 Mo I 65 4596.93 Pr II

55 4576.64 r I 24 4,586.14 Cr I 220 4,596.98 Gd II

0 1 u ,1^77 17 VV I
1 oM) 4.3O0.OO V 900 A cn7 n94.jy / .Uz Nrl 11

ovu 4577.69 om 1

1

26 4586.57 Mr.
: on 4,597.16 \JS

420 4577.78 Dv I 100 4586.62 Nd 1 55 4.597.17 Ce II

26 4577.78 Mo I 21 4,586.79 Mo I 30 4,597.88 Mo
90 c 4578.07 Ho I 65 4.586.83 W I 45 h 4597.90 Hf I

C Coo Ln AC7Q 17
I r 1

1

MrlIN a
!

oZU /I c:n7 n 1 r A II
11

4578.32 w 1 160 4,586.99 7 Q 4598.12 LF
25 4578.55 Ca I 45 4,587.10 Ru ,

26 4598.25 Mo J

210 4578.69 Tb II 75 4587.91 Dy II 90 4598.35 Sm II

45 4578.72 Sm II 30 4588.23 Th II 40 4598.,36 Yb II

1 <in1 'HJ
^ r 7 Q I'xto. t ,1 V 1

1
A C QQ A "X Til

1 n 00 un A CQQ A C
4,)yo.4,> OC

}I \i 4578.78 TTU 170 4,588.73 w OWLT u 4598.80 nX
200 4578.89 Nd II 40 4589.12 Th II 4598.92 Hf J

35 4579.04 Os I 70 4,589.21 Yb 410 4.598.90 Gd I

75 4579.09 Sm 11 2100 4589.36 Dy I 22 4.598.95 Pr I

oU Acnf\ iQ'io lyAy V T
1

A CQQ A Q4DOV. 4,1 om 11 A CQO n94oyy.uz Ce TI
1 1

Qt; 4579.28 IT
11 30 4.589.67 1 n II

11 97nZ /U 4.599.02 1 m
200 4579.32 Nd II 70 4,589.70 Ho II 330 4,599.08 Ru }

24 4579.45 Nb 11 24 4589.95 Ti II 50 4599.16 Mo
280 4579.59 Gd I 20 4,590.16 Zr 60 4.599.23 Ti

140 A C 7n A A Ba I ZD n /I cnn OQ4oyU.oo Mo 24 A cnn A o4,iyy.4o Nb
35 4579.69 W I 140 4590.55 Zr 40 4599.75 Ba
360 4580 ! 06 Cr I 140 4590.83 Yb 140 4,599^94 W
200 4580.06 La 11 110 4591.10 Ru 50 4600.10 Cr
65 4580.07 Ru I 130 4.591.12 Ce II 95 4600.21 Nb
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Table 2. All observed lines in order of wavelength— ConXmne

A

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

18 4600.37 INl 1 24 4608.58 NILMb 950 4617.27 Ti I

35 4600 38 nrr XT
11 45 4608 67

1

1

Ho TT
11 27 4617.49 Tb

30 4600.41 W I 30 4608.71 Mo 22 4617^72 Pr J

480 4600.75 Cr I 55 4608.75 Ce II 30 4617.95 Mo I

50 4601.02 Cr I 22 4609.15 Zr I 22 4618.00 Pr II

340 4601.05 Gd II 22 4609.29 Zr 100 4618.84 Ho I

55 4601. 13 U II l£,\J CW /160Q ^9^UU7. oz Ho II 35 4ft IQ Oft Tm II

35 460L29 Tm IT 4609.52 no IT
11 ft'^DO 4619.14 VjO

35 4601.37 Ce II 50 4609.37 Th II 30 4619.36 Tb II

40 4601.42 Ta I 21 4609.37 Ti I 65 4619.48 Th II

55 4601.76 Ru I 45 4609.53 Sc I 260 4619.51 Ta I

35 4602.05 La I 30 4600 6^ V 24 4ftlQ c:9wiy.oz Ti I

60 4602.07 Er I 22 4609.83 z.r 4619.55 L.r

45 4602.19 Ta I 40 4609.86 u II 40 4619.56 Th II

350 4602.57 Zr I 100 4609.87 Nd 230 4619.77 V

21 4602.63 Eu I 360 4609.88 Mo I 22 bl 4619.85 Zr ZrO
130 hi 4602 86TWi. . \J\} Li I 140 4609 8Q W 410 4ft 10 QP La II

1 Q 4602.86 NKIN D T
\ 45 4609.95 OC 1 A14 4619.91 Kn

45 4602.88 Th II 22 4610.11 Zr J 20 4619.98 Ba J

240 4602.93 Gd I 55 4610.46 Ce 140 4620.03 Dv II

25 4602.94 Fe I 19 4610.69 Nb I 300 4620.23 U I

60 d6f)^ 19 Sm II 00 n Gd
{

15 Sm II

00 4603.43 Tm
1 m II

11 50 4611.15 Mo QA 4620.52 w
140 4603.66 u II 75 4611.25 Er II 230 4620.86 Hf {

22 4603.81 Pr II 75 4611.25 Sm 100 4621.38 Mo J

100 4603.82 Nd I 40 4611.44 U II 100 4621.38 Re I

45 h d60d 1 fl Tb II oo 4-0 1 l.OU Ce I| 40 794'OZ i . / Z Tm I

zzu 4604.18 o m IT
1

1

25 4611.74 V oUU 4621.94 INo

22 4604.21 Ce II 65 4611.86 Th jj 85 4621.96 Cr {

17 h 4604.28 Ta 30 4611.96 Tb J 40 4622.43 u II

140 4604.42 Zr I 140 4612.08 Pr II 70 4622.49 Cr I

18 460/1 /IS Ir I 90Z 7 4ft 1 9 19401Z. IZ Nb 70 4ft99 70 Hf II

D.J
Ln 4604.72 oc I

1 990 4612.26 Uy 0/1 4622.76
95 4604.80 Y I 22 4612.32 Ru } 30 4622.96 Ta
35 h 4604.85 Ta I 35 4612.47 Nd JJ 14 4623.04 Co J

40 4604.85 Tm I 26 4612.54 Th II 480 4623.09 Ti I

65 Ni I /in 4ft 1 00 Y
{

30 4ft9^ 4ft Mo I

Zo 4605.04 Us T
1 70 4613.02 Le Z ( 4623.64 w

55 4605.15 I II 160 4613.30 W J 30 4623.89 Th II

80 4605.36 Mn I 240 4613.37 Cr J 26 4624.14 Th II

85 c 4605.39 Lu I 130 4613.37 Ho I 85 4624.21 Nd I

35 /iAn=; IPto Ce II /I ] 0'flu 4ft 1^ ^04-0 1 0 . .JV La 30 4ft94 94'*DZ't.Z4 Mo I

4605.66 Ku 1
1 75 4613.50 5m O.T 4624.41 V

120 4605.73 Re I 50 4613.83 Dv J 140 4624.42 Gd {

23 4605.77 Hf II 50 4613.97 Tm J 30 4624.78 Er II

160 4605.78 La II 45 4613.99 Ho II 17 4624.84 Ta I

55 h 1-nUo.Uo Gd I
/in Af.'t A An

'I'D 14. 'W Tm II 420 Af\OA QA'+0Z4-.VU Ce II

100 4606.15 V I 520 4614.50 Gd
j

24 4624.97 bm T T

11

18 4606.23 Ni I 25 cw 4614.66 Re 26 4625.05 Th 11

420 4606.40 Ce II 50 4614.82 Dv J 18 h 4625.78 Co

40 h 4606.45 Pr II 23 4614.83 W I 25 h 4625.96 Re I

26 1 A AA C A Th II
9QZO 4D10.U/ La I 550 /1ft9ft 10/fOZO. IV Cr

290 4606.51 Sm II 70 4615.18 Ce 75 d 4626.32 1 b I

T

11

1000 4606.61 Er I 290 4615.44 Sm n 80 4626.33 Tm 11

1200 4606.77 Nb I 85 bl 4615.6 Gd GdO 210 4626.41 Zr

45 4606.88 Sm II 470 4615.69 Sm II 460 4626.47 Mo I

6500 WU i . Act Sr I '+0 n Tb II 50 Af\Of\ 4ft^DZD.'fo V I

90 4607.34 Au I 300 4615.94 Tm II 85 4626.50 Nd
40 4607.38 Nd II 600 4616.14 Cr 80 4626.54 Mn
90 c 4608.00 Ho I 170 4616.17 Nb 95 4626.56 Tm II

30 4608.03 Gd II 75 4616.39 Ir 95 4626.94 Tb II

90 4608.09 Hf I z9 /I A 1 A /I A4616.49 Sm II 40 A7 Tm
29 4608.12 Rh I 30 4616.62 Mo 35 4627.07 Pr II

70 4608.49 Ce I 170 4616.78 Os 240 4627.08 U II

27 4608.58 Gd I 60 4617.26 Dy II 9800 4627.22 Eu
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Table 2. All observed lines in order of wavelength — Continued

Intensity

cind

ndl dL Icl

Wavelength
in A

Element
and

Spectrum

Intensity

( narapter

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

^r.*ir.tritmJ pec 11 U 111

100 4DZ/.40 Mr. OOfl A OA A7 Ti
1 ]

.

Q A£.AQ CA

19 4627.48 IN D 65 4639.70 1 n TT
11 4648.70 Gd I

22 4627.72 Zr J 190 4639.95 Ti 80 4648.65 La I

100 4627.98 Nd I 170 4640.04 Gd I 75 4648.66 Ni I

1700 4628.16 Ce n 65 4640.04 Th II 95 h 4648.85 Lu I

lUU C
ITno 00 V

j

9/1 4-04-O. o /
Ct tL-r 1

270 c 4628.74 rr TI
11 70 4640.13 Zr OA30 4648.89 V I

40 4629.07 Zr H 80 4640.21 Pr j 450 4648.95 Nb I

290 4629.10 Ho II 110 4640.60 Er II 30 4649.12 Mo I

190 4629.34 Ti I 65 4640.74 V I 110 4649.27 Nb I

1izu w/y .00 Lo
{

70 A c A r\ etc4640.86 Ce 35 4649.46 r- TCr 1

29 4629.43 Sm 85 4641.00 1 b 11 380 4649.49 Sm I

60 4629.91 Nd II 70 4641.06 Ce 300 4649.67 Nd I

50 4630.02 Mo 340 4641.10 Nd I 200 C 4649.77 Ho II

450 4630.11 Nb I 30 4641.24 Th I 70 4649.88 Ce 1

4ooU.z

1

11
Aou A £.A ^ £.£.4d41.06 U II 120 4650.02 Ti I

45 h 4630.61 T I fHf
}

35 4641.76 W
!

35 4650 33 La I

40 4630.79 Ce 35 4641.83 Os 110 4650.51 Ce I

80 c 4630.82 Re I 210 4641.98 Tb II 65 4651.05 Mo I

160 4630.88 Er II 880 4642.24 Sm II 80 4651.12 Cu I

60 4631.29 Nd 100 4642.53 W I 570 4651.28 Cr I

210 4631.62 U 30 4642.70 Mo 45 4651.39 Ho II

140 4631.76 Th n 40 4642.96 Tm II 200 465 L 50 Pr 11

170 4631.83 Os 95 4643.12 Tm 140 4651.55 Th II

65 4632.07 Tb I 35 4643.12 W I 30 4651.99 Th II

24 4632. 18 Cr
j

85 4643. 17 Ce 45 4652.08 La I

140 4632.28 Pr
{

23 4643.18 Rh 840 4652.16 Cr 1

170 4632.32 Ce 26 4643.31 Nb J 4652^33 Re I

50 4632.64 Nd II 110 c 4643.49 Pr II 60 4652.39 Nd I

55 h 4632.84 Ho I 65 c 4643.68 Nb I 35 4652.71 Ho II

A C 4doo.Uo Ta I
OAAA2000 4643.70 Y I 430 4653.54 Gd I

45 4633.10 Mo 70 4644.20 Ce II 65 b 4654.03 Lu LuO
35 4633.60 Ce n 35 4644.58 Tm 130 4654.29 Ce 11

45 4633.76 Th 210 4644.83 Zr I 290 4654.32 Ru I

700 4633.98 Zr I 200 4645.09 Ru I 35 46,54.38 Zr I

CIA510 4634. 21 Nd I 140 4645.19 Ti I 200 4654.73 Nd I

110 4634.26 Tm II 110 4645.28 La II 35 4654.74 Cr I

23 4634.64 Zr 260 cw 4645.31 Th n oo 4654.99 Gd II

35 46,34.77 Os I 290 4645.40 Sm 120 4655.09 Tm I

60 46.34.79 W I 95 h 4645.47 Lu I 150 4655.13 Sm II

50 d 4634.87 Ti 250 4645.77 Nd H 210 4655.19 Hf 1

100 4635. 18 V
{

170 4646 00 Gd 540 4655 50TW* ftJt <J\.f La II

140 4635.68 PrI r 140 4646.05 PrI r
11 9d 46.56.04 Ti 1

170 4635.69 Ru I 35 4646.14 w 26 46,56.18 Ir 1

90 4636.26 Sm 11 1600 4646.17 Cr I 19 46.56.19 Cr 1

40 4636.43 La II 45 4646.34 La I 720 4656.47 Ti 1

65 h 4636.59 Tb
}

200 4646 40 Nd
{

35 Fr II

430 4636.64 130 4646.40 vV loU 4657.42 W I

40 h 4636.74 Ce II 220 4646.60 i; 11 95 4657.64 Zr I

30 4636.99 Tb II 290 4646.68 Sm II 1000 46.58.02 Lu I

40 4637. 18 Cr I 24 4646.81 Cr I 28 4658.09 Pr II

60 4637.20 Nd
}

55 4646 QS Nb
{

35 46SR Ifi
1 1 U 1

50 4637^77 \^ r 55 4647.00 Prr r zuu n 46,58.32 Y I

23 bl 4637.78 Zr ZrO 80 4647.23 Tb J 60 4658.38 Tb I

60 4637.88 Ti 40 4647.28 Ce II 20 46.58.73 Tb

65 4638. 10 Nb I 40 4647.38 Ce 11 35 4658.74 Pr I

45 c 4638. 19 Ho II 70 4647.51 La II 70 4658.89 Y I

4638^29 Ho II 90 4647^53 Sm T T

11 85 h 4659' 03 Lu I

85 4638.72 Nd II 720 4647.61 Ru 55 46.59.40 Ce II

110 4639.00 Gd II 170 4647.64 Gd 35 4659.49 Zr I

85 4639. 14 Nd 70 4647.75 Ho II 640 4659.87 W I

Ti i 0 'tO't / .o 1 Mo 35 l^e 11

50 d 4639.52 Cr 24 4648.13 Cr 35 4660.70 La I

4639.70 Cr 240 4648.16 Sm 11 55 h 4660.91 Pr I

200 4639.55 Pr 100 h 4648.21 Lu 85 4661.12 Ta 1

151



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

4661.24 w T
1 160 4670.49 VV 450 4681.88 1 a

}1 OA
icSO c 4661.33 no IT 1 ^0 4670.56 Nfl TI

11 950 4681.92 T;1

1

630 bl 4661.75 Lu LuO 85 4670.74 Ce II 160 4681.92 Tm I

8300 4661.88 Eu I 470 d 4670.75 Sm 50 4682.03 Dy II

75 4661.93 Mo I 4670.83 Sm I 28 4682.31 Os I

0 c00 4661.98 w T
60 4670.82 Y I CA50 I\C y

40 Ke T
1 140 h 4670 87 260 4682.32 V

1
TT
11

360 4662.51 La II 50 4670.89 Ce } 50 4682.38 Co
50 4662.72 Dy I 22 4670.91 Ce I 50 4682.52 Tb I

220 4662.76 Mo I 45 4671.10 Nd I 26 4682.66 Nb I

OA 4662.79 1 0
T
1 100 4671.41 U II 75 4682.69 5m TT

11

4663 20 1 n
T
1

A C45 4671 50 Er 95 p 4682.79 1 D
TT
11

40 4663.24 Ce II 35 4671.69 Mn 65 4683!07 Gd
40 4663.33 Cr I 160 4671.83 La II 55 4683.08 Ho I

85 4663.41 Co I 130 4671.90 Mo I 430 4683.33 Gd I

290 4663.56 5m 1 35 4671.99 Tm II 260 4683.42 Zr
50 4663 7S I r

u 1 580 4672.09 Nb •^10 46R^ 4=; Nd
230 4663.76 La 11 270 Q 4672^09 Pr 11 40 4683.54 W J

140 4663.82 Os I 310 bl 4672.31 Lu LuO 35 4683.81 Yb II

70 4663.83 Cr I 310 4673.16 Er I 30 4683.83 Mo I

450 4663.83 Nb I 35 4673.59 Nb 190 4684.02 Ru I

80 4.664. 19 Hf II 85 467^ 60 Dy II 1 10 46ft4 04^004*. Ut" Nd
45 4664.27 Gd n 30 4673.62 Ba 420 bl 4684.16 Lu LuO
70 h 4664.45 Nd II 75 4673.66 Th I 70 4684.25 Zr

140 4664.65 Pr 11 24 4673.97 Nd I 40 4684.27 Yb I

110 4664.66 Dy II 85 4674.49 Ce I 24 4684.45 V
95 4664 80 Cr 1 1 100 4674 60 Sm II 970 4684.61 Ce

TT
11

75 4665.13 Sm 140 4674.62 Ho II 45 4684^87 Ta
35 4665.28 Ce II 95 4674.65 Ru 55 c 4684.92 Pr II

26 4665.33 Nb I 2000 4674.84 Y I 70 4685.11 Tm I

1 10 4665.44 Er 11 150 4675.03 Rh I 320 4685.14 Nb
50 c 466^ 4^ Tb 1 35 467 10 Tm

{

9^ 4685 10 Zr
TT
11

35 4665.90 Cr I 70 4675.12 Ti 55 4685.23 Ce II

65 4666.00 Th II 80 4675.31 Tm I 40 4685.27 Ta
30 4666.14 V I 530 4675.37 Nb I 30 4685.81 Mo I

22 4666.22 Cr I 60 4675.52 Nd I 55 4685.83 Ho II

340 4666 94 Nb 1 570 4675 69 Er II 60 4685 84tUOU . 0 T Ge
4666.45 IT 65 4676.06 Th 26 4686.10 Mo

70 4666.51 Cr I 50 4676.62 W I 15 4686.20 Th
35 4666.70 Tm 11 80 4676.90 Tb I 23 4686.22 Ni I

35 4666.71 Ce II 680 4676.91 Sm II 65 h 4686.41 Gd I

50 'fOOO.OU Th I 60 4677 6QrO / / . O

7

W 9^ 4686 57rUOU. J / Zr
1 /in 4666.86 I

!

L'
11
1

1

40 4677.86 Tm1 III II 65 4686.77 Ce II

70 4667.14 Zr I 800 4678.16 Cd 21 4686.92 Ti

240 4667.22 Nb 1 55 4678.20 Pr 11 35 4686.92 V I

85 4667.47 Y I 55 4678.25 Gd I 370 4687.18 Sm II

30 400/. jV Er II 60 40 /O.O.J Y 1 fiOloU 4687 SO'00 1 . OU Pr
}Q/l A 4667.59 T; T

1
1 1 0 4678.48 NK 2300 4687.80

90 4668.17 Th I 30 4679.04 W I 25 4687.86 Re I

40 4668.46 W I 150 4679.06 Er II 140 4688.12 Gd I

60 hi 4668.48 Ag I 40 4679.09 Pr II 45 4688.19 Ho II

200 A AAO A 1 La II 170 4670 1 «40 /V . 1

0

Gd 1 ^0 4688 994-000. ZZ Mo
1 7
1 1

L
n 4668.99 1 r

I
1 ZOU 4680.04 510 4688.45

24 4669.14 Ru I 150 4680.13 Ce 11 14 4688.55 Nd I

130 4669.14 Ta I 400 4680.14 Zn 80 4688.63 Tb II

26 4669.24 Hf I 40 h 4680.49 Sc I 35 4688.64 Er II

50 400V. o4 Cr I 640 46ft0 =;i W
{

^70 4688 7^ Sm
740 4669.40 5m T I

11
A A 4680.54 L.r 19 4688.84 1 a

40 4669.40 Tb I 30 4680.64 Th II 80 4688.89 Ce
110 4669.50 Ce II 170 4680.74 Nd II 170 4689.07 U II

620 4669.65 Sm 11 19 4680.87 Cr 100 4689.17 Th II

35 4669.87 Nb I 28 Ce II 70 4680 ^7 Cr

70 4669.98 Ru I 210 4681.55 Sm 18 4689.50 Ce II

50 h 4669.98 Th I 290 4681.79 Ru 40 4689.57 Sm II

350 4670.40 Sc 11 70 c 4681.87 Tb 50 4689.75 Dy II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

vJ n VA 1 A rt o\ hvv aVCi^llglii
Element

and
Spectrum

Intensity

and
Character

Wj o \70 1 an frf nw avcicilgLll
Element

and
Spectrum

Intensity

and
Character

W dVcltrJlglll

in ^

Element
and

Spectrum

85 4689.77 Y I 50 4700.14 Th 11 22 4710.00 Ce II

290 4690.11 Ru I 35 4700.26 La I 1900 4710.08 Zr I

99 AfiOfl 1 7 Ce II 50 4700 42 W I 120 4710. 19 Ti I

1 in Nd 30 4700.43 Ba I 25 4710.32 W I

9Jl Pp II11 4ft 4700 44 Re I 80 4710.56 V I

15 4690.68 Th II 50 4700.49 Mo I 60 4710.64 Sm II

45 4690.71 Ce I 35 4700.61 Cr I 25 4711.17 W I

9J. ^oyu.tju Ti 45 /i 7AA QQ
He I UU. Vo U II uo 47 11 Ho I

Aft 4'0yU.t>0 Mr. ou ^ iyjl. 10 Mnivin T1 l^ift d.71 1 09 I

4ft '*U7 i .uo 1 n XT11 l\) d.7ni 17 no TT11 oo 4711.98 TT11

120 4691.11 Tm I 65 4701.32 Ta I 65 4712.39 Th II

85 4691.16 Gd I 65 4701.45 Ce II 4712.48 Th I

Qft La II 80 Hf iUi.oy Ho II A A4U 4 1 iZ.4V W I

10ft t;1

1

DO A 7A9 A 1+ ( Uz.Ul TT
11 QAoU /1 7 1 0 Qft4 1 iZ.oU IT11

1 '^ft Ra r
"^ft d.7A9 AR4* / UZ.UO TTU TT

11 7A/U /171 9 0*^4 / IZ.Vo 1 aL.a TT11

15 4691.63 Th I 35 4702.18 Er II 35 4713.05 Nb I

23 4691.73 Zr I 15 4702.31 Th II 270 4713.06 Sm II

d*nQi on Ta 200 /17A9 Al4- ( UZ.'+i Tb II OAyu /I 71 1 114 / lo. 1

1

Pr I

4'07Z.U0
IT
11 oU /I 7A9 Al W T

1
7A/u /I 71 0 AO4/ lo.4o Zr T

1

DO ^OVz .UO us lUU /I 7A9 c:9
'J- ( UZ . oZ 1 Tu TT

11 1 CAioU /171 Q QA4/ lO.OU INd T
1

230 4692.50 La II 35 4702.64 La I 30 4713.59 Eu I

80 4693.11 Tb 11 70 4703.02 Mg I 200 4714.00 Ce II

4iO AfxQI 914-OVo. Z i Co 170 A 7A5 1 Q4 /Uo. lo Gd I OO All A 194 / 14. IZ V I

00 Af.Q'X iq'rUyO . OO To
1 a 1 /in /17A1 90 La TT

11 onvu A.l^A ^^4 / 14. 10 r r
T
1

in \\ou n Tk
1 0 IT11 loU /17A1 ^^7 iNd

TT
11 1 1 n A1^A. /1

9

4 / 14. 4Z INl
T
1

130 4693.63 Sm II 50 4703.99 Th I 30 4714.51 Mo I

40 4693.68 Ti I 530 4704.40 Sm II 75 4714.62 Sm II

1 AH A.fxO'X 79 W I

}

fift 4 /Uo.U'+ I
1 AAlUU A '7 1 A Q 14 / i4 . 0

1

Tf.\j c II

/in Q1 IVlO
4 7AC 7/:4 /Uo. /u 1 n IT

11 1 QAloU /I 7 1 c OA4 / io.zO bm II
11

'rOVo. VO Lr 7 CID A7AA AA4- /UO.UO Mo I
1 9/1Z"* Al\^ 1A4 / 10. OU 1

1

I
1

140 4694.09 Th 11 65 4706.09 Ta I 26 4715.43 Th II

700 4694.33 Gd 130 c 4706.14 Nb I 190 4715.59 Nd 11

Do 'toy't.o 1 Nb 55 /i7ftA 1
'1- / Uo. 10 V I

A4o AJI C, AQ4 / 1,0. Oo U 1

00 IT
11

9ft A 7AA 1 <^
I' (UO. 10 \Y/W I

1
99zz All C 704 / io. /o INl

T
1

oU a Afx(^A 09
1 h II

11
A A40 /I 7A/: ocI (UO.Zo 1 n II

11 Oo All QQ4 / 1 0 . 00 IN D T
1

1 n
II 1470 4706.54 Nd 35 4715.89 V

25 c 4694.99 Re I 80 4706.57 V I 40 w 4716.07 Tb 11

'toyo.U't Zr
{

140 / UO. VO Nd I
7in
/ ou A71 A in4 / 10. i u Sm 1

^i-oyo. lo
n ,Lr 1 OftIzU /I 7AA 07

'I- /UO . y / 5c I
1

1 7A
1 /U /I 7 1 A A A4 / 10.44 La II

11

'>oyr>.'+o Lu I ..A A C
'to

/I7A7 AA I
1

JAoU /I 7 1 A 7A4 / 10. /U T ..Lu I
1

65 4695.47 Nb J 55 4707.24 Ce I 25 4716.86 W I

170 4695.49 Gd 1 640 4707.26 Mo I 270 4717.07 Sm 1

/l^iQ'^ 77'tOVO. i / Pr I 55 A7A7 f^c:
'f / U / . DO Pr II ou A.1M nft4(1/ .Uo Nd 11

1 on /lAO*^ /I /I M J

J

1 1 A
1 10 A7A7 70

/ U / . /V Z.r 1
1 in
J ou c A7 1 7 c:94 i 1 / . OZ Ho T

1

00 i-oyo.ou Ce A r45 /I 7A7 0/14 / u / . y4 Ce 11 00 AIM c^Q4 / 1 / . oy 1La T I
11

30 4696.51 Mo J 110 4707.94 Tb II 120 4717.62 Zr 1

180 4696.81 Y I
190 bl 4708.00 Lu LuO 55 4717.69 V I

z4 4696.94 T:
1

1

1

j

1 Oft19U /I nno c\A4 /Uo.U4 Cr 1
91 AZIU AIM 794 / 1 /. /z om TT

11

OU '109/.U0 Cr ' 140 cw /I 7AQ A74 /Uo.U / Pr
T T

11 OAyu AIM QQ4/1 / .00 Ce
T T

11

It) 409 ( . 1 / Er 11 15 /I 7AQ lA4 / Uo. lU 1 h
TT
11 99Azzu AIM 094 / 1 / ,yz Mo 1

430 4697.42 Gd J 35 4708.19 La I 65 4718.02 Nb I

Qft 4697.47 Nb I 150 47ftR 99 Mo 1 IQft d.7 1 fl '\%
r I 1 0. 00 Sm II

50 4698. z9 Sc 11 260 A 7AO OA Nb 1
9/1ftZ4U A1\Q A'i4 ( 1 0 . 4o Cr I

1 1 4698.08 Co I 70 bl
.1 7AO4 (Uo.OU Be BeO 00 /t 7 1 Q ^94 / lo.OZ Th II

z40 d 4698.46 Cr I 30 y1 7AO 7 14 ( Uo. / 1 Er I
oc: /4 7 1 Q A94 < lo.OZ W 1

Cr
Hf I45 h 4708.84 29 4718.64 Sm I

30 4698.62 W I 35 4708.85 Y I 35 4718.69 Er I

95 4698.68 Dy II 21 /I 7AO GO4 /Uo.oo Ir I
ylft4U /1 7 1 0 004 / lo.oo Mo I

190 4698.76 Ti 120
/I TAA 0 /I4709.34 Sc I

0,1 AZ4U /I 7 1 A AO4/ 19. Uz Nd I

120 4699.01 Hf 1400 A 7AA /I O4709.48 Ru I 4o n /I 7 1 A 1 A4/ 19. lU Hf II

120 4699.34 Sm 11 140 4709.52 Pr I 210 4719.12 Zr I

90 4699.63 La 11 190 4709.71 Nd II 270 4719.84 Sm II

40 4699.72 Hf 11 160 4709.72 Mn I 140 4719.94 La II

45 h 4700.11 Zr 200 4709.78 Gd I 40 4719.98 Th II

4700.18 Zr 130 4709.84 Ho II 35 4720.12 Sm II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

25 4720.39 W I 30 4729.13 Th J 40 4738.58 Hf J

65 b 4720.86 Lu LuO 100 4729.14 Mo I 130 4739.11 Mn I

30 4720.92 Ru I 490 4729.23 Sc I 40 4739.12 Ce II

19 4721.00 Rh 40 4729.53 V ' 1400 4739.48 Zr

85 4721.22 Dy I 80 4729.65 w 100 4739.53 Ce
TT
11

29 4721.39 Sm II 24 4729.72 Cr J 80 4739.93 Tb J

110 4721.46 Gd 45 4729.88 Th II 150 4740.16 Ta J

40 4721.51 V
_

85 4730.12 Ta 1 500 4740.28 La TT
11

30 4722.09 Th I 80 4730.13 Ce II 27 4740.50 Eu I

1000 4722.16 Zn I 65 4730.31 Nb I 190 4740.53 Th II

600 c 4722.19 Bi J 27 4730 38 V r
65 4740.61 Nb T

4722.55 Bi 180 /I "70A4 /oU.O / Pr I 790 An A'\ AO4741.02 Sc I

4722.83 Bi 120 4730.71 Cr I 13 4741.31 Th I

320 4722.28 Sr I 23 4731.14 Zr I 85 4741.40 Y I

35 4722.30 Ce II 55 4731.17 Ti I 28 4741.48 Pr I

65 4722.62 Ti I
140 Rii1\U4731.33 J 45 4741.64 Tov-.e

TT
11

230 4722.69 Er J 45 h 4731.37 Hf II 50 4741.72 Sm II

160 4722.73 U II 700 4731.44 Mo I 220 4741.92 Sr
40 4722.86 V I 85 4731.59 Er II 290 4742.04 Ho II

45 4722.88 Ta I 120 4731.60 U II 22 4742.11 Ti I

26 4723.06 Mr,IVl o
.

i/in1 rU 4731.77 Nrl1>I U J 26 4742.24 Til1 n TT
11

50 4723.10 Cr I 170 4731.84 Dy II 4742.26 Th II

65 4723.17 Ti I 21 4731.86 Ir I 27 4742.63 V I

35 4723.31 Ce II 40 h 4732.30 Sc I 170 4742.79 Ti I

90 4723.44 Th I 300 4732.33 Zr I 35 4742.94 Zr I

120 4723.78 1 11
II uu u1 4732.37 Y J 35 4743.02 RnI\U J

55 4723.80 Nb 220 4732.60 Gd II 390 4743.09 La II

110 4724.26 Tm I 13 4732.67 Th II 35 4743.53 U I

16 4724.31 Ce I 28 4732.80 Os I 410 4743.65 Gd I

190 4724.35 Nd II 680 4733.34 Tm I 45 4743.69 Th II

50 4724.42 Cr T

'rO 4733.43 Ti J 1200 4743.81 oc J

35 4724.43 La II 80 4733.48 Nb I 65 4743.84 Nb I

85 4724.54 Er II 100 4733.52 Ce II 45 4743.89 Os I

50 4724.77 Th II 120 4733.52 Ru I 100 4744.16 Pr I

40 4724.83 Ce I 22 4733.74 Pr I 80 4744.62 Nb I

110 4725.09 n 1 1 n c 4733.89 1> D J 45 4744.80
.

50 4725.12 w 4733.96 Ce J 90 4744.91 Pr II

20 4725.34 Mo I 590 4734.10 Sc I 45 4744.94 Ce II

60 4725.85 Y I 45 c 4734.17 Pr II 70 4745.11 Rh I

25 4725.93 Re I 60 cw 4734.20 Tb I 60 4745.27 Er I

130 4726.02 c

,

5m ri
11

"i ^oo 4734 36 LX 19 4745.31 ^r
.

190 4726'08 Yb II 45 4734.43 Gd II 20 4745.59 W J

65 h 4726.20 Lu 18 4734.68 Ti 470 4745.68 Sm II

30 d 4726.33 Th II 40 4734.69 Ce I 40 4745.73 Dy II

4726.46 Th II 7 47,34.83 Co I 110 4745.82 Gd I

80 4726.45 Ba I

or> 4734.90 l\a
.

40 4745.93 To
1 a

29 4726.55 Nd 100 bl 4735.00 Lu LuO 24 4746.63 V
70 4727.13 Dy II 60 4735.08 Sc 150 4746.92 Pr II

50 4727.15 Cr I 55 4735.33 Nb I 160 4747.17 Ce II

55 4727.33 Nb I 22 4735.35 Ce II 22 4747.68 Ti I

180 4727.48 Mn 4735.75
.

70 4747.80 Tk
I 0

.

16 4727.56 Ce } 19 4736.20 Nd II 60 4748.38 Re J

60 4727.60 Re I 65 4736.49 Nb 40 4748.52 V I

9 4727.94 Co I 250 4736.69 Pr I 320 4748.73 La II

40 4728.16 Tb II 16 4736.78 Fe I 29 4749.03 Nd

230 4728.42 La II 40 4736.96 IT-Lr
TT
11 25 4749.03 t\e

770 4728.42 J" III 310 4737.28 Ce n 35 c 4749.09 Ho II

150 4728.47 Gd II 140 4737.35 Cr 75 bl 4749.11 Lu LuO
170 4728.53 Y 690 4737.65 Sc 30 h 4749.15 Gd
85 4728.64 Gd 35 4738.00 Ho II 26 4749.20 Th

55 4728.64 Pr II 22 4738.04 Os 16 4749.50 Ce II

35 c 4728.72 Ho II 65 4738.11 Gd 29 4749.56 Nd II

200 4728.77 So 45 4738.35 Os 50 4749.68 Co
50 4728.86 Ir 27 h 4738.35 Ta 220 c 4749.70 Nb
150 4729.05 Er 30 4738.40 Ru 70 4749.75 Nd
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Waveleneth
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

21 4749.97 Th 70 4759.90 Tm I 75 4773.44 Mo
100 'ilDU.oy Mo 10 A 7CQ no Ce II 80 Ann'x 704 / (0. /z Hf

45 4750.41 Lid 50 4760.04 rivL»y IT11 oo 4773.89 ww
150 4750.72 Sm I 770 4760.19 Mo 230 4773.94 Ce II

35 4750.75 Tm II 40 4760.19 Tb II 35 4774.00 Ru I

22 4750.83 Ce I 730 4760.27 Sm I 110 4774.15 Sm II

45 4750.98 V
{

2.1
A n^^n A r'HOO.Io Nd

{

40 A77/1 99 Mo
35 4751.40 u«no 110 4760.74 \JO 4774.25 Th1 11

II11

65 4751.42 Nb 410 4760.98 Y J 50 4774.80 Dy
130 4751.52 Er II 65 4761.11 Th II 26 4774.89 Hf I

22 4751.53 Ce II 180 4761.53 Mn I 22 4775.08 Ce I

00 4/01. DO V 01) 4/OZ.O 1 Tb II 16 Ml^ lA
4- / /O. lU Ce

40 4751.91 Ll 750 4762.38 Mn OAZU c 4775.18 r r

70 4752.08 Cr } 35 4762.39 Ho II 65 4775.66 Mo J

28 4752.16 Os J 60 4762.64 Er II 120 h 4775.79 Dy J

30 4752.20 W I 100 4762.72 Pr II 35 4776.32 Co I

.1 7 CO O y14/OZ.Z4 Ce II
1 nA190 4762.78 Zr I 150 4776.34 Mo I

140 4752.41 1 n
TT
11 35 4763.10 Us 1 OAloO 4776.36 V

410 cw 4752.53 Tb II 35 4763.57 Ho II 4776.52 V }

22 4752.58 Ce 45 4763.62 Nd II 26 4777.19 Th J

30 4752.58 W I 20 4763.67 Re I 55 4777.48 Ho II

160 4752.79 Y 130 4763.82 Gd 21 4777.62 Nb
60 4753.05 Zr 80 4763.87 I\d

T ¥
11 40 4777.72 M J

iNd
T T
11

200 4753.16 Sc { 65 4763.90 Ce II 190 4777.85 Sm II

20 4753.39 W J 15 4763.95 Ni 35 4778.10 u

40 4753.93 V I 40 bl 4764.22 Lu LuO 65 4778.16 Ir I

1 AAA1000 An c A nA4754.04 Mn C A50 A A OA4764.29 Cr 65 AnnQ4778.26 Ti I

9 47,54.36 Co 40 4764.34 1 h 11 26 4778.29 1 h

60 4754.99 Dv n 21 4764.40 Ru 35 4778.36 Tb 11

26 4755.32 Nb 75 4764.42 Mo I
14 4778.40 Nd

30 d 4755.35 Gd II 25 4764.47 Tb II 35 4778.80 Tb II

47.15. .iU Gd ooll An £.A TO4764.72 Ce 28 c
Annc\ o

9

4779.23 Pr II

40 4755.37 IT
11 65 c 4765.24 rr

T T

11 220 4779.35 5c
55 4755.54 Ce II 300 4765 86 Mn 30 4779.42 Ho
12 4755.58 Rh 45 4766.33 Ti

I
120 4779.46 Nd T

100 4755.73 U II 500 4766.43 Mn I 13 4779.59 Th II
A C45 4755.85 Nd I

AA90 4766.51 Hf I 50 Annf\ £.04779.60 U II

65 c 4756.03 Pr II 13 4766.60 Th I 50 4780.01 Co I

340 4756. 1

1

Cr 22 4766 63r 1 \J\J . \J yj Cr I
17 4780.18 Y I

70 4756.23 Ru 55 4766 63 V J 35 4780.19 u J

26 47.56.46 Ir I 65 4766.81 Nb I 28 4780.23 Ce II

220 47,56.51 Ta I 160 4766.89 La I 16 4780..50 W I

30 47,56.52 Ni 470 4767.24 Gd
!

85 4780.94 Ta
150 47,56.80 { 18 4767.78 W 65 d 4780.99 Gd
100 c 4757.01 Ho 30 4767.86 Cr 4781. 13

1 9fl 4781.04 Y
65 4757.48 V I 11 4768.08 Co I

140 4757.54 W I 35 4768.66 u I 70 c 4781.19 Ho I

40 4757.58 Hf
[

100 4768.77 Ce II 45 4781.72 Ti

25 4757.78 w 120 4768.98 Ta1 a 7n 4781.84 0 III
II
1 1

1 10 4757.84 C f II
1

1

75 4769.26 I I

\J
II 1 7n u

11 4781.87 Yh

500 4757.84 Ru I 95 4769.30 Ru I 180 4781.92 Gd I

80 c 4757.91 Pr II 28 4769.77 Ti I 160 4782.74 Hf I

13 4757.96 Ir

j

70 4770.20 Nd 23 4782.76 Th II

4=;TO 4758 n<r 1 OO, KJO 1 a
!

1 10 4770.20 om
1

oo 4782.92 no
!

310 4758. 12 Ti
1 1 35 4770.43 T ai-.a Ou 4782.94 ivio

45 h 47,58.14 Th I 35 4771.11 Co I 580 4783.10 Sm I

20 4758.20 W I 24 4771.73 Nd 110 4783.35 Pr II

45 4758.26 Gd 35 4771.85 Nb 940 4783.42 Mn
40 T t JO. t r Tb II uv/ 4771.94 Dy 40 d 4783.47 Gd
4"^ 4758.50 Mo 19 4772.26 Nd 4783 56 Gd

320 47.58.70 Gd 870 4772.31 Zr 70 4783.80 Nd II

40 4758.83 Re 100 4772.70 11 II 40 4783.94 Ce II

24 4759.10 Nd 40 4772.88 Nd II 15 4784.04 Th
310 4759.28 Ti 21 4773.15 Ru 50 4784.27 Ru
170 4759.65 Er II 80 4773.25 Nb 140 4784.32 Sr
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

w avelengtn
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

300 4784.62 Gd I 35 4795.92 Ho II 55 4809.37 Nb I

28 4784.78 Ce I 45 4796.22 Ti I 21 4809.47 Ir I

00zo 4/04. to Ce
J

1 nri 4 /yo.oz Mo 14U 4oUy.4/ Lr 1

ZIU AIQA 00 Zr 9Qzo 4 iVO.OV T a TTXI 4U /I Q 1 A OQ Uy 1

yu 4 /OO. Mo T
loU A 7QA QO4 lyO.yZ V 4olU.4y nn 1

150 4785.42 Lu II 120 4797.15 Nd II 1400 4810.53 Zn I

26 4785.70 Nb I 25 4797.55 W I 80 c 4810.60 Nb I

OCA350 4785.86 Sm 35 4797.98 Ti
1

35 /IOTA AA4810.90 U 1

35 4785.91 u 50
A met A A
4798.44 D..KU 90 /loll f\£i481 1.06 Mo 1

A A A no£. n£.4 (bO.UO IN a TT
11 45 h 4798.87 T 1no 22 A01 1 AO4811.08 T: T

1 1 1

55 c 4786.29 Ho I 180 4799.30 Y I 240 4811.34 Nd II

40 4786.46 Mo I 60 4799.42 Nd II 480 4811.88 Sr I

1 1 A 4/00. bl V I
19 4799.77 VV 40 4812.25 Ti I

45 A IOC C A47o6.54 IN I 110 4799.80 T:
1

1

J

}

220 4812.75 Ta I

A1Q(^ c:74 / (50 . 0 / v>e 80 4799.91 w 50 4812.80 Dy I

160 4786.58 Y II 1400 4799.92 Cd I 27 4812.92 Ho II

170 4786.61 Yb II io A TOO O^ Pr II 75 4813.48 Co I
01 A not. £, A4/o0.04 Ta

j

28 4800.00 La 35 4813.50 Tm I
1 1 A110 4786.75 r* AKjd

}

13 4800. 17 1 h TT
11 26 d 4813.72 Th I

1 OAloO A TO/; TO4/O0. la Tk
1 D 23 4800.25 La 4813.89 1 h 1

170 4786.89
100 4813.77 Tb I

Y J 310 4800.50 Hf I

45 4786.91 Gd II 29 4800.64 Dy I 22 4813.80 Os I

75 4786.92 Dy II 65 4800.90 Ce II 45 4814.32 Pr II

45 4/0/. 14
TT
11 120 4801.03 Cr 18 4814.47 Mo I

O 1 Anon -1

A

4 / o / .4U IN a ' 140 4801.05 Od TT
11 190 4815.04

7 TZr I

25 4787.92 w I 90 4801.13 Pr II 85 4815.05 Lu I

20 4788.18 Mo I 30 4801.87 Tb II 22 4815.50 Os I

55 n 4788. 18 Pd I 26 4802.45 Nb 260 4815.52 Ru I

16 4788.28 D-r r 30 4802.58 Gd TT
11 700 4815.63 Zr I

20 4788.42 W 21 4803.48 1 h
TT
11 430 4815.81 Sm II

55 4788.43 Ce J 40 4803.54 Gd II 45 4815.96 Os I

160 4788.67 Zr I 12 4803.95 Th II 85 4816.01 Sm II

40 4789. 1

1

Zr I 160 4804.04 La II 20 4816.10 W I

190 4789..^2 Lr 50 4804.31 Y 110 4816.38 Nb I

40 4789.39 1 h 70 4804.81 vY 35 4816.43 Yb I

170 4789.41 Nd II 60 4804.88 Ru I 55 4816.83 Gd I

35 4789.69 Ce II 15 h 4804.90 Sm II 20 4816.84 W I

40 cw 4789.91 Tb 11 18 4804.91 Mo 28 h 4817. 17 La I

27 4789.92 T 1 T
11 28 4805. 10 1 1

1

1

11 35 4817.17 Nd II

65 4789.96 ^b 11 110 4805.43 1 1 35 4817.21 Hf II

160 4789.96 -Sm J 30 4805..58 Mo J 19 4817.34 Ru I

45 4790.06 I I 27 4805.82 Gd II 85 bl 4817. ,38 Y YO
40 4790.72 Hf II 260 4805.87 Zr I 45 n 4817.51 rj J Trd 1

45 479 1.15 Gd II 45 4805.93 Ce 26 4817.70 Mo I

95 4791.29 Dy I 19 4806.19 Ru 140 bl 4818.20 Y YO

190 c 4791.42 Re I
40 4806.62 Nd I

45 4818.64 Th II

35 4791.48 Ho II 35 4806.68 Zr I 65 4818.87 Hf I

90 4791.50 Sc I 22 4807.00 Ni I 24 4818.96 Nd II

230 4791..58 Sm 11 40 4807.06 Nb I 75 4819.04 Dy I

110 4792.49 Ti I 10 4807.14 Ir I 410 4819.25 Mo I

95 4792.51 Cr T
50 4807.38 W J 85 4819.53 Ta I

45 4792.59 Eu 220 4807.45 Gd I 50 48 19. ,54 U II

50 4792.60 Au I 27 4807.48 Tm I 14 4819.64 Nd II

65 4792.74 Mo I 130 4807.53 V I 140 4819.64 Y I

110 4792.86 Co I 28 4807.66 Ce I 45 4820.03 Ce I

45 4793.12 Ce II 28 4807.66 Ce I 40 4820.24 Yb n
35 4793.28 Zr 50 4807.94 Dy I 140 4820.34 Nd II

65 4793.41 Mo 45 h 4808.01 Gd 190 4820.35 Er II

20 4793.82 Mo 30 4808.09 Mo 200 4820.42 Ti I

670 4793.99 Os 45 4808.13 Th 28 4820.61 Ce I

35 4794.38 Ru 28 4808.18 Pr 18 4820.88 Th II

29 4794.96 Zr 35 4808..SO Ce 12 4821.27 Th II

95 4795.48 Er II 45 4808.53 Ti 320 4821.69 Gd I

35 4795.57 Ru 35 4808.68 Tm 120 4822.13 Y I

30 4795.67 Ir 160 4809.01 La II 18 4822.42 Mo I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W avelengtti

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

110 4822.55 Ce I 75 4834.62 Sm II 55 4845.17 Nb I

26 4822.86 Th I 21 4834.74 Er II 17 4845.38 Ir I

90
/1000 no4ozz.Vo Pr II ZD 4-ooo.Ul W I

on AQA^ CO Ce
{23

d OOO 1 o4823. lo 1 n It
11 4ooo.ZO T1 ooU 4'O40.OO Y1

190 4823.31 Y1 TI
11 v^e TTXI 1 1

1 1
AO A C Pr

1000 4823.52 Mn I 29 4835.66 Nd I 19 4846.35 Zr I

30 4823.60 Th I 35 4835.75 Tm I 65 4846.45 Ta I

200 4824.06 La II 70 4835.98 Nd II
rc
00 AQA^ cn Ce II

14 4824.18 INd
TT
11 40 4836. 13 1

1

T
1 lb A QA 7 AC: u TT

11

280 4824.29 Lx 60 4836.62
T
1

QA 404- / .DO Sir.

85 4824.96 Dy I 35 4836.67 Sm II 140 4847.76 Sm II

85 4825.43 Ta I 65 4836.71 Ce I 140 4847.77 Ce I

22 4825.46 Ti 14 4836.86 Cr I 110
A A n in
4848.10 Gd I

350 4825.48 INd
TT
11 35 4836.96 Yb TT

11 270
A n A n 1 fi

4848.32 5m
j11 40Z0.D0 Us 45 c

A oon no4837.03
1

1

rr TT
11 30 4848.36 1 h

40 4826.70 Th J 80 4837.23 Hf I 110 c 4848.37 Nb J

23 4826.88 La II 40 4837.46 Yb I 65 4848.47 Ti I

27 4826.99 Tm II 28
yl O O T An
4837.48 Ce I 40 c 4848.53 Pr II

100 4827.28 Sc
j

60 4837.59 Tb II 19 4848.81 V
35 4827.30 Drr 26 4837.62 Nb T

1 85 4848.83 Lr

130 4827.45 V J 40 4837.65 Sm II 40 4849.04 Th II

24 d 4827.57 Nd I 26 4837.99 Nb I 110 4849.06 Nd II

4827.74 Nd II 15 4838.11 Mo I 60 h 4849.64 Eu I

190 /I o no f\ A4828.04
'7
Zr

j

110 4838.78 Zr T
1 55

A a A f\ n 1
4849.91 Ce

26
/I o n o A 14828.47 Mo 60 4838.98 Zr T

1 20 A nc f\ on4850.20 Ce T T
11

45 4828.58 Nd II 50 4839.01 Ru I 75 4850.44 Th II

30 4828.67 Er 60 4839.15 Y I 45 4850.58 La II

75 4828.88 Dy I 170 4839.44 3C I 21 4850.61 Hf
27 4828.97 Tm 40 4839.51 Pr II 70 4850.82 La
22 h 4829.03 Ni 70 4839.52 La I 17 4851.15 Yb II

40 h 4829.30 Eu J 18 4839.59 Mo I 210 4851.36 Zr J

c r
DO Nb I ou c Lu II 4851.48 V I

1 10 4829.38 Cr I 19 4839.77 Ru I 60 4851.63 Rh I

21 4829.52 Er 770 4839.87 Y I 30 4851.64 Er II

130 4829.57 Sm II 45 4840.01 La II 27 d 4851.76 Tm I

Dv II I

4851.90 Tm II
50 4829.68 100 4840.27 Co
45 4829.94 Gd 25 4840.39 Tb I 30 4852.17 Ta I

60 4830.33 Eu I 40 h 4840.47 Eu I 45 4852.62 Ce I

410 4830.51 Mo 40 4840.47 Sc I 45 4852.62 Ce
45 483 1.12 Th 45 4840.47 Th II 80 4852.68 Sc

85 4831.15 Er n 28 4840.74 Pr 410 4852.69 Y I

19 4831.18 Ni 10 4840.77 Ir I 15 4852.87 Th I

80 4831.20 Tm II 50
A r% A f\ n A
4840.84 Th I 40 4853. 12 Er II

13 4831.60 Th I 470 4840.87 Ti I 80 4853.33 Nd I

150 4831.64 V I 19 4841.45 Zr I 40 4853.59 Ce

40 c 4832.07 Pr 970 4841.70 Sm I 35 4853.67 Pr
.

360 4832.08 Sr I 75 4841.75 Dy I 40 4854.08 w
55 4832.18 Ta I 60 4842.03 Er I 120 4854.25 Y I

130 4832.28 Nd II 55 4842.15 Nb I 120 4854.36 Sm II

55 4832.31 Ho II 21 4842.43 Rh I 30 4854.41 Er II

70 4832.38 Dvuy 50 4842.48 y I 24 4854.56 Ru J

120 4832.43 V I 30 c 4842.69 Tb II 30 4854.81 Tb
65 4832.80 Th II 45 4843.06 Ce I 890 4854.87 Y II

40 4832.92 Mo I 11 4843.46 Co I 23 4854.95 La I

70 4833.00 Ru 1 790 4843.81 W I 50 4855.04 Sr I

19 4833.02 V 22 4843.87 Os I 35 4855.31 Nd .

30 4833.32 Ho 45 4843.99 Rh I 45 4855.41 Ni
40 4833.32 Sm 45 4844.16 Th II 30 4855.54 Ho II

65 4833.37 Nb 310 4844.21 Sm II 290 4856.01 Ti

100 4833.67 Sc 28 4844.29 Ce II 45 4856.17 Gd

35 4833.75 Dy 25 4844.32 Mn I 40 4856.24 Dy II

26 4833.96 Mo 120 4844.56 Ru I 20 4856.54 Tb II

40 4834.05 Ce 18 4844.56 Th II 50 4856.70 Y
40 4834.19 Hf 30 4844.89 Tb II 65 4856.72 Gd
85 4834.23 Gd 20 4845.17 Mo I 22 4857.36 Pr
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Waveleneth
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

140 4857.44 Er I 50 4869.20 Mo I 11 4881.94 Ta I

140 bid 4857.79 Sc ScO 45 4869.27 Nd I 28 4882.24 Pr I

4858.09 Sc ScO OO22 4ooy.o4 Pr A C45 4882.35 Ti

85 4858.08
T T

U
TT
11 Id

/lo^n no om 11
1 OAloU /1000 Aii

L-e
TT
11

12
i1 O C O 1 A4858. 10 1 n TT

11
O c85 A OTA A/14870.04 1 A14 /1000 TO4ooZ. /Z

45 4858.22 Mo I 250 4870.14 Ti I 29 4882.88 Nd II

40 4858.33 Th II 35 4870.56 La I 85 4883.19 Gd I

A A40 4858.41 Hf 140 4870.80 Cr I 110 4883.60 Zr
CA50 4858.47 Lr TT

11 21 4871.26 V 1900 4883.69 Y TT
11

10 /loco C T4858.57 r r
TT
11 60 4871.32 re 210 4883.77 cbm

40 4858.72 Ce 11 35 4871.44 Nd J 45 4883.78 u II

30 4858.87 Tb II 120 4871,50 Gd I 350 4883.81 Nd
4859.00 Pr II 19 4871.70 Ta I 75 4883.95 Ta I

zoO AOZCi AO4859.0/ IN d
TT
11 150 4872,09 T^Er 11 730 4883.97 Sm I

75 AOCf\ OO 35 4872. 15
T^fe 40 h 4884.05 Eu

130 4859.24 Hf J 19 4872.28 Tm II 13 4884.47 Pr T

65 4859.50 Ce I 30 4872.48 Er II 40 4884.55 Dy I

85 4o5y.55 Sm II 300 4872.49 Sr I 45 4885.01 Nd I

29 4859.58 NT J
iNd 40 4872.92 Th I 400 4885.08 Ti

. 75
A nr r\ /in
4859.68 U

T T
11 21 4872.94 Hf 45 4885.15 U

20 4859.75 Fe ] 8 4873,20 Sm II 35 4885.78 Cr I

330 4859.84 Y I 30 4873.34 Gd II 19 4885.96 Cr I

26 4860.05 Mo I 17 4873.44 Ni I 28 4886.04 Pr II

45 4860.39 Ho 65 4874.00 Ce II 20 4886.18 Ce
0 OA320 4860.9

1

La 11 35 4874.35 Ce 50 4886.28 Y

100 4861.02 u II 13 4874.36 Th J 30 4886.29 Er II

17 4861.20 Cr 35 4874.37 Nd I 28 4886.33 u II

13 4861.22 Th I 35 4875.43 Pd I 26 4886.47 Mo I

35 4861.60 Er II 620 4875.48 V I 40 4886.65 Y I

28 4861.74 Ce 80 4875.57 Tb II 380 4886.90 W
24 4861.77 Nd J 60 d 4875.73 Nd 130 4887.01 Cr J

75 4861.78 Gd I 4875.84 Nd II 26 4887.61 La I

70 4861.84 Cr I 40 4875.93 Dy I 95 4888.08 Dy I

85 4861,87 Ru I 60 4876.06 Sr I 16 4888.37 W I

110 4862.59 Gd I 24 4876.12 Nd II 19 4888.53 Cr I

35 4862.61 V J 25 4876,12 Tb 11 27 4888.84 Er J

25 4863.06 W I 35 4876,26 Pr II 140 4889.10 Nd II

22 4863.13 Ce I 200 4876,32 Sr I 2200 cw 4889.14 Re I

280 4863. 16 Th 11 50 4877,00 Th 11 27 4889.19 Gd
65 4863.25 Ce 80 4877,58 Hf I 20 4889.22 Mo I

80 4863.27 Hf
,

90 c 4877,84 Pr II 40 4889.33 Dv 11

35 4864.18 Ti I 50 h 4878.13 Ca 45 4889.59 Ce
480 4864.74 V I 12 4878.22 Fe I 27 c 4889.67 Ho II

45 4864.78 Nd H 25 4878.28 W I 75 4890.10 Dy II

170 4865.02 Gd II 30 4878.33 Er II 55 4890.26 Pr II

55 4865.23 Prr r 1] 23 4878.37 Mo 16 4890.27 W r

18 4865.36 Lu 11 26 4878.73 Th I 220 4890.70 Nd II

45 4865.48 Th 65 4878,86 La I 90 4890.75 Nb I

110 4865.60 Os I 11 c 4879.11 Pr II 35 4890.77 Fe I

160 4866.06 Zr I 13 4879.14 Ta I 16 4890.87 W I

30 4866.27 1 '1

1

27 4879.19 Tm r
240 4891.07 Nd T

190 4866.74 Nd I 12 4879.53 Pt I 80 4891.50 Fe I

110 4867.62 Eu I 50 4879.65 Y I 27 4891.60 V I

45 4867.84 Nd 11 45 4879.79 Nd I 27 4891.64 Tm I

150 4867.88 Co I 26 4879.89 Er II 28 4891.88 Ce I

360 4868.00 MilIVI o
,

85 4880.16 Dvuy 12 4891.94 Sm II

40 4868.05 Dv II 55 4880.56 V J 100 4891.98 Sr

200 4868.26 Ti 28 4880.91 Ti 65 bl 4892.1 Gd GdO
12 4868.27 Th 11 85 4881.08 Gd 30 4892.35 Ho
35 4868.65 Ce 80 4881.15 Tb II 30 4892.42 W
60 4868.70 Sr 110 4881.24 Zr 55 4892.50 Nb
35 4868.86 L' 65 4881.36 Gd 22 4892.85 Ce
12 4868.88 Th 28 4881.54 Ce 45 4893.12 Zr

80 4868.99 Nb 740 4881.56 V 45 4893.23 Nd
550 4869.15 Ru 27 4881.92 Gd II 75 4893.35 Sm II
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

W avelengtn
• Iin A

Element
and

Spectrum

Intensity

and
Character

W avelcngtn
in A

Element
and

Spectrum

Intensity

and
Character

W avelengtn
in A

Element
and

Spectrum

95 4893.44 Y I 26 4905.13 La I 35 4921.14 Nd I

50 4893.68 Dy I 100 4906.11 Y I 100 4921.27 Ta I

yu Ce II OU 4006 hi Sc (JO 4091 61 Th II

Z 1
AQQA 01 VV ccoo dOOfi 00^yyjyj . yy Ho II 180 4921.77 Ti

00 AQQA TT
11 1 1 n iQ(\ft 00 Prr I 1000 492 1 79 La II

35 4894.30 Sm II 150 4907.18 Eu I 150 4921.87 Y I

29 4894.33 Tb 29 4907.26 Nd I 22 4921.92 Ce I

4U n Yb OAZO 4yu / Mo cnOU 4.099 99 Dy II

AOC\A AO
i

40 /I OAT TO49U7. 16 To
1 a

}

zoo /tOOO 07'VyZZ.Z I v.r

AQQA Qf^
1 n 00zy 4yu 1 , IO l\a ^coo 4-7ZZ.4-0 1 1 u

80 4895.32 Ru I 120 4907.89 Ru I 45 4922.73 Ho I

26 4895.58 Nb I 20 4908.14 Ce I 90 4922.84 Sc I

lOU Ru A OAO AA4yuy.uu Y
}

1 olo /1AOO AC4yzz.y5 Th II
A ^ A QQfi 1 Q r r 0(\ A OAA 1 A4yuy. ly iVio

{

^ c05 /I AO 0 14yz3. lo Uy TT11

oo 4-0VO. '+4- no II
11 OAZ'* /IQAO 7/1

1 m OA/o /1OO0 Al
1 a

280 4896.93 Nd I 90 4909.76 Sc I 65 4923.58 Gd II

27 4896.95 Er II 60 4910.05 Nd I 60 4923.83 Sm II

oo AQQi no Ce
{

7C/o /IQl A 10iy lu. iz Gd I
c c00 /lOOO QO4yzo.oo Tm

on Mo
}

A C45 .1 Al A 0 C4910.00
T r

u
j

OOAzzO ACiOO AA4923.90 Ke
}CSU /I QQQ 1 c:4oyo. lo Lr A /I A 1 A Af\4y 1U.41) bm 1 1 A110 y1AO/1 A/14yz4.04 3m

35 4898.20 Ce I 25 4910.74 W I 35 4924.09 Tb I

30 4898.46 Th II 80 4910.95 Nb I 45 4924.25 Ce I

io Th II lo /I A 1 1 0 O4y 1 i.oo Th
{

OAZO AnOA AO4yz4.4z Th II

/IQOQ 00 Us ioU ACil 1 Af\4y 1 1 .4U 1?.,t-u
j

A 7A4 /U AQOA CLQ4yz4.oo
jOA AQQQ OA Uy 07z /

AO^o4y Iz.oo I D OAA AQOA AA4yz4.0U r r

26 4899.24 Th I 40 4912.53 Th II 40 4924.64 u II

80 4899.25 Ru I 65 4912.60 Os 23 4924.78 Mo
Qfl /tOAA OO U II

r r
OO /I A 1 O ^lO4y iz.oz Pr II

ooZZ ACiOA AA49z4.yU Ce I

I

U

/1QOA CO4oyy .oz Lo
j

"TA 4y lo. 10
I r

u T T
11

o cZ5 Af\OA AA4yz4.yo 1 a
joU /IQOO OAi-oyy .yu Ce Q CAo5U /I A 1 0 OC4y lo.z5 bm TT

11
0*7
Z /

/1AOC AA4yzo.oo IT -
t,r

380 4899.91 Ti 1 190 4913.41 Nd J 22 4925.32 Pr I

850 4899.92 La II 320 4913.62 Ti I 55 4925.41 Ti I

WO -1 OAA A7
i-Kyy . y / Ba II

1 /I A14U Af^l A AO4y 14.UZ Pr A C45 /I AOC AO49/5.43 Er II
1 AAA AO

t-r
T I
11 15

Ani A 1 o4914. Iz 1 h T T
11

o c85 yl AOC AC4925.65 V
1 1 AA /I AAA 1 O

'iyilU. iz Y
I T

11
1 A14 A 1 /I OA4914.30 Sm TT

11
ooZO ,1AOC AA49/0.00 Pr T I

11

55 4900.62 V J 170 4914.37 Nd II 110 4926.00 Ta I

40 4900.73 Sm II 45 4914.94 Ce II 30 4926.16 Ti I

Ac;00 '1-yuu. /y Nb OAoU Ani A AA4y i4.yo Ta A A40 ^ AOA 1 O4yzo. ly Mo I

A A00 1 AAA hu CA50 Ar\l C AO nKe
j

A A40 ^1 nOA A 04yz0.4o Mo
Joozo A AA 1 1 O490 1 .48

1

)

r r 11
r r
55 A n 1 C ^ A4915.24 1

1

0 c35 49/6.83 1 b

120 4901.,53 Nd J 22 4915.26 Hf J 18 4927.00 Er II

28 4901.67 Ce I 55 4915.32 Ce I 22 4927.33 Er II

0 1 AZ lU 1 OA 1 Q 14yUl .04 Nd I
C C
.00

AQT r 004y 10..iZ Ce 1 Qlo /1097 7Q4y/ 1 . lo Th
00 10A1 Q7lyu 1 .0 (

I

La 00ZZ /I A 1 C 114y 1 .0 . 4

1

rr
[

00ZZ ACiOO AA49/o.Oy Ce 11

0 /Iz4 1 AA 1 AA Sm T T

II
A C45 /I A 1 C i^/L49 1 0 . DO Ce 1 C AioO /I AOO 0/149/8.34 1

1

110 4902.03 Nd II 30 4915.83 Gd J 40 4928.44 u J

30 4902.32 W 95 4915.90 Tb I
70 4928.88 Er

I

18 4902.90 Dna 30 4916. 18 VV
-

50 (1 AOO AO
4928.9.1 1 b

Id 1AA.> AC4902. 95 W 5o Am ^ A 14916.41 Dy CA50 AflOO AO49/8.98 Nb I

A 7A lA/AO AC Ru A C45 Am ^ A4910.00 Gd OAZ9 ylOOA CA4yzy.oo Sm II

35 4903.24 Cr I

27 4917.08 Er I
85 4929.84 Gd I

I A 4903.32 Fe I
00ZZ AGIO "l/^'ty lo.OO Ni I lo 4090 QQ Th II

r r
55 4903.64 Er II 430 ,1 A 1 O AA4918.99 Sm I 13 /I A OA C A4930.54 Ce I

65 4903.81 Mo I 50 4919.00 Fe I 65 4930.69 Gd I

95 d 4904.29 V 240 4919.82 Th II 16 ^ A 0A "7A4930.70 Ce I

4904.34 V
130 4919.87 Ti J 35 4930.72 Nd II

40 4904.41 Ni 28 4919.88 Ce I 30 4930.87 Zr
27 4904.43 Er II 1 10 4920. 1

1

Ta 35 4930.93 Y
65 4904.53 Nb 75 4920.38 Sm II 40 4931.55 W
65 4904.59 Ta 120 4920.50 Fe 65 4931.79 Tb

460 4904.88 Lu 26 4920.53 Th II 35 4932.03 V
28 d 4904.89 Ce 330 4920.68 Nd II 28 4932.15 Pr
170 4904.97 Sm 45 4920.80 Ce 23 4933.06 u
40 4905.02 Ru 1000 4920.98 La II 80 4933.10 Mo
20 4905.08 Zr 260 4921.07 Ru 75 4933.64 Zr
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W aVClCllf^LIl

in J\

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelengtn
in A

Element
and

Spectrum

28 4933.66 U II 21 4948.19 Ti I 55 4960.25 Pr I

18 4933.85 Th II 45 4948.56 Gd I 19 4960.42 Th I

zuuuu do^A no Ra ITDa XI 1 vn1 i u Sm II Th II

9 1 n '*704*. 1 i Fr TT 10 4'74'O.Do Ce 9RZo 4'7Dv.OO Ce II

^704-. iZ C A T 1 1X X
AQAO 79 T

oo 4.QA1 AQtyu 1 .uo Ho II

90 4934.25 Sc I 50 4948.76 Zr I 150 4961.39 Nd II

25 4934.45 Hf II 55 4948.94 Hf I 40 4961.47 Gd I

1 d.n1 ^-u 4.0^4. 9^'+704'. OO I o TI Q ^OO /I A/1 A AO4y4y.uo Nd II
1 o19 4901.0U Ce II

00 c ^yo'+.GV rlo 1 00 Art An CO4949.00 TT
11

1 TA
1 <U AC\A^ C\A4901.94 om TT

XX

71(1 4'yoo. ou ID X i IV /I A/1 A TT4949. /

/

I «La OAA AC\AO OA490Z.Z0 c_or

26 4935.62 La II 65 4950.11 Gd I 19 4962.28 Tb II

45 4935.74 Sc 1 28 4950.17 U 11 30 4962.30 Zr I

4'yoo.o i \JS X OO /1ACA OA49oU.z9 Nd 25 4962.37 Hf I

^yOD.oO Mi TiW X
1 1 A /I ACA /:o

4901). OZ Mo 55 4962.55 Lu
AQ'if. no Pr T1 r 1

QA /lACA /TO
490U.0Z 1 n TT

11
O Az4 4963. 18 1 n TT

11

85 4936.01 Gd I 45 4950.66 Y J 80 4963.33 Nd I

45 4936.03 Sm II 27 4950.67 Nd I 60 4963.71 Rh I

1 1 n 4-VOD.oO X ooU /I AC 1 0 7490 1.0/ Pr 0 c35 4963.72 Zr I

oo 4'VOD.OO C A 1 OA
ol)

/I AC 1 CO495 1 . 58 Gd 50 4964.12 Th II

'+VOO.'tZ la 1
1 OAloU /I AC 1 1 A4951.74 Lr TT

11 26
Ar\^ A 1 A
4964.19 Mo

40 4936.77 Th 1 9 4951.90 Ce J 40 4964.41 Mo I

24 4937.22 Yb 11 11 4951.94 Ce I 45 4964.56 Sm II

'+yo / .DO 1 a L 65 4952.07 La 11 55 4964.75 Ti I

oU /10Q7 7/1 T; T
1 1 1

1 OAIzU /I Ac O 0 "7

49.0Z.O / om TT
11

o c35 A C\£. A AO4964.93 Cr
ou AQIQ AO

Ir a 00 /I ACO A A490Z.40 INci
OTz /

AC\AZ AC4965.05 P A TT
11

120 4938.10 Sm II 110 4952.47 Gd I 19 4965.16 Ce I

95 4938.29 Ti I 45 4953.03 Sm II 85 c 4965.37 Nb I

loU ACilQ A 5IVoo.^o r\u 1 35 /I A C 0 AO4953.08 W 0 c35 4965.88 Mn I

tVOO.O 1
C A T OA /I AC 0 104953. 13

J

O 1zl Af\£.£. A/14966.04 1 1

j/1Q0Q on r r 1 00 /I AC 0 1 C4900. lo Gd O 0zo A C\AA 1 O4900. Iz V

290 4939.01 Ho I 55 4953.52 Eu J 28 4966.37 Ce I

55 Cp I rO 4953.60 Er II 00 A.Qf\f\ fi94-700.OZ Er II

W 1 n 1
1 A19 A (\C A AO4954.02 Ce I

c c55 cw 4966.73 Ho II

4y .59.0.1 Le 1
1 ^A170 A nc A f\/i4954.06 c ^SC 1 /I A140 AC\£.£. OA4966.90 V u

I D
j3 onOZU 49.i9. /4 D T

1 r I
A C95 4954.56 1 h

T T
11 60 AC\£iC A*?4966.97 Lr

160
4954.66 1 h

I T
11

Ho II4940.30 Pr I 250 c 4967.21

19 4940.39 Ce I 27 4954.68 Er II 40 4967.33 u
19 /I ft 1 A 70

l-Sl'l-U. / Z T I. T T
1 0 11

OAA A c\c A no4954. To Nd 1 OAlou c 490 (. lo Nb I

70 4941 .33 Sc I 1 10 4954.81 Gr
j

28 4967.87 D-rr
{29 4941 .52 Nb I 90 4955.26 Ku 130 4967.94 Sr

30 4941.,i8 Ti 1 40 4955.78 u J 28 4968.40 Ce II

80 4941.66 Mo I 29 d 4955.95 Sm II 25 4968.53 Ta
1 OA 1 fl 1 0 'J 1194^. ol l.u 1 4956. 13 Sm II

oozz AC\AQ CO4900.00 Gd II

7A/U lyiz.oi) f , ILr 1
1 Q /IQCC AA4900.90 Ce

j

A c00 AC\AO CO490O.OO 1 1

j28 4942.94 Us 1
OQzo /lACA AA4900.UO D-rr O A24 4968.75 1 h

35 4942,95 Nd II 80 c 4956.64 Pr II 160 4968.90 Ru I

17 4943.06 Th I 50 49,56.76 Re 95 4969.16 Gd I

1 10 4943.44 Ce I 40 4956.80 Gd I 45 4969.73 Ta I

28 4943.73 1) f frr 11 140 4957. 18 Tm 0 c35 4969.75 Nd
oo28 4943.83 Ce 11 65 ,1 A C "7 OA4957.29 Gd c c

.0.0
/1AZA OO4909. OO Er

60 4943.90 Nd 11 40 4957.31 Fe J 40 4970.03 Th Jj

130 4944.36 Er 1 480 4957.34 Dy II 340 4970.39 La II

95 4944.61 Ce 11 40 4957.37 W I 26 4970.48 Ir I

260 4944.83 Nd 1 150 4957.54 Mo I 28 4970.66 Ce I

17 4945.46 Th 1 130 4957.61 Fe 40 4970.87 Tm II

26 4945.85 La I 55 4958.10 Nd n 35 4970.93 Nd JJ

95 4946.32 Sm I 18 4958. 1

1

Ta 28 4970.93 Pr I

110 4946.47 La II 21 4958.25 Ti 29 4970.99 Tb
17 4946.66 Th 11 130 4958.79 Gd 27 4971.26 Tm
80 4946.72 Re I 290 4959. 13 Nd II 29 4971.42 Tb

27 c 4946.80 Ho I 65 c 4959.42 Ho II 130 4971.50 Ce II

65 4947.02 Nd II 24 4959.59 Dy 80 h 4971.70 Li

30 4947.33 Ba I 45 4959.86 Ru 28 4971.92 Ce
60 4947.56 Th II 19 49,59.93 Tb II 50 4971.93 Nb
45 4948.18 Ho 11 55 4960.21 Eu 18 4972.06 Ta
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and
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40 4972.10 U II 15 4984.57 Ce II 25 4999.74 Ir I

60 4972.16 Sm II 22 4984.70 W I 110 4999.91 Mo I

35 4972.17 Th II 19 4985.30 Gd II 19 4999.94 Th II

45 4972.23 Ce I 24 /I noc Of4yoo.O / Th I 16 h 5000.34 Ni I

15 4972.56 W I 40 4985. 5z Uy T
1

55 4972.61 Gd I 26 4985.56 Mo I 90 5000.38 Er II

35 4972.82 Nd 80 4985.98 Re I 70 5000.44 Nd II

29 4973.04 Tb I 45 4986.37 Ce II 85 5000.95 Nb
75 4973.05 Ti I 45 4986.44 Ce I 230 5001.01 Ti I

110 4973. 14 Nb I 370 4986.83 La II 35 5001.02 I m

23 4973.36 Mo I 40 4986.90 u 11 800 5001.14 Lu J

35 4973.38 Th II 65 4986.92 W I 45 5001.22 Sm II

23 4973.40 Nd I 110 4987.15 Th II 27 5001.59 Tm
28 4973.57 Dy I 90 4987.17 Nd II 50 5001.79 La I

120 4973.66 Sc I 55 4987.26 Ru I 12 5001.87 Fe I

35 4973.74 Sm II 65 4987.54 Ce I 50 5002.10 Th T

28 4974.09 Ce I 22 4987.82 Zr I 35 5002.13 La II

35 4974.12 Ru I 35 4988.69 Ce I 65 5002.25 Nb
120 4974.30 Y I 35 c 4988.96 Ho I 70 5002.33 V I

80 4974.92 Pr I 190 4988.97 Nb I 90 5002.44 Pr II

40 4975.12 Tm n 22 4989.08 W I 25 5002 74xJ\J\J^ 4 ^ Ir

50 4975.14 Nb I 150 4989^15 Ti I 45 5002.78 Ce 11

120 4975.25 Hf I 90 4989.29 Pr II 15 5002.79 W
120 4975.35 Ti I 19 4989.31 Th I 50 5003.87 Dy I

90 4975.50 Nd I 55 4989.32 Tm II 55 5004.28 Dy II

110 4975.75 Pr I 23 4989.41 Nd 11 45 5004.59 Pr n
45 4975.76 Eu I 35 4989^44 Sm II 23 5004^81 Ce
35 4975.95 Th II 13 4989.51 Nd II 19 5004.84 Tb I

170 4975.98 Sm I 250 4989.94 Nd II 19 5004.91 Mn I

90 4976.20 Ru I 35 4990.31 Er I 90 5005.44 Pb I

25 4976.20 Ta I 55 4991.00 Ce 11 10 5005.72 Fe
80 4976.39 Pr I 4600 4991.07 Ti I 29 5006.10 Tb 11

130 4976.42 Er I 140 4991.28 La II 25 5006.13 Fe
19 4976.59 Th II 140 4991.92 Sc I 330 5006. 15 W I

45 4977.20 Ce II 70 4992.02 Sm II 23 5006.42 Ce I

65 4977.74 Ti I 45 4992.36 Er II 23 .5006.42 Ce
60 4977.75 Rh I 45 4992.39 Ce I 100 5006.97 Y ,

35 4977.95 La I 120 4992.74 Ru I 3600 ,5007.21 Ti I

120 4978.20 Ti I 27 4993.79 Tm II 250 5007.25 Er I

50 4978.90 Tm I 85 4993.82 Tb II 19 5008.19 Th II

210 4979. 12 Mo I 65 4993.88 La I 110 5008 22 u II

40 4979^18 RVif\ II 15 4994^08 W I 90 5008.96 Fr 1

1

40 4979.32 Os I 800 4994.13 Lu II 210 5009.10 Ce
55 4979.84 w I 65 4994.30 Nb I 17 5009. 17 Ir I

220 4979.97 Ho I 130 4994.63 Ce I 24 5009.52 Yb II

45 4980. 16 Mi 19 4994.72 Tm1 III II1 i 120 5009 65 Ti1 1

29 4980J6 1 D TI
11 100 4994.76 Ii 160 5009.77 Tm

I m II
1

1

160 4980.35 Ru I 90 4995.05 Ho I 24 5010.60 Dy
150 4980.37 Sc I 30 4995.08 Ti I 20 5010.81 Mo I

29 4980.56 Tb I 15 4995.29 W I 65 5010.82 Gd II

40 4980 68 1 m 111

1

23 4995.32 I1 160 501 1 .23 R II1\ u

}27 4980.88 IN (1 1 50 4995.84 TK1 D II
1

1

23 5011.42 u
19 4980.95 Th II 85 4996.33 Zr I 30 5011.46 Zr

70 4981.28 Nd II 35 4996.82 La II 55 5011.67 Nd II

45 4981.73 Sm II 140 4997. 10 Ti I 55 5011.74 Gd I

5800 4981.73 T;
1

1

I
1 24 4997.80 TVi1 n 1111 100 5011.77 TI

1

1

120 4982^ 13 Y TI
1

1

75 4997^88 NK1 'I D I1 12 5012^07 r e

220 4982.59 W I 55 4997.95 Tb I 35 c 5012.42 Ho J

35 4982.89 Nd I 45 4998.13 Ce I 18 5012.46 Ni

29 4983.38 Sm II 55 4998.37 Gd n 35 5012.52 Ce

oo 4983.45 Ru I 90 4998.55 Nd II 75 5012.52 Ta
80 4983! 45 Sc I 75 4999^07 Gd I 180 5013^17 Eu
35 4983.53 W I 720 4999.47 La II 40 5013.27 Nb
45 4984.13 Ni I 4000 4999.51 Ti I 55 5013.28 Ho II

35 4984.42 Ce II 15 4999.68 Hf 11 230 5013.30 Ti
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum.

Intensity

and
Character

Wavelength
in A

Element
and
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Intensity

and
Character

Wavelength
in A
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and
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60 5013.32 Cr I 90 5027.15 Nd I 75 5040 62 Ti I

35 5013.74 Ce I 19 5027.34 Ce II 24 5040.68 Th I

23 5013.78 Ce I 170 5027.38 U I 35 5040.74 Ru I

3200 d 5014.19 Ti
J

65 5027.85 Nd II 55 5040.82 Hf II

5014.24 T;
1

1

40 5027.87 Uy 120 5040.85 Le

19 5014.29 Ce I 65 5028.16 Ru I 27 h 5041.00 Tm II

19 5014.29 Ce J 30 5028.17 Ho I 60 h 5041.62 Ca I

65 5014.55 Nd I 65 5028.33 Ce I 10 5041.76 Fe I

35 5014.56 Tm II 140 5028.33 Er 210 5042.05 Er II

180 5014.60 Mo 140 5028.44 Sm f T
II 50 w 5042.06 I b TT

11

85 5014.62 V I 130 5028 61 Th II 35 5042 08 Ce I

90 5014.95 Ru I 120 5028.91 Er II 15 5042.24 Ce I

30 5014.98 Ir I 80 5029.00 Mo 130 5042.37 Ho I

750 5015.04 Gd
}

90 5029.45 Nd I 160 5042.63 Dy I

220 5015.30 w 110 5029.54 Eu I 23 5043.20 Ce I

18 5015.40 Nd 11 17 5029.63 Th II 90 5043 32 Ta J

28 5015.56 Pr II 35 5029.77 Er II 22 5043.50 Tm T

50 5015.89 Th II 40 5030.13 Nb 85 5043.59 Ti I

580 5016.17 Ti I 23 h 5030.64 Ce I 110 5043.83 Pr I

19 5016.48 Ce 65 .5030.78 Mo 130 5043.86 Er I

19 5016.48 Ce J 530 5031 0? Sc 11 1 o\j
CLflAd 09 Ce II

23 5016^55 Ce J 29 5031.18 Sm 11 14 5044.04 Pt
45 5016.61 Sm II 65 5031.29 Gd II 35 5044.27 Ti I

26 5016.78 Mo 40 5031.56 Gd II 400 5044.28 Sm I

260 5017.26 1 h
T I
11 35 5031.77 Ce I 18 5044.42 Ta I

50 50 1 7 . 59 Ni ] 55 5031 Os J ^0o\j cifidd 79 Th T

230 5017J5 Nb J 35 5031.97 Pr II 5044.75 1 11

27 5017.87 Tm 11 35 5031.99 Ce II 35 5044.73 Ho I

24 5017.98 Dy II 55 5032.74 Sc I 130 5044.89 Er I

95 5018.20 Hf 55 5032.95 Ho II 19 5045.25 Th

80 50 18..39 Sc J 50 5033 00 Dv J 55 5045.41 Ti
T

120 5018.59 Pr J 50 5033.12 Tb T 35 5045^41 Tm T

40 5019.32 Th 11 100 50.33.38 Pr I 320 5045.52 Pr I

30 .5019.36 Gd 11 150 5033.52 Nd II 35 5045.98 Er II

35 h 5019.51 La I 90 5033.55 Eu I 17 5046.06 Ir I

40 5019.51 Nh r
23 5033 81 Ce T

26 5046 59 Mo I

200 .5019.76 Pr J 19 5033.85 Ce J 250 5046.58 Zr J

20 5019.85 Mo I 160 5034.22 Tm II 140 5046.88 La I

840 5020.03 Ti I 270 5034.41 Pr II 19 5047.05 Th I

70 .5020.14 .Sc 100 5035.37 Ni I 24 5047.25 Dy I

27 5020.37 Gd 1200 5035.91 Ti 65 5047.31 Ru J

17 5020.54 Th 200 5035*94 Er
r

23 5047*41 LI II

65 5021.44 Ce 840 5036.47 Ti I 24 5047.43 Th II

80 .5021.51 .Sc I 45 h 5036.64 Ce I 95 5047.45 Hf I

15 5021.75 Hf I 200 5037.37 Ta I 100 .5047.71 Mo I

70 Dv
.

UD C 5037.46 Pr II 4.0 'iO/l? 9fi Nb T

50 .5022.16 Tb
I #

65 c 5037^60 Ho 26 .5048.04 La II

18 5022.67 Nd 90 5037.66 Ta I 26 5048.21 Ti

120 5022.87 Ce H 120 5037.78 Ce II 19 5048.78 Gd II

840 5022.87 Ti I 740 5038.40 Ti I 65 .5048.83 Ce I

1 70 5022.91 Eu
,

23 5038.91 Mo 16 5048 85 Ni J

55 5023.13 II 210 5039.04 Nb ,

45 5049.51 Sm
60 5023.50 Sm 11 75 5039.09 Gd I 240 5049.80 Th II

30 5024.03 Dv 1 45 5039.12 Os I 20 5049.82 Fe I

29 5024.24 Tb 11 24 5039.23 Th I 50 h 5050.21 Dy I

4STO 5024.28 L, r 1) 23 5039 73 210 5050 57 La
.

24 5024.54 35 5039.80 Ce II 24 5050.78 Th T

29 5024.65 Tb J 27 ,5039.92 Nd 65 5050.88 Gd II

580 5024.84 Ti 23 5039.94 Ce 35 5050.98 Ce
23 h 5025.15 Ce 1200 5039.95 Ti 45 5051.06 Nd

Ti 40 h 5040. 15 Th ThO 30 5051.44 Ho II

90 5026.18 Ru 55 5040^20 Nd 28 505L63 V
150 5026.36 Nb 35 5040.35 Ru 10 5051.64 Fe
65 5026.53 Ho 55 5040.36 W 17 5051.90 Cr

200 5026.96 Pr 24 5040.,56 Th II 22 5052.23 W
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Table 2. All observed lines in order of wavelength — Continued

Intensity
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Wavelength
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55 5052.66 Er I 27 5065.88 Tm I 50 5076.74 Yb I

200 5052.76 Sm H 17 5065.91 Cr I 70 5077.16 Nd II

110 5052.87 Ti I 95 5065.93 Ce I 27 5077.18 Tm I

10 DUDo. ly Dy 95 5065 99 1 1

I

40 5077.40 MUINb
Zo DUOO.ZO Cp 80 5066 67 Tm 130 5077.59 Er II

820 5053.28 w I 24 5066.78 Th I 120 5077.67 Dy I

30 5053.35 Dy I 35 5066.85 Nd II 23 5077.82 u II

160 5053.40 Pr I 22 5066.86 Sm II 75 5077.85 Ce II

oD Ce "in RnA7 nADUD / .UD Gd II 5078 950\J 1 0 . iLO Tb
0 1Z 1 DU04'.Uo Ti1 1 OD cnA7 lADUO / . 10 Cp TT11 470 5078 25 Zr

55 5054.18 Ce I 17 5067.30 Yb II 24 5078.92 La I

55 5054.30 Tb I 40 5067.71 Cr I 750 5078.96 Nb I

210 5054.60 W I 30 5067.80 Yb I 55 5079.09 Nd I

Ho II c:aa7 Q7DUO { .O I Ta
{

cnvQ noDU ty,vy Os
Da DUD i .y\J I aL-a OD OU i 7 . 00 I a

50 5055.00 Mo I 75 5067.95 Eu I 30 5079.65 Hf II

85 5055.34 Th II 110 5067.97 Th I 470 5079.68 Ce II

24 5055.46 Dy I 35 h 5068.33 Ti I 60 5079.86 Sm I

97 OUOD.OZ W
{

1 n c^AAQ 70DUOo. ly Fe 1^OD ^f\lQ Q7DU ly.oi Mo
v>e OU DUOo. 00 oc 1 onlUU CAQA A9DUoU.UZ iVlO

170 5056.46 La I 210 5069.12 W I 24 5080.05 Tb II

90 5056.89 Nd I 70 5069.14 Yb I 35 h 5080.21 La II

450 5057.33 Ru I 65 5069.35 Ti I 65 5080.47 Ce I

oj n cri';? AnOUD / .OU Lu 1 70 cnAo Aft Sm II 7n
i U cnsn =i9DUoU.DZ Er

Do Cfi=;7 7il o m 98Zo C cn7n n9OU i U.UZ Prr r
TT
11 1 nnlUU cnsn '^9DUOU.DZ Ni1

170 5058.01 Nb I 45 5070.19 Gd I 65 5081.11 Ni I

35 5058.07 Mo I 75 5070.21 Y I 24 5081.11 Tb I

40 5058.56 Re I 530 5070.23 Sc I 35 5081.26 Mo I

/ KJ OUOo.OO Th II 1 uu '^(\1C\ 9ADU / U. ZO Zr 9 1 nc\Z lUU ens I '^fiDUO 1 . DO Sc
ZD n =in=ip 7nOUOo. /

U

To
1 a 7n c;n7n ^9DU /U.DZ cr IT11 1

0

cnoi onDUO 1 .OU Tk
1 D

65 5059.35 Nb I 95 5070.68 Dy I 30 5081.89 Nd
30 50.59.48 Pt I 45 5071.02 Gd II 30 5082.25 Ta I

60 50.59.85 Sm 1 540 5071.20 Sm I 55 5082.80 Gd I

OAZ't Th
{

CnTl AODU i 1 .'to Ti Q0 DUOo . 04 Fe
zuu oUov .OO IVI 0 1 414

CA71 Cf\dU / 1 .oU 9 "5

Zo CAQQ ZZDUoO.DD *.^e

27 5060.04 Nd I 23 5071.55 Ce ] 1200 5083.72 Sc I

85 5060.39 Zr [ 120 5071.74 W I 26 h 5084.08 Ni I

27 5060.42 Tm II 120 5071.78 Ce I 23 5084.17 Ce I

oo C '^riAH 7=^ Ho
j

D.> ^071 P7DU 11.01 Nd
{

1

0

DUO^-.^fO Ce
{1

1 m 7C DU IZ.iy V
I OD cnoc nnDUOD.UV 1 m

70 ,5060.93 Sm I 27 5072.42 Tm I 85 5085.26 Zr J

27 5061.06 Cd II 35 5072.88 Os J 40 5085.34 Ti J

40 5061.22 Th II 40 5072.92 Cr I 14 5085.52 Rh I

1 1 f\ c:nA9 1 1OUOZ . 1 I Ti I
on ^r\70 07DU I L.y

I

Ru
[

1 1 nn
1 lUU cnQc ccDUO.J.DD Sc

j97Z 1 oUoZ.Zr) J
' Ml ^(M'O 00DU I Z .W ' zouu DUO.J.OZ Ld

35 5062.52 Mo J 55 5073.74 Gd J 35 5085.86 U II

21 5062.64 Ru J 35 5073.87 Nd J 750 5086.95 Sc
27 5062.86 Gd II 75 5073.98 Zr I 130 5087.07 Ti I

criA') ooouoz.yz La II
A ^OD DU i '4-. D'+ Ho I

90zv ^CiQl AQDUO / .UO Sm II

oUoa . 4U rr 99nzzu DU / '+.0'1-
vu
I D '

1 QAlOU C AQ7 1 0DUO / . 1

Z

nr r '

110 5063.73 Nd 11 35 5074.52 Nd I 390 5087.14 Sc I

35 5063.77 r 75 5074.72 Ce I 65 5087.37 Ta
45 5063.96 Ce 1 55 b 5074.74 Hf Hf 0 1100 5087.42 Y II

35 5064.07 Ti I dU /4. / / Os I
90zy C1AQ7 Af^DUo / .OD Sm II

J coo CAA 1 1

O

0004. iZ V ZC\1A 70DU i^. ly Ivln '
^Aou C AQQ 1 QDUOO. 1 0 Y '

29 5064.24 Sm 11 240 5075.35 Ce II 21 5088.29 U J

250 5064.32 So 24 5075.47 Th II 60 5088.32 Sm J

19 5064.60 Th I 45 c 5075.71 Pr II 22 5088.97 Sm II
on29 5064.64 Mo o c nzoU cn7c 0

1

Sc 7Q(D
cnon 1 0,DUoy. Iz Tb II

14uU 5064.66 Ti 1 onIzU cn7A 00 Ru 'i^00 cnon AODUoV.OZ Ce

28 c 5064.90 Pr II 27 5076.36 Tm 24 5089.66 Tb
360 5064.91 Zr 45 5076.37 Ta 1,50 h 5089.84 Nd II

110 5065.22 Zr 65 5076.48 Ce II 270 5089.89 Sc
130 5065.25 Nb 360 5076.59 Nd II 80 5090.38 Dv II

55 5065.79 Tb 65 5076.69 Sm 70 5090.63 Rh
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Table 2. All observed lines in order of wavelength — Continued
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and
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and
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Wavelength
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Intensity

and
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90 5090.71 Ta I 180 5109.06 Sc I 45 5121.36 Ce I

24 5090.75 Th II 25 c 5109.37 Ta II 19 5121.61 Tb II

35 5090.88 Ce II 55 5109.44 Ti I 85 5121.80 Nb I

A n crvQA 07ouyu.y

/

Mo loU =11 r\Q 71OIVJV. / 1 Mo
j

oDU CI OO 1 AOlZZ. 14 Sm
{OO CfiQl '2/1 Mr. onzu cii no 77 Ta 99ZZ CLl 99 9Q Oa

45 5091.73 Ce I 80 5110.32 Dy I 65 5122.39 Ce I

45 5091.73 Ce I 40 5110.36 W I 28 5122.68 Ce I

35 5092.16 Mo I 360 5110.38 Pr II 17 5122.77 Co I

ncyo oUVz.zo Gd II 20 5110.41 Fe
}

470 C 1 OO AA5122.99 La II

OC 30 5110.75 450 oi/3.zl Y IT
11

75 h 5092.69 Eu I 560 5110.76 Pr II 17 5123.46 Cr J

360 5092.80 Nd II 55 5110.81 Os 30 5123.66 Ir I

80 5093.07 Ho I 55 5110.81 Pd I 30 5123.68 Gd II

OO Ce
}

CA50 5110.86 Th II 24 5123.73 Ru
Rii 45 5111.61 340 5123.79

TT
11

55 b 5093.88 Hf Hf 0 15 5112.13 Hf I 29 5123.83 Mo J

21 5094.13 Th I 50 5112.27 Zr II 40 5124.23 W J

40 c 5094.41 Nb I 130 5112.70 Ce 120 5124.56 Er I

W oUVo.U / Th
j

150 5112.86 Sc I 90 5124.77 Eu
At\4U ouyo.z (

To
1 a 17 5113. 13 Lr 50 5124.86 c5m IT

11

420 5095.30 Nb I 190 5113.44 Ti J 65 5125.01 Ce J

40 5095.89 Mo I 95 5113.97 Tm J 120 5125.56 Gd II

65 5096.06 Gd II 170 5114.37 Eu I 14 5125.69 Co
yu n CAAA A A Eu

}

27 51 14.53 Nd 17 5126.20 Co I

(U CAAA ;A R «Ke 50 51 14. 5o 1 m TT
11 55 5127.26 Ku

65 5096.52 Nd II 470 5114.56 La II 130 5127.41 Er II

100 5096.65 Mo 80 5114.97 Mo 85 5127.66 Nb
390 5096.73 Sc I 30 5115.04 Th I 140 5127.81 Ho I

li h 5097.26 Ce 95 51 15.24 Ce I 7 5127.93 Ce I

CAm ro .Mo 95 5115.24 Ce 15 5128.02 Ce

35 5098.03 Mo J 140 5115.24 Zr J 19 5128.53 Hf II

50 5098.04 Th II 21 5115.40 Ni J 110 5128.53 V
130 5098.38 Gd II 65 5115.65 Ce J 170 5129.10 Eu I

10 5098.71 Fc 1 1 10 51 15.84 Ta I 30 5129. 15 Ti II

620 3099.23 320 51 16.69 Sc 55 5129.27 Ho TT
11

18 5099.32 Ni J 140 5116.70 Sm JT 18 h 5129.38 Ni J

23 5099.38 Ce J 35 5116.97 Mo J 410 5129.52 Pr II

26 h 5099.95 Ni I 75 5117.02 Pd I 170 5129.57 Ce
170 5100. 16 Nb 510 5117. 16 Sm I 90 5130.08 Eu I

170 5100.22 Sm 11 160 51 17. 17 Ce 35 5130. 1

1

w
5100.39 I

40 5117.25 Ta T 65 5130.28 Gd II

21 5100.62 Th J 70 5117.25 u JJ 680 5130.60 Nd II

55 5100.94 Gd II 40 5117.29 Pr I 19 5130.76 Rh
24 5101.09 Tb I 60 51 17.94 Mn I 40 5131.07 Th II

370 5101. 12 Sc ' 19 51 17.95 Ce 120 5131.53 Er

180 5102.39 Nd II 22 c 5118.03 Pr JJ 50 w 5131.69 Tb J

260 5103.09 Sm II 35 5118.39 Tb J 45 5132.12 Ta J

70 5103.11 Nd 45 5118.88 Ce J 35 5132.21 Sm J

24 5103. 13 La I 210 51 19. 1

1

II 170 5132.33 Nd II

21 5103. 15 Ti I 23 51 19.46 Ce 40 5133.34 Nb

910 5103.45 Gd 23 5119.46 Ce J 85 5133.40 Zr J

90 5103.50 Os 23 5119.51 Ce J 270 51,33.44 Pr J

140 5101.48 Sm II 35 5119.61 Nd II 17 5133.45 Co I

35 5105.11 \ I 60 51 19.64 Er II 210 5133.52 Eu I

150 d 5105.21 Nd II 130 h 5120.04 Dy 1 25 5133.68 Fe

5105.35 Nd I

24 5120.18 Tb J 70 b 5133.68 Sc ScO
400 5105.54 Cu [ 170 5120.30 Nb J 130 5133.83 Er II

200 5106.23 l.a ] 20 5120.32 Re J 65 5133.89 Ru
80 5107.07 Ru 270 5120.42 Ti 140 5134.05 Lu
24 5107.24 Th II 50 5120.42 Zr 23 5134.23 Nd

40 5107.53 Tm 22 5120.67 Tm 55 5134.45 Ce
360 5107^59 Nd II 23 5120.69 Rh 210 5134.75 Nb
24 5108.56 Tb 65 5120.78 Ce 30 5135.02 Dy
10 5108.89 Co 45 5120.88 La 2700 5135.09 Lu

180 5108.91 Gd II 35 5121.30 Nd II 270 5135.14 Pr II
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Table 2. All observed lines in order of wavelength — Conlmued

Intensity

and
Character

Wavelength
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Intensity

and
Character

Wavelwigth
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Intensity
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180 5135.20 Y I 25 5148.78 Ta I 250 5160.33 Nb I

35 d 5135.32 Ce I 10 1 5148.84 Na I 80 5160.33 U II

21 5135.44 La I 15 5149.38 Gd II 70 5160.72 Th
DO O 1 OO

.

40 5149.40 1 m TT
11 45 5160 90 Gd If

11

OD u loo .OU Sm { 160 5149.59 Ho II 75 5160.99 Zr

20 5135.98 Yb II 65 5149.66 Ce I 40 5161.03 Dy II

75 5136.04 Gd I 140 5149.74 Os I 280 5161.48 Ce I

30 5136.47 Ta I 30 5149.84 Gd II 25 5161.65 Re I

CI 0/; t-roloO.oo Ru 9QZo 014V. 00 Pr
}

70 ^}f\} 71oiu 1 . i

1

Nd II

CI QQo lou.oo TI 1 nn CI AO 00 ce 9nn ClAl 7

A

0 J.U 1 . / 4- PrX I
TI11

18 5137.05 u II 65 5150.39 Ce I 75 5161.81 Ta I

23 5137.08 Ni I 40 5150.64 Nb I 29 5162.86 Sm II

45 5137.12 Ce I 25 5150.87 Ta I 80 5163.19 Mo I

Cl 17 70O 1 0 i . J o Ce
f

^nOU OiDU.OV Mn
}

55 ci/:Q 970 1 Oo . Z / Ce II

£•0 ^1 ^ft nnO 1 OO. uu Ce 1 1 n ClCl A70 lOl.VJ / RiiIXU 9d. c 1 £.0 A f.OIO0.4O Til1 n

40 5138.40 W I 50 5151.61 Th I 120 5163.62 La II

110 5138.42 V I 24 5151.86 Th II 65 5163.65 Ta I

24 5139.16 La I 28 5152.01 Os I 75 5163.70 Gd I

9'; ci 'JQ 9*;O 1 07

.

Fe
}

9in Cl C9 9n0 1 oZ. zu Ti 55 ciAQ QAolOo.oU Er II

00 CLl 30 AQO 1 0 7 . ^o r c 1 nn n CI C9 on0 loz.ou Pr1 r
II
11 lOU 0 lOo.O'* r a

25 5139.53 V I 75 5152.63 Nb I 40 5164.12 Dy II

190 5139.60 Dy II 55 5153.20 Ru I 55 5164.14 U
50 5139.65 Cr I 200 5153.24 Cu I 24 5164.27 Tb I

1Q CLl •JO 77O I OV. 1 1 Ce 9n 1ZU 1
CI c3 An0 10O.4U Na 75 ci/;a. 300104.00 Ce

inn O 1 07 . 0 1 Prr r / 0 CI CQ A90 i0o.4Z 1 a ZOU ^lAA 3Q01 04. 00 IN D

22 5140.28 Tm 11
17' 5153.56 W I 55 5164.54 Gd II

45 5140.50 Ce I 28 5153.91 Ce I 22 5164.62 Sm I

75 5140.58 Nb I 35 5153.99 Ce I 170 5164.77 Er II

94. ci /in 77 Th Zo ^ 1 t^A AA U II 50 ClAA QQOlO'+.Vo Th
OO 0 1'tU.oS- it 1 7

1 I 0 1D4-.U0 Co 1 /u 0100. l'* IN a IT11

50 w 5141.08 Tb II 60 5154.23 Sm II 50 5165.34 Dy I

75 5141.50 Gd I 50 5154.24 Th I 85 5165.96 Zr I

100 5141.62 Ta I 19 5154.39 Ce II 80 5166.06 Sm II

1 ?n 1^14.9 t^Q
D I'+Z .OV Ho II oOU 0 loo.Uo Sm II 70 ciAA 9Q0 1 00. ZO Cr

{t o 0 I'tZ .Do D loo. 14- R..KU '
9 1 r>ziu 01 00. /U

170 5142.76 Ru I 300 5155.45 Zr I 25 5166.79 Ta I

23 h 5142.77 Ni I 60 5155.54 Rh I 21 bl 5166.86 Ti Ti 0
110 5143.22 Ho II 40 h 5155.76 Ni I 750 5167.34 Mg

c 1 97 Th II oDU 1
t^c: OA0 10O.O'+ Gd

j

55 f^l A7 A9010/ .4-Z Hf
QnoU 0 l^l-o.oo INd 11 OU 0 loo.oO loU

c 1 A7 /10010 / .'IV r e

60 5143.58 Er II 45 5156.01 Nd 11 100 5167.76 Mo J

100 5143.69 Ta 80 h 5156.07 Sr 80 5167.79 La J

24 5143.92 Th I 17 5156.34 Co I 90 c 5167.88 Ho I

OO c 1 ,14. (10 Er II snoU 0 1 00. DZ Pr II 90 '^l ^^7 09010/ . VZ Nd II

C 1 /lA A7 Cr ' ooU 0 1 00. 00 1 a zo C 1 3 3OIO0..30 rr ^

24 5145.04 Th 11 180 5156.74 La II 50 5168.35 Sm J

23 5145.08 U II 55 5156.76 Gd II 16 5168.66 Ni J

150 5145.38 Mo 65 5157.07 Sm II 28 5168.98 Os I

La I 0 lO / .ZO Sm I 19 C 1 AO 9QOloy. ZO Ce
^^ AK. Al T"

1 1
1 d 0 1 0 1 . yjy Kn c 1 AO c^7

0 lOV.O / 5m T T
11

22 5145.54 Os I 180 5157.43 La II 110 5169.69 Dy II

45 5145.77 W J 30 5157.96 Hf 35 5169.72 Ce
40 h 5146.48 Ni I 200 5158.00 Zr I 23 5169.94 V I

00 0 140. /4 Co Id
C 1 C 0 AO0 10O.4-O Gd 130 bl ol /U. 1

1

Lu LuO
1 A c 1 /1 7 no Y b

T T
11 00 0 lOo.OU 1 h z9 ol /U. lo 1 b

250 5147.24 Ru J 35 5158.67 Zr 75 5170.18 Hf J

110 5147.39 Mo J 290 5158.69 La J 24 5170.22 Th II

28 5147.48 Pr I 40 5158.69 Rh I 24 5170.61 Tb
OQft r 1 A 7 /I Q Ti A 0

41)
C 1 CO QC0 lov.oo V 23 c 1 7n n 1Ol /u.y 1 Nd II

7r
/O

C 1 /I 7 C /I Nb zoU C 1 CO Af\ Ce 920 c 1 7 1 no01 / l.Uo Ru

110 5147.57 Ce II 280 5159.69 Ce 45 b 5171.06 Sc ScO
50 5147.58 Tb 280 5159.69 Ce 160 d 5171.08 Mo
75 5147.62 Ta 60 h 5159.92 Ba 5171.25 Mo
120 5148.21 Th II 55 5160.00 Ru 60 5171.60 Fe
70 5148.72 V 270 5160.07 Eu 20 5171.63 Ta
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Table 2. All observed lines in order of wavelength — Continued

Intensity
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Intensity

I hfl rflpt pr

Wavelength
in A
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Spectrum

Intensity

and
v.. llal aC Icr

Wavelength
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Spectrum

Gd T
ou C 1 Q/1 CA TK1 D 1 CAlou C 1 AC 11ol95. 1

1

Vrr r XT11

2200 5172.70 Mir
T

55 5184.59 ITu II
11 18 5195.23 no T

1

250 5172.74 Sm I 40 5185.25 Tm 200 5195.31 Pr II

130, 5172.78 Er I 80 5185.30 Dy I 55 5195.36 V I

20 5172.90 Dy II 85 5186.13 Tb I 80 5195.50 Pr I

^1 79 01 La TT
11 o loo. 04 T;

1

1

CC oiyo.ou T
1

230 h 5172.94 Mo
j

30 5186.84 T TTHf 22 5195.63 XV/w T
1

1100 5173.75 Ti 45 5186.92 Gd n 50 h 5195.82 Th I

80 5173.84 La II 110 5186.98 Nb 150 5195.84 Nb I

620 5173.90 Pr II 30 5187.03 Zr I 60 5196.08 Yb I

lou n CI 7/1 1 Q Mo
}

1 olo 5187.05 Nd
J

120 5196.43 Y II

190 5174.55 45 5187.09 cam 85 5196.44 Cr I

80 5175.27 Pr II 55 5187.24 Gd II 50 5196.59 Mn I

470 5175.42 Sm 370 5187.46 Ce II 170 5196.61 Lu I

45 c 5175.84 Pr II 14 5187.46 Th I 95 5197.66 Dy II

f\(\uu ci 7t: Q7 D 1,Kh
J

oU 0 lo /. /o Hf II 410 5197.77 Gd I

21 5176.08 Co 55 5187.85 Ho 55 5198.07 Nd I

190 5176.28 Gd II 55 5187.88 Gd j 50 5198.80 1 11
T
1

50 5176.51 Tb 260 5188.22 La II 50 5198.86 Tb I

13 5176.56 Ni I 22 5188.22 Pr II 95 5199.16 Th I

7 A/U Ol 10. 1 / V I 40 5188.45 Dy II 45 5199.21 Gd II

80 5176.79 Nd II 50 5188.48 Tb 200 5199.85 Eu I

50 5176.96 Th 19 5188.53 TTXI 80 5199^87 RiiI\U T
1

12 5177.27 Rh I 75 5188.66 Ce 35 5200.11 Ce I

580 5177.31 La I 85 5188.70 Ti II 330 5200.12 Nd II

C 1 11 0/^oil 1 .60 Pr I 100 h 5188.85 Ca I 110 5200. 17 Mo I

35 5177.43 Cr
}

160 5188.90 Er II 35 5200.19 Cr I

19 5177.73 Ce 20 5188.93 1 a 40 5200.40 T
1

20 5177.95 Ir I 190 5189.20 Nb I 960 5200.41 Y II

70 h 5178.01 Sm II 35 5189.26 Ce I 13 5200.46 Ce I

C

1

10 1 A Gd II
OA30 5189.58 Ti I 27 5200.55 Gd II

28 5178.68 Ce
{

21 5189.67 Th II 250 5200 59 Sm I

18 5178.75 Nd 90 5190.11 Ho II 50 5200.74 Mo I
X

45 5178.84 Gd II 50 5190.87 Th II 110 5200.96 Eu I

40 c 5178.89 Re I 55 5191.08 Gd II 65 5201.10 Ti I

1 7 C

1

10 AA
0 1 /o.y9 Zr I 200 5191.32 Pr II 100 5201. 15 Zr I

24 5179.12 La 40 5191.44 Mo 55 5201.36 Ce I

27 5179.49 Er II 500 5191.45 Nrl IT 29 5201.45 o 111
T
1

30 5179.78 Nd II 40 5191.47 Fe 35 5201.47 Pb I

40 5179.92 Gd II 100 5191.60 Zr II 45 5202.12 Ru I

50
r 1 CXI5179.97 Tb I 210 5191.66 Ce II 25 5202.34 Fe I

230 5180.31 Nb
[

65 5191.71 Ce
}

45 5202.46 Ce I

75 5180.88 Cp 70 5192.00 r 45 5202.58 Cp r
1

40 c 5180.98 Ta I 20 5192.01 V I 270 5202.63 Os I

130 5181.17 Nd II 60 5192.36 Fe I 60 5202.73 Sm II

20 5181.74 Re I 630 5192.62 Nd II 35 w 5202.77 Tb I

23 5181.75 Ce
{

45 5192.71 W 65 5203 9? Nb I

230 518L86 ni 290 5192^86 Uy 11 35 5203.23 Us I
1

45 5181.93 Ce 1300 5192.98 Ti 45 5203.25 W I

130 c 5182.11 Ho I 110 5192.99 V I 55 5203.27 Ce I

35 5182.53 Th 11 170 5193.08 Nb I 170 5204. 15 La II

120 SI 8? fif)O 1 Oi. . \J\J Nd II 95 5193. 14 Rh
j

55 5204.27 Ce I

19 5182.68 1 m 12 5193'49 45 5204^32 1

1

u IT
11

35 5183.20 Ce 40 5193.52 Os J 65 5204.38 Nd I

35 5183.20 Ce J 23 5193.62 V I 14 5204.51 Tm II

850 5183.42 La II 60 5193.74 Eu I 5300 5204.52 Cr I

4000 5183 62 Mg I 40 5193.82 Th II 55 5204.52 W I

100 5183.70
r
Lx 20 c 5193^99 1 a 40 5204.55 1 D T

1

45 5183.84 Pr II 85 h 5194.04 Ti 35 5204.72 Ce I

90 5183.92 La 120 5194.43 Pr 35 5205.13 Ce I

35 5183.97 W 45 5194.73 Sm 35 5205. 13 Nb I

oo ClOQ QQ Th II 10 SlQd lf\O 1 74'. i U Ce oo SIOi-\jO . O L Ce II

20 5184.15 Yb II 110 5194.83 V 15 5205.66 Dy I

35 5184.19 Rh 30 5194.95 Fe 1500 5205.72 Y II

70 5184.59 Cr 180 5195.02 Ru 15 5205.73 Dy I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
(" n a ra rtpr

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

oZUo. to Th II cn COIQ COOZ 1 O . .J.J Th II111 11 85 ^9^^ 99 Th 11

8400 5206.04 Cr I 360 5219.05 Pr II 35 5233.52 W
120 5206.08 Ti I 85 c 5219.10 Nb I 35 5233.75 V J

55 5206.18 \Y/W I 35 5219.11 Th I IV 5233.77 V^e

20 5206.26 Ta I 280 5219.40 Gd I 130 5233.93 Gd

1 9nizu Fii I fin 5219.40 Mo I 55 5234 02 Ce 11

T 11 T
1 ZoU coin f.nOZiV.D / OC 1 1 in ozo**. u / VV

60 5206.49 Th II 150 5219.71 Ti I 45 h 5234.18 Sm II

5206.66 Th II 40 5220.07 Cu I 450 5234.20 Nd II

150 5206.52 Er I 560 5220.11 Pr II 100 5234.26 Mo I

360 5206.55 Pr II
I 0 coon QAoZzU.oU C A TTLrd 11 Q9nDZU COO/1 07 Lia

20 5206.61 VV T
1 29 5221.12 Sm I oo 5234.31 Ae

16 5206.95 Rh I 45 5221.54 Ho I 55 5234.86 Pd I

75 5207.87 Ti I 65 5221.57 Nd II 40 5235.11 Tb I

150 5207.90 Pr II 30 5221.75 Cr I 45 5235.21 Co I

con? Q7 1 D T
X 'to uzz i .yu IdOK) COQC OQ

1 a

65 5208.42 Ti
1 1 40 5221.99 Tb I

9QZo 5235.77 TT11

11000 5208.44 Cr I 140 5222.20 Sr I 45 5237.07 Ce II

35 5208.70 Ce I 19 5222.66 Rh I 45 5237.16 Rh
28 5208.91 Ce 1 95 5222.69 Ti I 85 c 5237.43 Nb I

1 AAAlUOU COAA AT T
1

A C rooo A/1OZZZ. VI Le 1
QnoU CO 0 7 COozo / .ao 1 a TT11

85 5209.30 I
1 260 5223.46 Ce I

OQzv L
n 5237.58 Sm

19 5209.34 Tb II 300 5223.49 Eu I 9 5237.80 Rh J

60 5209.92 Sm I 65 5223.55 Ru I 40 5237.91 Th II

28 5210.34 Ce II 85 5223.64 Ti I 460 h 5238.20 Mo I

CO 1 A OA t;
1

1

1
OCA COO/I oo T: T

1 1 1 lo COOO AlolioA

I

l^e
}26 5210.44 IVI 0 T

I 95 5224.56 Ti I 5238.50 i^e

55 5210.49 Gd II 770 5224.66 W I 280 5238.55 Sr J

390 5210.52 Sc I 85 5224.93 Zr I 120 5238.58 Ti I

35 5211.04 Ce I 85 5224.94 Cr I 18 5238.61 U II

coil 07OZ 1 1 . Zo 1 n I
1

COO/l oc Ti I
1 oIV COOQ OAozao. VU '

45 5211.28 oC T
1 130 5225.05 Nd II 00Zz 5238.92 ir

16 5211. .52 Rh I 200 5225.11 Sr I 19 5238.97 Cr J

85 5211.60 Yb I 23 5225.12 U II 120 5239.24 Eu I

720 5211.86 La I 65 5225.16 Nb I 35 5239.55 La I

ou CO 1 1 Q£.
IVlo

T
1

1 c COOC 77OZZO. I I V 1
OCAzoU COOQ 7QOZ.3V. /V IN a

TT
11

190 5211.92 Ce T
I 35 5226.21 La II

OCA 5239.82 5c IT
11

65 5212.29 Ti I 19 5226.24 Ce I 17 5239.83 Ce II

310 .5212.37 Nd II 19 5226.38 Ce II 19 5240.12 Ce
50 5212.71 Co I 65 5226.,56 Ti II 40 5240.20 Th II

1 A19 C O 1 O 10 Kn T
1

OAoU coorf; ooOZZO.OO re 1
OA20 CO/iA OAOZ4U.ZU V

}
110 5212.74 Ta 1 12 5226.89 Cr I 29 5240.39 Nb
45 5212.81 W I 120 5227.19 Fe I 35 5240.51 Yb II

60 5212.91 Er 11 35 5227.66 Pt I 180 5240.81 Y
150 5213.23 Nd I 110 5227.97 Pr I 26 5240.83 La I

24 5213.35 TL
1 h 1 120

rooo 1 O5228. Iz 1 b 1
1 1 A
1 10 5240.87 V

80 5213.38 Tm I 22 5228.23 Tm II 230 h 5240.88 Mo
45 5213.43 Ru I 1,30 5228.43 Nd II 40 5242.38 Ru }

19 5214.13 Cr I 60 h 5228.80 Sm II 22 c .5242.71 Pr II

40 5214.28 Tb I 200 5229.27 Sr I 110 h 5242.81 Mo I

16 5214.79 Kh 1
1

A C45 COOA OA IT- ITtr 11 75 C 0/1 O AO W
750 5215.10 Eu I 180 5229.75 Ce I 65 5243.07 Ce
30 5215J3 Er 11 45 5230.16 Ce I 30 5243.40 Cr }

90 5215.65 Nd II 22 c 5230.21 Pr 1 30 5243.47 Zr I

25 5216.28 Fe I 50 5230.22 Co I 20 5243.69 Pr II

35 5216.38 Ce I
1 A19 C OOA /iOoz.iU.Oz Kn 1 110 CO /I 0 AAozla.VV Hf

j95 5216.59 Th II 40 5230.80 Ta I
1 AA100 5244.11 Yb

}40 5216.59 VV 1 55 5230.84 Ce I zz 5244.38

45 5216.73 Pr 11 65 5231.06 Mo I 35 c 5244.47 Ho
85 5217.48 Gd I 110 5231.16 Th I 95 5244.50 Ce

DZlo.zO Cu I
0/1z4 COOO A/1 TU T TIn 11 18 CO/1 ,1 70 Ta

Er 11 26 S?^? 36 Mo I 19 5245 28 Ce
60 5218.40 Sm 1 150 5232.81 Nb I 100 5245.51 Mo
110 d 5218.45 Ta I 140 5232.92 Ce II 260 5245.92 Ce

5218.66 Ta I 110 5232.94 Fe I 21 5246.15 Ti
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

00 Ti J 35 OiOO.OU Th T
55 C97A AQ Nd T

65 5246.87 Gd T
16 5258.37 Dv II 480 5270.27 Ca

r

50 5246.94 Dy II 28 5258.40 Ce II 80 5270.36 Fe I

55 5247.10 Hf II 150 5259.04 Mo I 55 5270.69 Nd II

75 5247.31 Ti I 65 5259.34 W I 1300 5270.95 Re I

18 u 11 1 in1 lU COCA OAOZO 7. O 7 I p TI11 35 5971 04 Ce T

290 5247.56 0C5U 5259.73 p..r r II 0 / u 5271.19 T ai..a

95 5247.65 Th II 70 5259.88 Dy 400 5271.40 Sm I

45 5247.75 U II 28 5259.92 Ce I 270 5271.53 Nb I

50 5247.93 Co I 55 5259.99 Ti I 22 5271.79 Gd I

16 5248. 14 uy TI ID OZOU. 1 / Mo QC00 C07I QAOZ / l.oU iVIO

75 5248"71 Tb 5260.44 ni II11 QC00 5271.81 L.e

50 5248.86 Re I 130 5260.56 Dy 45 5271.86 Ce J

19 5249.16 Ce I 22 5260.81 Gd I 35 5271.92 Ce I

720 5249.59 Nd II 14 5260.93 Tm II 390 5271.96 Eu I

35 5249.61 1 7 c;9f,A AO V 07z /
C079 AAOZ 1 Z.UU

TT
11

22 5249.86 Pr1 r

}

00 5261.14 Mo I 16 5272.00 1

1

U
}10 5250.00 OO 5261.70 0 c00 5272.01 Li I

20 5250.46 Os 110 5261.71 Ca I 19 w 5272.07 Tb II

200 5250.82 Nd II 19 5261.75 Cr I 50 5272.25 Dy II

9 1 T;
1

1

7C
lo w OZOi. 1

1

1 b IT
11

OAoU C079 07OZ /z.o / Od
}1^oo OZ.J 1 .UD v^e { loU OZOZ.Z4 I 1 A

1 lU C 979 AQOZ /z.4o IT..Lu
320 5251.18 Gd 1 13 5263.22 W J 25 5272.48 Nb }

150 d 5251.62 Nb I 55 bl 5263.3 Dy DyO
I

16 5272.72 Pr II

5251.81 Nb I 55 5263.50 Ti 25 5272.82 Sm II

55 5251.67 Ru I CO^O QloZOo.o 1
QA C979 Qloz /z.y

1

Lr
j65 c 5251.71 PrI r

II
11 loU 5263.88 Prr r IT11

c c00 5272.91

65 5251.82 Ho 530 5264.15 Cr 590 5273.43 Nd II

260 5251.92 Sm I 85 5264.18 Ce I 30 5273.44 Cr
55 5251.99 Ce I 35 5264.22 Nd I 340 5274.23 Ce II

1 Q1 7 coco 09oz oz . uz L.e
!

1 I A
OZD'4-.Z'f L.a QA C07C: noOZ / o.uz 1 a

110 5252.11 t; QC00 5264.77 il.r
IT11 9/1Z4 5275.03 1 b }

120 5252.14 Gd II 13 5264.92 Tb 55 5275.04 Hf
75 5252.67 Ce 11 30 5264.95 Hf II 95 h 5275.17 Cr I

35 5252.77 Sm II 55 5265.15 Os I 50 5275.29 Dy II

OZO.J. Uo IN b
j

Q AoU OZOO. 10
J

c c00 OZ ( 0 . 'to
ki^no

19 5253.41 OQAzoU 5265.56 Ca /I clo 5275.53 W
19 5253.44 Th II 25 5265.67 Sm } 1600 cw 5275.56 Re

340 5253.46 La 130 5265.71 Ce II 35 h 5275.69 Cr I

22 52.53.80 Sm I 180 5265.72 Cr I 35 5275.79 Ce II

(30
C 9 C ^ no

IN b O"?z7 n COAC 7/1OZOO. /

4

Nd 7A70
1

n oZ /O.Uo Lr
}35 52.54.54 w 9 5265.82 Co 1 7

17
1

n 5276.19 Co
9 52.54.65 Co } 1.50 5265.98 Ti } 130 c 5276.20 Nb {

85 52.54.75 Gd I 26 5266.30 Co I 28 5276.24 Ce I

55 52.54.82 Ce I 200 5266.40 Eu I 35 5276.28 Mo I

6U OZ.o4.yz Cr 40 OZOO. 4 / Ku '
C A50 C97A /I 9 ILa

60 5255.13 Cr 45 5266.49 Co
{

150 5276.88 Nd
85 .5255.32 Mn { 50 5266.58 Fe 150 h 5277.04 Yb J

45 5255.40 W I 23 h 5266.64 Nd I 22 c ,5277.39 Pr II

360 52.55.51 Nd II 12 5266.71 Th I 120 5277.41 Zr I

1 /I AiW C O C C OA
OZ.).l. OU Gd 40 co^A no

.OZOO.OO Ru 70 C977 CAOZ i / .OU 1 h

45 5255.82 Os 20 h 5267.03 Ba
j

17 5277.52 Ce
75 5255.83 Ti { 65 5267.11 Dv 55 5277.71 Er

140 5255.93 Er II 24 5267.34 Tm II 23 5278.18 u II

28 5255.98 Ce I 22 5268.01 Gd I 100 5278.24 Re I

ooll oz.96.4 / Er II 26
ro^Q CO Co

J

15 C97Q AOoZ /o.4o Ce
480 52.56.90 Sr 65 5268.78 Gd

J

26 5279.13 La
27 5257.02 FrL r

II
1

1

zu 5268.95 Mn 97 5279.34 Er

45 5257.04 u II 14 5269.27 Rh 29 c 5279.43 Nb
40 5257.07 Ru 120 5269.48 Nd II 35 5279.53 Yb

O Qli ozb < .00 Nd 35 C9^0 CIozoy.o 1 Ce 65 C97Q ^;COZ / V.OO Mo
40 5257.49 Yb II 15 5269.54 Ce 50 5279.70 Dy
17 5257'62 Co 220 5269.54 Fe 18 5279.82 Ta
35 5257.85 La 90 5269.78 Nd II 75 5280.05 Zr

280 5258.33 Sc 50 5269.92 Nb 12 5280.10 Th
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Table 2. All observed lines in order of wavelength— Conilnued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and
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Intensity

and
Character

Wavelength
m A

Element
and

Spectrum

11 h 5280.12 Rh I 120 5294.87 Hf I 110 5306.47 Nd II

19 5280.29 Cr I 17 5294.95 Ce I 55 5306.70 Gd I

70 5280.38 u I 90 5295.01 Ta
J

650 C OAT 1 O5307. 12 Tm I

45 h 5280.65 Co
}

55
c one A n5295.47 Mo

J

zoU roA*? OADoU/.oU T
1

40 5280.82 Ru 120
c one £ 05295.63 rd Til

1 11
II
11

210 5280.86 Mo J 20 5295.65 Os J 24 5307.53 La I

18 5281.02 Ta I 65 5295.79 Ti I 30 5307.82 Hf I

75 5281.05 Tb I 35 5296.34 Nb I 29 5308.19 Tb I

17 5281.35 Ce I 130 5296.56 Ce I 27 5308.28
M J
INd

T
1

20 5281.80 Fe 340 5296.69 Cr I 23 5308.30 Ce 1

55 5282.07 Dv J 120 5296.79 Zr
T

23 5308.30 Ce I

40 5282.39 Ti I 120 5297.26 Ti I 27 5308.42 Nd II

55 5282.48 Gd I 70 h 5297.36 Cr I 65 5308.53 Ce I

150 5282.82 Eu I 30 5297.75 Th I 40 5308.54 U I

250 5282.91 Sm I 40 5297.82 Dy II 22 5308.96 Pr II

280 5283.08 Gd J 45 5298.06 Hf n 40 5309.02 Dv 11

140 5283.45 Ti I 230 5298.09 Pr II 260 5309.27 Ru I

9 5283.49 Co I 35 5298.26 Ce I 29 5309.46 Tb I

40 5283.63 Fe I 660 5298.27 Cr I 22 5309.50 Sm I

20 5283.84 Mo I 65 5298.44 Ti I 45 5309.68 Hf I

20 5283.89 Os .
30 5298.58 Gd .

13 5309.89 Ce
130 5284.08 Ru I 40 5298.78 Os I 13 5309.89 Ce I

35 5284.39 Ti I 23 5298.88 Nd I 45 5310.01 Nd II

35 5284.97 So I 17 5299.16 Ce I 21 5310.04 U II

28 5284.99 Dy II 35 5300.21 Tm I 4 5310.20 Co I

50 5285.26 Nb 1 27 5300.58 Nd 40 5310.26 Th n
90 5285.65 Pr II 85 5300.75 Cr I 90 5311.11 Pr II

210 5285.76 So I 17 5300.94 Yb II 110 5311.40 Zr I

22 5286.09 Hf I 40 5301.02 Pt I 220 5311.46 Nd II

55 5286.68 Nd II 26 5301.06 Co I 55 5311.60 Hf II

35 5286.81 Ce
,

90 5301.25 Ho T
45 5311.84 Gd I

35 5287.13 Nd II 35 5301.40 Th II 40 5311.88 U II

10 5287.19 Cr I 160 5301.58 Dy I 35 5312.00 Th I

55 5287.25 Eu I 280 5301.67 Gd I 35 5312.23 Sm II

13 5287.30 Tb I 35 5301.94 Sc I 65 cw 5312.37 Pr II

7 5287.57
,

60 5301.97 Zr J 35 5312.53 Th I

8 5287.81 Co I 370 5301.98 La II 18 5312.57 Pd I

18 5288.40 u II 15 5302.11 Ce I 17 h 5312.66 Co I

26 5288.81 Ti 160 5302.28 Nd II 16 5312.73 U II

60 5289.25 Eu I 45 5302.30 Er II 24 5312.88 Cr I

45 5289.34 Prr r 25 5302.31 r e J 28 5313.41 Pr IT
1

1

60 5289.82 Y II 16 5302.35 Mo 22 5313.76 Sm I

25 h 5289.94 Sm I 13 5302.58 Os I 55 5313.89 Mo I

140 5290.84 I.a II 27 5302.61 Nd I 35 5313.93 Ce I

45 5290.92 Ce I 140 5302.62 La II 35 5314.38 Ce I

40 5291.14 1 m
.

35 5302.69 1 m J 35 5314.55 IN a IT
1

1

40 5291.16 Ru J 220 5302.76 Gd J 14 5314.79 Rh I

120 5291.26 Eu I 12 5303.05 Th II 23 5314.84 Ce I

17 5291.29 Ce I 15 5303.08 Ce I 35 5315.04 Mo I

17 5291.29 Ce I 65 5303.21 Nd II 23 5315.05 Ce I

110 5291.67 N:rl
IN a

.

35 5303.23 om 18 5315.27 1

1

u I
1

340 c 5292.02 Pr II 23 5303.32 Ce 13 5315.33 Ru I

55 5292.08 Mo 11 5303.33 Ce I 50 5315.55 Nb I

14 5292.14 Rh I 180 5303.55 La II 22 h 5315.79 Gd II

17 5292.45 Ce I 90 5303.85 Eu I 16 5316.56 Pr 1

40 h 5292..52 p.,Cu 45 5304.02 T Q 55 5316.60 11 o II1 i

340 5292.62 Pr 11 17 5304.21 Cr J 10 5316.78 Co I

680 5293.17 Nd II 40 5304.40 Lu 30 5316.80 Gd II

35 5293.46 Mo 12 5304.62 Th II 17 5317.01 Nb I

60 5293.68 Eu 65 5304.72 Tb 20 5317.28 Re I

65 5294.05 Ce 80 5304.86 Ru 19 5317.59 Ce I

40 5294.32 Tm 30 5305.56 Re 22 5318.35 Sc II

120 5294.64 Eu 17 5305.58 Th II 250 5318.60 Nb I

35 5294.65 Sm 55 5305.87 Tm II 40 c 5318.67 Ta I

60 5294.82 Zr 20 5306.26 Mo 24 5318.78 Cr I
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Table 2. All observed lines in order of wavelength— ConUnue

A

Intensity

and
Character

W avelenctn
• X
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

27 5318.86 W I 35 5331.04 Tb I 16 cw 5341.55 Pr I

45 5319.11 Nd 14 h 5331.08 Rh I 30 5341.81 Gd I

110 coin oQoily. 16 Tb 91Z 1 Co ocZo CQ/io OC Ta
OO no Oo Pi-r r

II
11 onzu Oo'+Z.oo TI

1 TU 5c CQAO 71 t.^0

50 5319.49 Nb I 20 5331.90 Re I 95 5342.96 Sc I

35 5319.65 Ho I 45 5331.92 Gd I 300 5343.00 Gd I

500 CO 1 ft QO Nd H 18 5332.09 Sm I
0£26 CO AO on Co I

OA coin Oft Mo 28 5332.34 Ce 25 5343.58 MLNb
J1 Alo oozU. Id La OT r o O O /I O5332.43 Nd 60 CO AO CO5343.58 1 h

190 5320.60 Sm I 11 5332.58 Tb J 16 5343.65 Nd J

45 5320.78 Y H 8 5332.67 Co I 55 5343.89 Pr II

27 cjoft inOozU. Nd 20 5332.76 Re I 22 5343.94 Er II

vu DOZ 1 .U / r r
TTU 40 5332.93 Ru 1 460 5344.17 Nb I

OOZ 1 . ZD r* JOd c COO 0333.06 Er I 30 5344.50 Er II

25 5321.26 Zr J 170 5333.30 Gd T
10 5344.76 Cr\j I

.

35 5321.28 Re I 27 5333.33 Er II 15 5345.10 Pd I

130 DoZ 1 .OU Gd oo COOO £.C5333.65 Co I 17 5345.12 Ce I

16 5321.60 U
Tf
11 20 5333.85 Re 85 5345.13 Gd I

0 5321.72 Co 17 5334.02 Ce 30 5345.31 Th II

280 5321.78 Gd J 27 5334.23 Er II 30 d 5345.66 Yb II

40 5321.81 Pr H 14 5334.23 Sc II 5345.83 Yb II

18 h cool OO Sm 27
rood o o
5334.33 Nd 1 iO Gd

15 CO OO T 1
1 b 11

AC U45 n 5334.70 Ru c 0/1 c 71 TTU
OA30 COOO 07 Gd 1 / 5334.71 Ce t^r

45 5322.69 Gd J 16 5334.79 Mo I
11 5346.03 Os I

430 5322.76 Pr II 8 5334.84 Co I 15 5346.04 Tb I

16 5322.99 Tm II 75 5334.87 Nb I 9 5346.30 Hf II

35 COOO o o5323.28 Ce 170 5335.15 Yb II 80 5346.49 Tm II

35 COOO C "7

La 75 5335.76 Ce 23 5346.55 Ce I

15 5323.92 Tb J 110 5335.93 Ru J 23 5346.55 Ce J

70 5324.18 Fe I 30 5336.13 Ta I 14 5347.04 Th II

12 5324.26 Hf II 65
r o o ^ nc\
5336.22 Ce I 60 5347.22 Yb II

20 5324.47 Mo 18 5336.23 Os I 7 5347.49 Co I

35 5324.59 Nd 90 5336.55 Nd II 24 5347.83 Tb II

50 5324.69 J 25 5336.81 Nb J 35 5347.84 Ce II

22 hd 5324.99 Sm I 26 5336.81 Ti II 90 5348.06 Er
60 5325. 14 Th II 16

r' o o ^ o/\
5337.20 Mo I 29 5348.08 Sm I

15 h 5325.28 Co 27 5337.35 W 380 5348.32 Cr I

5 5325.95 Co 24 5337.43 Dy II 200 5348.67 Gd I

50 5326.98 Th I
55 5337.53 Gd 45 5348.74 Sm I

35 5327.06 Mo I 17 5337.79 Ce 45 5348.93 W I

110 COOT 0 O Gd I
£. C65 w Tb I 7

C 0 A f\ AA5349.09 Co I

50 5327.46 Re 45
r O O fl AT
5338.01 Nd II 50

r' O ,1 A AA
5349.09 Ta I

35 5327.76 I II 12
r o o A * o
5338.43 Zr I 80 5349. 12 Lu I

180 5328.05 Fe 35 d 5338.59 Th1 U 35 5349.14 oil]

130 5328.08 Ce 35 5338.90 Tm 23 5349.26 Nd I

65 5328.30 Gd I 5339.03 Tm I 15 5349.27 Ce I

340 h 5328.34 Cr I 95 5339.41 Sc I 350 5349.30 Sc I

75 5328.38 Ta I 14
r o o A /\ A
5339.94 Fe I 9 5349.31 Rh I

25 5328.53 Fe
T

65 5340.30 Dvuy J 160 5349.47 Ca •

15 5329.05 Tb 14 5340.44 Cr 50 5349.57 Ta I

27 5329. 1

1

Nd II 15 5340.66 Ce I 35 5349.58 Nd I

70 h 5329. 17 Cr I 110 5340.67 La II 120 5349.71 Sc I

40 5329.26 l' I 12 5340.74 Ir I 16 5349.79 Mo I

94. 5329.37 Th
1 11

II
1 1 7 5340.77 Cf J 19 5349.88 Mn

5329.48 Th H 50 5340.80 Nb J 21 5349.92 u II

35 5329.56 Ce 18 5341.03 Fe 30 5350.09 Zr II

17 h 5329.72 Cr 120 5341.05 Sc 60 5350.30 Sc
40 h 5329.74 Rh 140 5341.05 Ta 30 5350.35 Zr II

35 h 5329.82 Sr 160 5341.06 Mn 300 5350.38 Gd
18 5329.88 Nd 30 5341.17 Gd 30 h 5350.41 Eu
80 5330.11 Ho 110 5341.29 Sm 35 5350.43 W
190 5330.54 Ce II 12 h 5341.33 Co 18000 5350.46 TI

22 5330.84 Zr 17 5341.50 Ti 45 5350.47 Er

170



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W dVClCllcilll

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

35 5350.53 Ce I 45 5361 17 Nd II 11 5373.45 U II

45 5350.62 Sm I 290 5361 47 Nd II 110 5373.86 Hf I

23 OOOU.OD Ce
}

120 5361 61 Eu
}

99 C,07A M00 i 4-. 14- W Iw 1
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171



Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

u/ Q \! aXt^Tx frtfiW dVClCllglll

in .A

Element
and

Spectrum

Intensity

and
Character

W avelength

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

14 5388.30 V I 40 5400.61 Cr I 15 5411.54 Ce I

25 c 5388.51 Ta I 35 5400.90 U I 55 5411.54 Pr II
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10 5501.47 Fe
35 5501.47 Nd
16 5501.49 r
16 5501.50 Pr

50 5501.54 Mo
23 5501.87 Mo
12 ^^fll Q.l

1 n

140 5502.12 Zr
26 5502.25 La

18 5502.67 La
24 5502.79 Dv
27 w'w

300 5503.45 V

26 h 5503.54 Mo

90 5503.81 La
110 5503.90 Ti
40 5504. 13 V

350 5504.17 Sr
19 5504.30 Th

30 5504.51 Ho
40 5504.58 Nb
9 5504.65 Rh

28 5504.87 \
27 h 5505.11 Gd

Intensity , ,

and
Wavelength

Character ^

Element
and

Spectrum

Intensity „, , . Element
J Wavelength

,and
in A ^

Character Spectrum

• 40 OOvO. 4-7 YKI D
:

OU c C 1 ^ 775516.77 Mn
20 5Sfl'i f\f, I a oU 5517.11 Zr
30 5505.87 Mn I 65 5517.34 La
50 5506.00 La I 19 5517.39 Ce
9 5506.10 Ce I 17 5517.39 Nb

13 5506 46 Cp Qy 1 7 QAool / .o4 Ce
7800 ivio

. oo 5517.86 Ru
28 5506.52 Dy J 10 5518.05 Zr
20 5506.78 Fe I 55 5518.47 Ce
18 5507.66 Nd II 90 5518.91 Ta

1 u ODU i . i D V

j

1 n19 5518.99 Fh
ODXJ ( .O i Z,r

0 OA
hi

C tr 1 A AC5519.05 da
35 5508.40 Nd jj 13 5519 38 Pr
10 5508.61 W I 23 5520.04 Mo
40 5508.79 Pr II 14 h 5520.05 Re

1 7 c r AO 1 0
20 c 5520.31 Pr

00 c cnn 1 coo09. lo rr 660 5520.50 Sc
22 5509.33 Os 27 Au i;c9n ^ift IN a
55 5509.61 Tb I 26 5520.64 Mo

250 5509.90 Y II 9 5521.00 w
OO C C An AA5509.99 Th I 25 5521.10 Re
0 C C 1 A AA5510.00

j

9 5521.15 Ta
15 5510.12 Hf 1 o OOZ 1.1/ IVlO

35 5510.41 U I 120 5521.63 Y
15 5510.45 Hf I 5521.70 Y

1 on
J zU 5510.52 Eu

j

27 5521.75 Gd
Zo c c 1 A oOolU.Oo Ce 12 5521.75 Th
12 5510.68 Th 12 i;t;91 7QOOZ 1 . /

o

nu
130 5510.71 Ru I 260 5521.83 Sr
29 5511.09 Sm 1 13 5522.17 Nd
1 A14 551 1. 18 V I 35 5522.46 Ce
1 1

1

1

551 1.49 Mo
{

45 c 5522.79 Pr
45 5511.49 \J 12 ^^^9^ 90OOZo.ZV
16 c 5511.63 Pr n 270 5523.53 Os
40 5511.78 Ti I 50 5523.57 Nb

/OO 5512.08 Ce 18 5523.82 Nd
QAoU 5512. 10 Sm 10 5523.98 Ta
20 5512.37 Ru uo ^^OA 19O0Z4. IZ 1 D

340 5512.53 Ti 28 c 5524.15 Pr
35 c 5512.82 Nb I 24 5524,22 Th
o c25 h 5512.98 Ca I 19 5524.35 Hf
13 h 5513. 12 Ce II 17 5524.54 Yb
16 5513.39 1 9 CCO/I CQ

O.0Z4.0O 1 n
55 5513.58 Pr II 19 5524.60 Gd
60 5513.64 Y I 7 h 5524.98 Co

19 5514.21 Ce I 10 5525.61 Sm
570 5514.22 Sc I 24 c 5525.62 Tb
270 5514.35 Ti A ^4o C C O C 7 O55z5.7z Nd
50 5514!54 Tb 28 c 5525.91 Pr

320 5514.54 Ti I 45 5526.06 Sc

220 5514.68 W I 13 5526.08 Ce
19 5514.87 Th 40 5526.52 Mo
28 5515. 12 Pr ji oU C C O^ 0oozO.Oo Lu
40 5515^28 La 24 5526.76 Y
16 5515.39 Sc I 660 5526^82 Sc

24 5515.41 Dy II 14 5526.82 Tm
27 5515.56 Ho II 35 5526.85 Ce
22 5515.61 Gd 40 5596 97 MnIVl o
9 5516.01 Os I 23 5527.18 Ce

97i. t

Qqi/; (19OO 1 u, u/ i_,r
7/1

A

5527.54 Y
28 5516.08 Ce II 70 5527.83 U

230 5516.09 Sm 16 c 5527.93 Pr
15 c 5516.27 Ta 12 h 5528.00 Th
18 5516.29 Nd 30 5528.01 Dy
18 5516.45 Ho II 35 5528.33 Nd
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

W avelength

in A

Element
and

Spectrum

Intensity

and
Characte r

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

24 5528.34 Tm I 50 5543.12 Mo I 12 5556.52 Ru I

13 5528.36 Ta I 55 5543.24 Nd I 26 5556.72 Mo I

Zr ZD L
11 0040.00 Sr

c r
OO oooo.yo Ce II

ou n
CCOQ Af^DOZtt.^O AC\4U 0o44.4V Mo 9/1Z4 000 / .U4 Th

1 Q DDZV.U i Nd Z 1
1
1

CC/1/1 CO
00'+4-.0o Rh T

1 9IZ 000 / .0

1

Th II

18 5529.87 La I 120 5544.61 Y I 35 5557.62 Nd II

13 5530.21 Pr I 19 5544.62 Ce I 23 5557.87 U I

ZD C C 0 A /I A Ti 28 5544.81 U II 50 5558.34 Th
J1 /

i
24 5544.91 La 13 5558.65

{
croA AO Rii 5545.01 11 35 5558.75 V

45 5531.16 Pr I 55 5545.01 Pr II 3 5558.82 Co I

16 5531.26 u I 10 1 5545.20 Ta I 55 5559.20 Ce I

lo w
}

CA50 5545.32 Zr 22 5559.73 Gd I

lo oaoz.UO T a 45 5545.91 Mr!IN a IT
11 90 5559.75 Ku

zu DooZ.oU
r

Z3 C C .1 C AO5545.93 VV 7 5559.89 I n }

50 c 5532.68 Re I 90 5546.02 Y II 6 5560.01 Ce I

5200 5533.05 Mo 1 10 5546.12 Th 7 5560.10 Ce I

QAoU Eu
{

OA30 5546.40 Sc 1

1

5560.62 Os
11 5533.37 C A

}

19 5546.51 Le
}

30 5560.69 Gd IT
11

90 C C 0 0 o o5533. oz IN a 22 5546.82 Us 35 c 5560.94 no

30 5534.33 Ho I 35 5547.02 Pd J 16 5561.10 Sc I

200 5534.81 Sr I 70 5547.07 V I 55 5561.17 Nd I

on29 5535.04 Rh 65 5547.27 Dy
j

14 5561.37 Sm
150 5533. J

/

Prr r
II
11 200 5547.44 c.LU

!
15 h 5561.45 l>e TT11

9b l-e 13
1

h 5547.50 22 5561.46 r r
IT
11

55 5535.27 Nd II 16 5548.05 u II 28 5561.66 V I

6500 5535.48 Ba I 35 5548.18 Th 45 c 5562.06 Pr I

AA90 5535.67 La II 27 d 5548.20 Gd I 35 5562.09 Yb I

16 5535.78 I I
11 20 5548.32 1 a 6 5562.13 Ge

{
1

1

5536.26 1 b I 1
11 20 5548.33 D-r r

II
11 7 5562.20 Ce

29 5537.07 Sm II 55 5548.47 Nd II 16 5562.48 Dy I

12 5537.13 Th 11 27 5548.68 Nd II 11 5562.49 Mo I

45 5537.46 Zr
{

65 5548.80 Ce 29 5563.00 Nb
}35 5537.54 Ue

j

50 5548.95 Sm
J

45 5563.02 Le
j15 5537.72 W 9 5549.79 (Js 50 c 5563.24 Ke

40 5537.76 Mn J 35 5550.04 Ce II 35 b 5563.6 Ho HoO
23 5537.77 Nd II 27 5550.09 Nd II 20 5564.05 Mo
45 5538.02 Hf 19 5550.21 Gd I 70 5564. 17 U
28 5538.26 Hi 18 5550.40 5c

!
60 5564.20 1 n TI

1

1

27 5538.32 On T I

11 140 5550.40 bm 35 5564.24 Ge

28 5538.37 Pr J 230 5550.60 Hf 70 5.564.86 Sc I

23 5538.53 \ II 19 55,50.66 Ce I 170 5,564.97 Ce I

20 5538.78 Pr 11 85 5551.35 Nb 28 5565.28 Ce '

14 5539.03 1 m 11 24 5551.37 1 h
T 1
11 50 5565.44 La

J85 h 5539.05 I b 13 5551.41 Ce 110 5565.49 I 1

27 55.39.21 Nd II 28 5551.42 u II 13 5.565.52 Pr I

50 55.39.26 Th 22 bl 555 1 . 75 Zr ZrO 40 5.565.72 La I

40 5539.41 Mo I 21 5551.98 Mn I 35 5565.93 Tb I

9 5539.48 230 5552.12 Hf
j

130 5565.97 Ge
27 5539.81 Gd II 10 5552.19 Mo 27 5566.00 1 m

70 5539.91 Th II 5 55,52.25 Sc II 19 5566.48 Ce I

200 5540.05 Sr 9 5,552.27 Ce 70 5566.,52 Ho I

28 5540.54 Ce I 10 c 5552.35 Bi I 13 5566.91 Pr II

24 5540.66 Ru I 18 55,52.60 u II 24 5566.94 La 11

55 5541.04 Sc I 13 5552.88 Os 60 5567.75 Y

65 5541.26 La J 27 5553.14 Ho J 8 5,567.76 Mn I

25 5541.47 Nb 25 bl 5553.17 Zr ZrO 45 5567.82 Ce I

35 5541.63 Y 11 5553.42 Pr II 35 5568.00 Th II

13 5541.65 Mo 35 5553.59 Sc 13 5,568.09 W
13 5542.20 Dy 16 h 5555.77 U II 20 5568.11 Yb

30 5,542.54 Eu 110 5556.25 Ce 80 5568.46 La

15 5542.71 Ce 55 5556.28 Mo 40 5568.62 Mo
55 5542.80 Pd 11 5556.,30 Tb II 11 5,569.03 Ru
13 5542.87 Ce 75 5556.43 Y 13 h 5569.29 Ce
19 5542.89 Th 2400 5556.47 Yb 26 5569.48 Mo
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity
Jand

Lnaracte r

Wavelength
in A

Element
Jand

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

20 5569.62
rr
r e 21 h 5582.98 Ti QAnOOU 5594.47 <^a

j
00 ODOV. VD Nd TT

11 OO 5583 fifloooo . uo C.H II lo 5594.89 iND

}150 5570.33 Eu 21 5583.76 Th II 22 5594.92 Pr

16 5570.38 La I 11 5584.02 Pr II 65 5594.96 Ce I

2500 5570.45 Mo I 30 5584.02 Ta I 24 5595.06 Th I

40 5570.66 U II 80 5584.44 Os I 18 5595.81 Nd 11

00 Th 1 /in oool.oU V TV 1 100 CCQC 00OOVO.OO Ce
18 5571.24 OC 15 5584.61 Ce I in1 u 5596.32 Ma
17 c 5571.44 Nb I 19 5584.66 Ce I 19 5597.21 Gd II

45 5571.83 Pr II 35 bl 5584.7 Ho HoO 22 5597.29 Pr II

19 5572.19 Ce I 25 5584.72 Re I 28 5597.37 u II

1 71 { 00 I Z..^ i Th ou Ln OOoo.Oo T;
1

1

65 bl
rrQ7 QCoov (. 00 Ti Ti 0

27 5572.53 r.rl 23 5586.00 V I 00 5597.96 v^e

11 5572.82 Tb I 13 5586.16 Gd II 8 5598.47 Mo I

30 5572.85 Fe I 90 5586.24 Eu I 240 5598.49 Ca I

7 5573.01 Mn I 22 5586.32 Gd I 15 5598.75 Ta I

00 iO.U

/

U
}

OOoO.OO VK TID 1 23 0090.00 Ce
40 5573.36 1 11 7 5586.62 Ce I 5599.42 i\n

45 5573.42 Sm J 14 5586.65 Tm II 30 5599.52 Ta J

25 5573.47 Re I 11 5586.74 Ce I 17 c 5599.59 Nb I

11 5573.59 I! I 40 5586.76 Fe I 18 5599.80 Eu I

QO OO /o.Oo Mn I OOOO.OO IT.. 1C,U 1 80 bl c^nn noooUU.UZ La LaO
18 5573.96 Ho II 19 5586.96 Tb I 8 5600.50 Os I

11 5574.61 Pr II 50 5586.97 Nb I 40 d 5600.65 Dy II

29 5574.89 Sm 60 5587.03 Th I 14 5600.77 Hf

6 5575.00 Ce I 11 5587.17 U II 50 5600.86 Sm II

7 5575.11 Ce
J

27 5587.61 Nd I 15 5601.05 Mo
35 5575.19 IVI 0 24 5587.73 Th II '4-0 d 5601.14 Lr

27 5575.50 Nd J 9 5587.86 Ni I 5601.32 Er J

55 5575.86 Hf J 18 5587.96 Nd II 120 5601.28 Ca I

24 d 5576.00 Th
240 5601.28 Ce I

I 13 5588.10 Ce I

OO /O./U Th
J

Q C
0.0 o.ooo.zU 5m 1 13 C£A 1 OA06OI .01) Pr II

7 5576.11 r e 28 5588. .33 Ce I
9Q 5601.38

40 5576.13 Gd 80 5588.34 La I 55 5601.43 Nd J

35 c 5576.16 Nb J 40 5.588.45 Yb II 7 5601.60 Th ]

7 5576.32 W I 700 5588.76 Ca I 45 5601.92 Nd I

I^C7A 7n
D.T /O. /U Nd c:r:QQ 07.0000.0 / 1 n iJ 110 bl OOUZ..0U La LaO

200 5577.14 Lu 30 5588.91 Nd II 00 5602.68 iNd 11

19 5577.28 Ce J 9 5.589.24 Ce I 40 5602.76 Mo
180 5577.42 Y J 19 5.589..56 Tb I 120 5602.85 Ca I

27 5577.70 Nd I 14 5589.94 Tm II 23 5602.90 U II
0 c00 C C 7O O O

0.1 /n.zo Ce
j

c cnA 1 n
o.oVO. lU Ce 1 8 CAAO A/;oDUz.yo Fe

[35 5578.29 IN D 100 5.590.12 Ca I
0

1

z 1 ,5603.14 Ku
21 5578.40 Ru J 13 5590.53 Ce I 40 5603.52 Nb J

23 5578.66 Nd II 15 5,590.73 Co I 8 5603.55 Ru J

6 5578.73 Ni I 17 c 5,590.95 Nb I 27 5603.65 Nd II

1

1

5578.81 Pr I 2

1

c c nn A^5,590.96 V TY 1 13 C/iAO AOoouo.yo Nb
28 5578.90 Ce 55 b 5591.1 Ho HoO 14 ,5603.97 L

T T
11

13 5579.16 Ti 1 10 5591.33 Sc I 22 5604.19 Sc
35 5579.36 Th J 20 5,591.,58 Mo I 13 5604.31 W I

75 5579.63 Eu I 11 5,591.62 Tb II 50 5604.51 Th II

14 5579.76 So I 55 d 5591.85 Gd 1 70 5604.94 V I

120 5580.03 Eu 18 5592.25 Eu I 7 5605.,30 1 h

}16 5580.66 Os { 13 5592.28 Ni I 9 c 5605.,50 Ta
21 5580.81 \- 55 bl 5592.3 Ho HoO 24 5605.53 Dv I

24 5581.08 Y I 100 5592.42 V I 90 5605.65 Pr II

28 5581 .23 I' II 18 5592.67 M J ITNd II 18 oOUo.oO Eu I

22 5581.37 Tm 35 h 5593.38 Sc I 120 5606.33 Y
30 S581 60\J\i\} I .\J\J Nd II 80 5593.46 Er I 19 5606.42 Ce
45 5581.61 r II 24 5593.61 Th II 19 .5606.53 Ce

620 5581.87 \ 15 5593.68 Ce I 14 5606.64 Tm
120 5581.97 Ca 13 5593.75 Ce I 13 .5606.68 Pr

13 5582.35 Pr II 21 5594.12 Y I 13 5606.73 Ru
19 5582.69 Ce 40 5594.13 Gd I 30 b 5607.1 Ho HoO
45 5582.73 Ce 240 5594.43 Nd II 10 h 5607.21 Re I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

in A

Element
and

Spectrum

Intensity

and
Character

TV CI V C^lC^llglll

in A

Element
and

Spectrum

Intensity

and
Character

Wavelenfftn

in A

Element
and

Spectrum

7 5607.71 Rh I 13 5623.00 Ce II 11 5634.44 Ce I

16 5608.35 Rh 110 5623.05 Pr I{ 7 5634.52 Ce I

5608 62 Mo 00 5623 53 LX CA 5634 86 Mo
14 5608 86 u J 11 5623.62 Nd J 35 c 5635.42 Nb
28 5608 93 Pr II 11 5623.74 Ce I 5 5635 50 W J

23 5609.23 Mo I 15 5623.91 Y I 13 5635.51 V I

11 5609.45 Ce I 13 5624.20 V I 20 5635.71 Ta I

45 h 5609.94 br 90 OUZ^. 4-0 Pr 65 'J\jO\), 1 u Nd
55 5610 99 Pr II 10 Fe

'1
17 OUoO. 04* Ti

75 5610.24 Ce 11 5 ^69d '^fl W T
h •^6^6 19ouou. IZ Co

T

12 5610.24 Th I 200 5624.60 V I 30 5636.20 Er I

19 5610.68 Th I 70 5624.89 V I 290 5636.24 Ru I

55 5610 89 T T

u
{

11 CATC ncouzo, zo Ce 22 OOOO.^O Pr II

45 5610 93 Ce 5 h OOZO. t)0 Ni IQ1 y OOoO.OO Th1 u
1100 5610.93 Mo J 45 ouzo. 00 If qy ^filf^ 7QOOoO. io IIu

60 5611.82 Er I 35 5625.72 Nd II 14 5637.30 Sm II

12 5612.07 Th I 70 5626.01 Sm I 45 5637.35 Ce II

12 5612.11 Zr 55 vJU^U . \j 1 V 9 ^^^^7 4.1000 I .^-l Os
12 h 5612.27 Re 00 hiUl ODZD.Uo I a r>Ld \J 1 d un OOoo.UU u 11

11

23 56 13 07\J\j X «J . V 1 Mo J 45 b Ho 110 \j 00 Cf.QQ OAOOOO. ZU Co

30 5613.23 Dy I 80 5626.53 Er II 11 5638.42 Ce I

95 5613.27 Hf I 7 5626.73 Th II 11 5638.63 Ce I

27 561 ^ 64.10. VJT' Ho 20 OOZ / .4-7 Dy
{

55 c OOOO. /V Pr II

35 56n 69 Ce II 65 •^697 6(1ouz / . uu Hnnu 9qZ 7 c c^joo onODoo.oU Th1 0
25 5614.01 Hf 400 •^697 64.ouz / .Ut" V J 40 I al-id

T

35 5614.30 Nd II 14 5628.02 u II 100 5639.50 Dy I

22 5614.45 Gd I 13 5628.20 Ta I 45 5639.54 Nd I

=16 Id 79 Ce
}

11 ^fS)9. 91OOZo.Z I Ce
{

70 c;,A'iQ 7c;OOoV. 1 0 Th II

9 5614.79 Ni ow q/;9o 94,ouzo. Zl" Hnou IQ1 y q<;An inOu^U. lU To\_.e

35 561 5 39 Th 25 CA9Q 9Aouzo, zu Nh1 1 u J 40tu OD'iU . 1

0

Ta1 a

18 5615.35 Nd I 8 5628.27 Hf I 14 5640.30 u I

50 5615.65 Fe I 45 bl 5628.60 La LaO 90 5640.36 Er I

94 =;6i'i 7^ Th II 24 OOZO.O'f Cr 16 ^fxA(\ ^7 Pr II

17 Ce 9'^ hiUl •^690 f>9OOZV.VJZ 7r 7r 0 00 f^A^in A9DO'fU.OZ Hn
Q w

.
ft^ "^690 1 7oOZV. 1 1

Nh
i N U 1

1

1

1

•^iA/in 70Ou'fU. / 7
;

27 5616.21 Gd II 55 bl 5629.28 Ti Ti 0 80 5640.98 Sc II

9 5616.53 Ce I 14 5629.46 U I 22 5641.42 Er I

14 OU lU . JO u
j

65 ouz 7 . 00 Gd 16 004' i .Ou Dy II
0 c;a17 fi'^OU 1 i . u

0

w 9'i hiUl
c:/;9Q CO
oozv. 00 7r 0 1

1

1

1

ou'i- 1 .00 1\ u
'l^il 7 71DO 1 ( . 1 1 Nrl1^ u Q ODZV.O i w Q0 004-Z.Uo w ,

9 c 5617.71 Ta I 11 5629.79 Ru I 170 5642.11 Nb I

190 5617.91 Gd I 560 5630.13 Y I 7 5642.36 Cr I

10.ru Mo
{

7 ouou. ou Th
{

22 "1649 ^6ou'i-z . ou Os
}in CLAIQ 7700 10.1/ Maivi 0

!

99 noouo 1 . uz Sa
!

dfitU ^^649 60OU'rZ .ou Tm1 m
(^6 IS ft I-jD 1(5.0 1 lOU ooo 1 . zz 1 QL.a

1 C
1 0 1^649 60oO'rZ.Oy r a

27 5619.00 Nd II 11 5631.27 W I 16 cw 5643.16 Pr I

23 5619.38 Mo I 270 5631.41 Tm I 260 5643.24 Gd I

97 ^fx 1 0 ,1/1 Pd
{

40 ciA^l 71OOo 1 . / 1 Sn
{

85 ^AAA 1 n004-4-. lU Sm
}1 n (JOZU.U'I- Ir 97Z / OOO 1 .74- w

1
zou 0O'r4'. I't t;

1

1

1

1

r r 11 DO ouoz. uo Lia Q QA/ll 91OU'rt.Z 1
1

1

u II
11

35 5620.08 Os I 110 5632.25 Gd I 4 5644.47 W I

120 5620.14 Zr I 24 5632.25 Y I 120 5644.69 Y I

zu c/:on 9/; Pr I 13 OOOZ.'+O V
J

27 OO'f^-.o'i- Gd II

1 7 00ZU..1O c «Ce
}

c/: TO /1

7

OOoZ.^ / Mo
}

9QZO 0040. Zo Us
}zzu IN d 1 A ciA'^9 4.7 1

1

U 00 OO^O.OU IN D

40 5620.68 Ta I 28 5632.49 Ce I 27 5645.40 Tm I

55 5620.78 II I 75 5632.54 Eu I 22 5645.41 Pr II

1

7

Gd II 5
e:/;qo 77oOoz. i I Rh 19 c OO'+O . (

0

Tb
00

l' 21 ODOZ.OV Y 210 CfiAC Qf\oO^o.oU Eu
1

1

1

1

c 0 1 c c00/1 .00 Tb 11 11 h oOoO.Uo Pr 50 OU4-O.Oy Th II

50 5621.79 Sm 17 5633.04 Ce 150 5645.91 Ta
45 c 5621.89 Pr II 28 5633.10 Ce 55 h 5645.99 Dy
70 5622.01 Er 30 5633.49 Gd 85 5646.11 V
60 5622.44 Eu 10 5633.90 V 45 5646.36 Sc

9 5622.68 Ce 28 5634.38 U 35 5646.58 Ce
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A
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and

Spectrum

17 5647.22 Co I 740 5662.94 Y II 23 5675.12 Ce
16 5647.60 be 1 1

1

Ci^iiO OADOOO.ZU Ce I 90 DO/O.// Y
1 o18 5647.98 Nd I 13 5663.46 T 7 5675.37 w
12 h 5648.10 Rb I 22 5663.91 Sm I 130 5675.44 Ti I

240 5648 25 La I 55 5663.98 Ce I 55 5675.48 Er I

65 5648.37 W I 30 hs 5664.02 Cs I 520 5675.84 Tm I

9 5648.38 U I 5 5664.02 Ni I 140 d 5675.97 Nd
}120 5648.47 Y I 24 5664 04 Cr T

1

r r
00 5676.33

75 5648 58 Ti I 8 5664 33 W I 13 5676 60\J\J 1 \J • \J\J W {

7 5648 98 Os I 11 5664 34 Mo I 55 5676 87 Ce J

12 h 5649.37 Cr I 5664.38 Mo I 15 5676.90 W I

7 5649.56 Ru I 40 bl 5664.42 Gd GdO 16 5677.03 Pr II
r r
55 5649.56 Sc I 160 5664 51 Zr 1 11 5677 99 Ce
4 5649.70 Ni I 19 5664 69 Ce I 30 5677.45 Gd {

230 5650.13 Mo I 130 5664.71 Nb I 25 5677.47 Nb J

45 5650.59 Ce I 14 h 5664.86 U II 14 5677.68 Dy I

19 5650.83 Hf I 9 5664.89 Lu II 120 5677.75 Ce I

15 5651.11 Eu 1 130 5664.90
'T'

1 a 1 40 5677.89 Mo
11 5651 87 Mo I 70 5664 95 Er I 7 5678 99 Th II

60 5651 98 Yb II 17 5665 18 Th I 11 567Q OS Ce II

80 5652.01 Dy I 11 5665.20 Ru I 16 5679.63 Ru I

12 5652.90 Th II 11 5665.26 Nd I 30 h 5679.94 Ti I

1

1

5652 98 Ce I 9 5665 41 Ce I 20 5680 18 Ba
7 5653 30 Ru I 45 5665.44 Er II 17 5680 26 Ce II

13 h 5653 33 Gd I 30 5665 62 Th II 14 5680 37 u

35 5653.57 Nd I 170 5665.63 Nb I 28 5680.88 Os I

23 5653.77 U II 20 5666.28 Zr I 55 bl 5680.89 Gd GdO
12 5654 0? Th II 1

1

5666 43 Dy T
1 120 5680 90 Zr

j17 5654. 14 Nb I 17 5666 86 Nb I 27 5681 10 Eu
35 5654.23 Pr II 55 5667 16 Sc II 11 5681 16 Nd

23 5654.39 U II 13 5667.30 Mo I 7 h 5681.20 Cr I

35 b 5654.82 La LaO 100 5667.88 Re I 55 5681.89 Pr II

190 5655. 14 Ce I 1 10 5668 36 V f
1 12 5689 90 Ni

14 5655.42 Pd I 65 c 5668 46 Pr I 7 h 5689 48 Cr
70 bs oKj')') . y Ho Ho 0 70 5668 R7Ol/'JO . O 1 Nd II 70 1 5689 63 Na T

11 5656.18 Ce I 95 5668.92 Ce II 11 5682.76 Ce I

22 5656.34 Sm I 70 5669.04 Sc II 35 5682.89 Mo I

16 5656.54 La I 28 5669 49 u I 13 5683 1

1

Ce II

1 10 5657.44 V I 4S 5669.55 Pr II 20 5683 99iJ<JOO . L.£. V
130 JUO i . 1 ^ I a I "1660 77 Nd I 40 S6ft'^ %'\ Gd T

250 5657.88 Sc II 240 5669.96 Ce I 18 5683.33 U II

12 5657.93 Th I 35 5669.99 Pr II 14 5683.59 Tm I

18 5658.26 I' I 75 5670 07 Pd I 28 5683 76 Ce II

70 5658.30 Tm I 310 5670 85 V I 27 5684. 1

1

Gd GH 0
uw 65 cw 5671.02 Nb I 95 5684 90 ir

1

1

22 h 56.58.63 Er II 14 5671.25 Dy I 27 5684.24 Eu I

12 5658.83 Fe I 11 5671.42 Ce I 40 5684.76 Tm 11

65 b OOOO. V o o n o ju / 1.00 La II 14 qABQ IQOUOO . 1 7 U
{

3
O ^fi'iO 1 1<j\)oy . 1

1

Cn I 5671 81ou i 1.01 oc T
1 1 0 568S 49 Lil

Hn I 70 c 5671.84 Hn 94 5685 58 Dvuy }

9 5659.62 Rh I 19 5671.84 Tb I 13 5685.60 Pr II

35 5659.78 Nd II 35 5671.89 Ce I 29 c 5685.74 Tb II

11 ODoV. i V Co Ie t 00 =^67 1 Ql Nb I 45 OUOO.O'* Ce II
C CDO c;a^q p.IjODV. o't Pr Mr r II 1 u c;a70 07 Mr,IVIO

I
1

AC\'+U ^686 '18ouou. 00 i\n

^tn Io III 1 91 S67^ 49ou 1 0 .
Ti1 1

I
1 tU c S6R6 48ouou . rO 1 0 }

8 5660.07 W I 8 5673.53 w I 16 5686.52 Pr I

9 5660.21 Os I 23 5673.63 Mo I 7 5686.53 Yb II

35 DOOU. (

Z

W 1 ou 00 / 0 . 00 Eu I 22 •^686 66ouou. OD Gd
9 DOO 1 .Df om II 10 00 /'I. 1^ Pr II 29 =^686 7"^OOoO. i 0 Sm II

26 bl ODD 1 .DO t; t; n11 1 1 w 7 ou 1 ^.00 Os I 1200 •^686 9.A.ouou . 0^ Sc

35 h 5661.57 Pr I 27 5674.39 W I 14 5686.98 Sm
190 5662.16 Ti I 55 5674.47 Mo I 22 h 5687.17 Pr II

16 5662.19 Pr II 65 5674.70 Ho I 10 5687.64 Mo
18 5662.46 Nd I 9 5674.88 U II 11 5687.82 Ce
75 5662.91 Ti I 14 5674.99 Th I 140 1 5688.20 Na
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

30 5688.25 1 a 9 h 5702.47 Kh 22 5715.79 Tm I

65 5688 44 D-r r
IT
11 75 5702.68 1

1

16 ^716 08 Pr II

23 5688.49 Ce 24 5702.91 Dv 11 h 5716.21 V
220 5688.53 Nd 11 35 5703.22 Ce II 65 5716.35 Nb I

460 5689.14 Mo I 45 5703.33 La II 35 5716.46 Ce I

22 5689.21 Pr II 920 5703.56 V 55 5716.48 1 1

95 5689.47 Ti •iVfld 07O 1 v^. u t u II 8 5716 53 Ta
J23 5689^51 Nd 15 5704.31 Ta1 a 21 5716.87 u

11 5690.14 Pd I 22 5704.38 Pr I 18 5716.95 Re I

55 h 5690.97 Pr II 11 5705.66 U I 230 5717.28 Sc I

40 5691.40 U II 80 5705.72 Mo I 55 5717.48 Er I

1

1

5691.47 Ce II 11 Dy DyO 29 5717.92 Sm
140 5691.47 Ho 40 5706.16 NKIN D floOU 5718.12 IN 0 jl

9 5692.05 Sm I 85 5706.20 Sm I 75 bj 5718.21 Zr ZrO
23 5692.12 Ce I 80 5706.21 Nd II 11 5718.36 Ce J

40 5692.13 Gd I 25 5706.28 Ta I 70 h 5718.46 Dy I

120 5692.94 Ce
{

85 o i yju . to Nb
}

11 ^71 ft '^fl Ce II

5693^09 Nb 160 5706.73 YI 5719.03
18 5693.63 Y 22 5706.75 Sm J 45 5719.08 Pr II

28 h 5693.67 Dy DyO 570 5706.98 V I 30 5719.09 Nd II

24 h 5694.10 Dy DyO 21 5706.99 u II 14 5719.12 Sm II

10 5694.39 Mo' I ^101 10•J 1 yi 1 , lyi Th II 160 CVl Q 1 Q0 t iy.Lo Hf
c w 5694.54 rtvuy u y \j 65 5707.61 Prt^r Q 5719.54

24 5694.73 Cr 35 5708.23 Ti I 70 5719.55 Er J

8 5695.00 Ni I 160 5708.28 Nd II 19 5719.62 Th I

55 h 5695.09 Pd I 190 5708.61 Sc I 45 d 5719.63 Pr II

11 Nd o\j J i uo. oy Zr
J

^710 SO0 / ly .o\J Pr II

14 5695.53 c. r
II
1

1

11 5708.95 v 5719.82 Cr
23 5695.66 Ce 17 5709.06 Ce I 220 5719.99 Yb J

75 5695.84 Ce II 29 5709.33 Nb I 45 5720.02 La J

22 5695.90 Pr II 11 5709.37 Os I 25 bl 5720.16 Hf Hf 0
13 Mo

[

"iVOQ 49 Gd 50 i79n ift Th
on 5696.19 1 a 11 5709.49 1

1

u 90ZV 5720.19 om
390 5696.22 Gd J 23 5709. .56 Ni J 35 5720.48 Ti J

22 5696.24 Sm II 22 5709.73 Sm J 24 5720.61 Y J

70 bs 5696.3 Ho HoO 35 5709.97 Tm II 22 5721.38 Sm I

14 5696.42 Tm II 9 ^710 04 Ce
j

170 5721 .93 Os
{c 5696.57 no 40 5710.32 r A 5721.96 ue

120 .5696.73 Sm J 10 5710.85 La J 22 5721.99 Gd II

300 ,5696.99 Ce J 27 5710.87 Er II 11 5722.23 U

15 5697.79 W I 35 5710.93 Sm I 210 5722.74 Mo I

35 d c<,Q7 on Nb
{

^^71 1 4^ Ce II 7 Q79q n'l W
{5698.03 IN D 25 5711.43 l\e

1

1

1

1

5723.11 ivio

40 bl 5698.03 Hf Hf 0 14 5711.45 Sm 1 40 5723.63 U II

11 5698.27 Mo 40 5711.63 Pr II 180 5724.08 Sc

40 5698.33 Cr I 880 5711.75 Sc I 20 1 5724.45 Rb I

1200 oOVo. OZ V Zo t^71 1 QO Mo I 12 Sm I

28 5698.72 Uv T T
11 65 5711.88 1 1

}

A C 5724.75 C A
t-rd

}45 5698.93 Nd II 10 5711.90 Ni 13 5724.82 Ru
180 5699.05 Ru 17 5712.29 Ce J 30 5725.39 Th J

370 5699.23 Ce I 65 5712.40 La II 70 5725.64 V I

40 t^AOQ '>,1 Ta I
1 7
1 /

f^7 1 9 Tb II 25 0 / ZO.DD Nb
j23 5699.28 Mo 12 5712.64 Lt 1 Qlo 5725.73 Ku
}13 5699.39 La j 24 5712.78 Cr } 95 5725.83 Ce

1 100 5700.21 Sc
I

25 5713.28 Hf T 28 h 5725.84 Dv DyO

100 5700.24 Cu I 14 5713.49 Lu II 17 5726.13 Ce I

24 Th II 22 «J ( lo.oo Pr II 65 Nd II

95 5700.70 Th II 40 h 5713.92 Ti 55 5726.97 Er

5700.91 Th II 40 5714.02 La 850 5727.03 V
95 5701.35 Gd 13 5714.55 La 19 5727.25 Ce II

30 5701.57 Nd 10 5715.09 Ni 26 5727.29 La II

11 0 IvZ. 1

1

Mo C7I C 1 Q0 / lo. lo Ti 6
C707 qn0 /Z / .oU Rh

130 5702.24 Nd II 30 5715.24 Ta 170 5727.66 V
24 5702.31 Cr 35 h 5715.25 Ce II 11 5728.38 Pr

55 5702.39 Ce 17 5715.59 Nb 55 h 5728.64 Dy DyO
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

23 5728.77 Mo 70 5740.86 Nd II 17 5752.74 V I

75 C70Q QQ Y II 99 Sm 21 o /C)Z.o4 Ti

j130 5729.19 IN D 19 5741.17 1 11
TT
11 1 1 fi1 lu c 5752.93 i\e

100 5729.29 Nd I 10 5741.19 Sm 22 5753.02 Pr II

14 5729.30 Sm I 19 5741.22 Ti 10 5753.03 Th I

9 5729.34 Ce I 27 5741.28 Nd II 27 5753.53 Nd II

7
c Ton A o Ce

{

1 r C 7/1 1 7 10 /41. / 1 Mo 7 D / OO.OV Cr
}26 d 5729.45 Mo 45 5742.08 INu

TT
11 oO AQ 5754.17

5729.59 Mo J 24 5742.08 Th II 5 5754.57 W I

15 5729.87 Mo J 27 5742.76 Nd II 16 5754.68 Ni I

150 bl 5730.12 Y YO 18 5742.94 La I 30 5755.81 Ta I

lU C7QA 1 0
o /oU. lo Sm

j

QA C 7/1 O OA Nd II 10 h C-JCC OA Yb
60 5730.87 IT.,

{

50 5743,35 bm TT
11

1

1

1

1

5756.10 w
16 5731.05 Nd 110 5743,45 V 90 5756.17 Pr II

230 5731.25 V J 95 5743.53 Ce J 11 5756.83 Ru

40 5731.88 Pr 11 90 5743.85 Y I 19 5756.86 Ti I

01 Y I 1

1

C 7/1 /I 1/10 / 44. 14 Nd II 70 C 7 C 7 05757.63 Er II

50 5732.95 c
.Tim

j}

160 5744.41 La 22 5757.97 cam
30 5732.98 Th 45 5744.66 Gd 27 5758.02 Tm
23 5733.21 u jj 19 5744.68 Ce J 35 5758.11 Ce J

22 5733.43 Er II 45 5744.77 Nd II 23 5758.14 U I

14 C •? 0 0 O 1 Tm II 9 5745.50 Sm I 35 5758.29 Ce I

120 5733.86 Od 55 5745.53 Dy 1

1

5758.35 U
17 5733.94 Ce 10 5745.68 Th II 24 5758.79 Dv
40 5734.01 V J 16 5745.99 Ru 16 5759.40 Pr II

27 5734.02 Ho 1 85 5746.36 Gd I 45 5759.52 Sm 11

10 Mo I 7
C 7/1 £ AO5746.43 Cr 7

C 7 C A ^ C5759.65 W
23 5734.55 NT J

INd 11 5746.46 Ce 18 5760.00 Nd T T
11

40 5734.95 La 23 5746.71 Ta 22 5760.20 Pr
55 5735.09 W J 18 bl 5746.93 Y YO 55 5760.20 Tm I

19 5735.69 Ce I 20 5747.13 Pr II 110 5760.34 Nb 1

C 7 Q C 7 A Zr I
-7

/
C 7/1 7 070 /4/.Z / W I 70 C 7^^ A C C5 /O0.5o Th I

45 5735.98 bd
{

16 5747.47 Ku 9 5760.59 Ce
23 5736.38 LI 85 c 5747.58 Tb { 8 5760.85 Ni
45 5736.4 Ho HoO 16 5747.67 Mo T

17 5761.41 V T

550 5736.55 Lu 1 17 5747.70 V I 15 h 5761,61 Ta I

ooIL C7 0^; c:

A

Er I 1

1

C 7 /I 7 7/10 /4/. /4 Pr 9 c 7/; 1 o5/61.6/ Tb 11

18 5736.61 Pd
{

11 5747.95 Pr II 30 5761.70 Nd II

22 5736.84 Sm 29 5748.09 Sm 160 5761.84 La
55 bl 5736.85 So So 0 21 5748. 10 u II 9 5761 88 I_l

,

22 5736.94 Er 1 30 5748.15 Nd II 14 5762.08 Nd I

230 C 7 0 7 t\C
57.17. 06 V I 35 bl 5748. 17 Zr ZrO 40 h C 7 ^ O O 7Wlbl.il Ti I

11 d 5737.20 Tm II 9 5748.26 Ce 24 5762.66 Tb
5737.25 Tm II 11 5748.44 u II 290 5762.80 Er

23 5737.27 (^i 60 5748.65 Er 1

1

5763.00 Ce II

21 5737.36 Nb I 12 5748.72 Hf I 7 5763.01 Fe I

8 5737.89 Os 1 10 5748.74 Th I 10 5763.53 Th I

29 5738.01 Sm II 40 5748.87 V 6 5763 57 Pt
{13 5738.20 Nh 17 5748.94 Ce 5763.63 1

1

u
7 57,38.29 MnIVl 11

,

27 5749.06 Nd II 1

1

u 5763.63
r

7 5738.31 Th 11 55 5749.19 Nd I 29 5763,91 Sm I

24 h 5738.73 Dy DyO 13 5749.24 W I 24 bl 5764,22 Y YO
14 h 5738.92 Tm II 30 5749.38 Th II 11 5764.23 Nd II

60 5739.00 LjU
!

40 5749.41 CAoa IT
1

1

1 Qfl1 7U 5764.29 1 m
100 5739. 19 22 5749.58 no JO KlUl 5764.45 oC OC KJ

55 5739.24 Ho I 27 5749.66 Nd I 23 5764.77 Ce I

85 5739.51 Ti I 10 5749.91 Yb 11 65 5764.99 Nb I

5 5739 60 W 24 5750 48 Dy 22 5765 05 Os
1

1

^7^9 fifi Mo 21 5750 54 U 330 5765 20\J 1 \J\j . Eu
3 5739.72 Os 620 5751.40 Mo 23 5765 33 Ce

45 5739.96 Nd II 85 5751.44 Nb 11 h 5765.41 U
40 5740.02 Ti 40 5751.88 Gd 75 5765.64 Y
50 5740.20 Dy 11 5752.02 Ru 55 h 5766.35 Ti

35 5740.61 Er 11 5752.50 Ce 25 5766.56 Ta
180 5740.66 La 55 5752.53 Er 30 5766.64 Ho
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Table 2. All observed line in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity
Wavelength

a n H
im Aand

Character

Element
and

Spectrum

Intensity w; i .1

and
Wavelength

Character
A

Element
and

Spectrum

14 5767.18 Hf

23 5767.33 Nd
11 5767.43 U

c 0 i 0 ( . 7 1 1 a

1

1

0 i D / . VZ rvu

75 5768.90 Ce
160 5769.07 La
22 5769.16 Pr

0 (

u

ns Hg

10 5769.75 Mo
16 5769.79 Pr
35 5769.87 Nd
1 U 0 / DV. VZ

80 5769.99 La
35 5770.40 Ce
45 5770.50 Nd

C 7*7 1 AC Mo
11

C771 AC T T

u

29 5771.08 Nb
22 5771.20 Gd
27 5771.66 Yb
1 f\ 1:771 QQ

I a

10
C771 QQ0/(1 .Vo (...e

35 5772.22 Ce
70 5772.42 V
95 bi 5772.74 Sc
4i)

C 7 7 0 00 Ce
IW C 7 7 5 10 Le

45 5773.16 Pr
23 5773. .59 Ce
70 5773.77 Sm
ii)

c 77 Q n

c

V
I

75 h 5774.05 1 1

23 5774.55 Mo
17 5774.56 Gd
19 5774.99 Ce
r r c 7 7 c 00D / /0..<Z

c «3C
r r
ob C 7 7 C 1 A 1Lu

13 5775.80 Ce
11 5775.91 Pr
75 5776.02 Gd
50 c 5776.07 M LNb
45 5776. 12 Nd

35 5776.64 V
130 5776.77 Ta
110 cw 5776.83 Re

1

1

5776.87 U
16 5777.29 Pr

500 hi 5777.62 Ba
11 5777.77 U
10 5778.19 Mo
60 5778.33 Sm
17 bl 5778.57 Zr

5 5778.82 Tm
45 5779.24 Sm
90 5779.28 Pr
40 5779.36 Mo
25 5780.02 Ta

10 5780.11 Mo
7 5780.19 Mn

17 5780.34 Nb
70 5780.59 II

90 5780.71 Ta

GdO

cO

cO

rO

30

170

12

100

6

45

400
19

10

35

11

13

45
24
23

11

180

30

13

40

22

70

45
10

45

24
24

65
10

19

75

55

65
11

70

13

14

85

60

120

45
16

60

23

23

16

320
17

280
16

180

22
11

450
45

240
18

17

23
520
29

15

22

5780.78

5780.82

5781.20
5781.69

5781.81

5781.93

5782.13

5782.36
5782.38
5782.42

5782.61

5782.78

5782.82

5783.11
5783.33

5783.50
5783.69
5783.93

5783.99
5784.38

5784.46
5784.66

5784.86
5784.87
5784.96

5785.00
5785.18
5785.28
5785.69

5785.82

5785.98
5786.16

5786.17

5786.87
5786.98
5787.15

5787.20

5787.53
5787.54

5787.99

5788.15

5788.22
5788.29

5788.38
5788.56

5788.59

5788.59
5788.92
5789.24
5789.79

5790.65

5790.86
5791.00

5791.15
5791.34

5791.34
5791.36
5791.38

5791.60

5791.66

5791.74
5791.85
5792.66
5792.72

5792.95

Ti

Os
Cr
Y
Cr

Sm
Cu
Tm
K
Ce

V
Ce
Er
Cr
Mo

V
Eu
Cr
Ce
V

Tm
Er
Ce
Th
Nd

Cr
Tb
Pr
Mo
Cr

Ti

V
Pr
Ce
Sm
Sm

Ce
Sm
Nb
Cr

Ce
Nd
Pr

Sm
V

u
u
Pr
La
Nb

Hg
Pr
Cr
Er
Ce

La
Pr
Gd
Re
Ce

U
Mo
Rh
Eu
Pr

13 5793.06 W
50 5794.24 Nb
9 5794.79 Ce

97 c:7Qc 17 IN a XT11

7^; 0 < 70.04- TK
1 0

23 h 5795.77 Mo
9 5795.79 Rh

35 5796.09 Ce
z 1

cncif. /to TV.
1 n

TT
11

Li D / yo.4y W

11 5796.51 u
65 h 5796.80 Gd

220 5797.58 La II

160 5797.14 Zr

70 5798.54 U TT
11

4 5799.51 w
19 5799^79 Ce II

11 5799.97 Tm II

15 bl 5800.00 Y YO
45 5800.09 Nd

90 1 5800.23 Ba
60 580n 97 Fii

26 5800.46 Mo
60 5800.52 Sm
80 5800.59 Lu

ooUU.OU AcUs
70 5800.79 Er

14 5801.24 Sm
9 h 5801.66 Sm II

14 1 5801.75 K

40 5802 1

1

(J

35 5802.67 Mo
65 5802.84 Sm
55 5802.92 Gd
75 5803.13 Tb II

Q OOVO.O'i- ivn
1 n YKI D
27 b Ho
8 5803.98 Mo

160 5804.02 Nd II

50 5804 03 Nb

35 5804.14 Th
65 hi 5804.26 Ti
1

A

10

95 5804.43 Ce
45 5804.85 W
1

1

iJOUJ . zu 11

70 .5805.68 Ba
160 .5805.78 La II

13 d 5806.05 W
5806.24 W

22 5806.10 Er

10 5806.19 Mo
17 5806.28 Th II

16 5806.69 Mo
14 5806.77 Sm

oovu. y I rvii

27 Gd II

35 h 5807.14 V
55 hs 5807.72 Gd
10 5808.06 La

10 5808.23 Mo
50 5808.32 La II

8 5809.03 Mo
55 h 5809.22 Gd
45 5809.25 Nd II
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Table 2. All observed lines in order of wavelength — Continued

Intensity
Wavelength ^'^""^^

and
in A

Character Spectrum

Intensity „, i Element
1 wavelength •

and
in A ^

Character Spectrum

12 5809.50 Hf II 14 5823.18 Nd II 20 5839.99 Mo J

70 hi 5809.84 Sc ScO 30 5823.35 Nd II 20 5840.12 Pt J

40 5810.58 Pr II 11 5823.46 Ce II 55 5840.47 Gd II

55 5810.73 Ce I 40 5823.71 Ti I 18 5841.16 Er I

130 5811.10 Ta I 14 5823.72 Nd 21 h 5841.18 Ti

14 5811. 19 Tm 11 90 5823.72 Pr II 18 5841.82 u II

91 'ifti ^ 97 u TI11 ou 5893 83 La 25 5842.23 Hf n
80 5811.57 Nd II 14 5823.91 Nd II 80 5842.39 Nd II

70 bl 5811.60 Sc ScO 45 h 5823.97 Gd I 50 5842.47 Nb I

11 5811.84 Ce I 23 5825.20 Mo I 8 5842.49 Os I

120 5812.92 Ce
T 70 i89'^ 87 Nd TI11 22 5842 60 Sm 11

16 5813 55 Pr n 300 5896 98 iJa. 90 5842.97 Tb
11 5813.83 U 30 5826.74 Nd I 11 5843.10 Ce I

10 5813.86 Mo I 430 5826.79 Er I 16 5843.23 Nd II

45 5813.89 Nd I 24 5827.56 La I 23 5843.29 U II

13 5814 93 Er
T

IS1

0

^897 QQooz

/

.yy 1

1

u 11 00 oo4o. I 0 v>e

1 ^ Fr T Q0 OOZO. uu Riii\U 99zz Oo4o. lO om
9 5814.41 u 10 5828.55 Ir I 11 5843.82 U 11

45 5814.89 Sm I 80 5829.72 La I 45 c 5843.94 Ta 1

21 bl 5814.96 Ti Ti 0 13 5829.96 Ce I 28 h 5844.41 Dy DyO

uo I\U OooU.Uo oO c ^ift/i/i Ac; Prr r 1111

1 f>0 Au OO 1 0 . 1 (
Pr II 10 ooou. 10 v-.e } ou Oo4'4'. OU Nfl1\ u

5815.33 Pr II 29 5830.51 Sm J 8 5844.84 Pt J

29 h 5815.33 Nb 16 5830.72 Nd I 40 5844.98 Pr 11

65 5815.36 Tb I 55 h 5830.72 V I 24 5845.03 La I

1 7 OO 1 0

.

1 II
II
1

1

4-0 OOOU. V4' Prr r
TI
11 91^zo Vicns CQAC; }A

OO'l-O. 14- s

161 u i;Q1 Q Ai,OO i O . 'ft Nrl
1 \ u c w CQOA QQOOOW. 70 Fii '^'^00 i^QAc; 91;004-0 . ZO 11 TT

1

1

11 5815.47 Ce I 45 5831.02 Sm II 17 5845.27 w
16 5815.52 Mo I 19 5831.38 Ce 24 5845.65 Dy DyO
10 5815.74 Mo I 35 5831.58 Rh I 22 5845.71 Gd II

t;coo OO 1 .). OO C A 1

1

99zz Ln OoO 1 . / 't om n11 97 - ^QA^ 11oo'to. I 1
FnLU

i
1 n
I u c Rfl 1 ^ 09Oo l.j. vz ne yo OoO 1 .V

1

9c:ZO ^QA c; Q7Oo'l-O.o /
Hfni

12 5816.34 Sm I 80 h 5832.01 Dy DyO 23 5845.95 Nd I

14 h 5816,46 Tm I 21 5832.27 Y 6 5845.96 Ce I

25 5816.51 Ta I 18 5832.37 II 11 14 5846.08 Ce I

1

1

CO If, 70Oo 10. iV 11u
.

!

1 A un oooo. z 1 ilU
1

1 7 ^9.Af\ 00 IN D
,

y .30 lO.O'l ivi n 1
1

0

CLQ'^'^ AlDOOO.0

1

w 00 un OO'tO.OU Y
23 5817.06 V I 55 h 5833.85 Dy DyO 16 5846.36 Nd II

19 5817.47 Hf I 11 5833.88 Er II 65 5847.13 Pr II

35 h 5817.53 V I 35 5833.99 Yb II 30 5847.32 Zr 1

Zo t;Q 1 7 7QOo 1 / . ( o e ir
11 1 Qly OOO't.Z'l-

}

1 'i CQA7 c;qoo4 / .oV
.

1 'i C Q 1 Q 0 9 om o.)U ooo^.ol Ke Qc:
y.j klDl

c:qa7 11oo4 i . 10 Q«OC 5c u
55 5818.57 Pr II 40 h 5834.86 Dy DyO 19 5847.77 Hf
15 bl 5818.58 Y YO 75 5834.90 Nb 40 h 5848.05 Dy DyO

I170 5818.74 Eu II 40 58.35.13 Pr I 35 .5848.32 Ce

0 ro 1 Q Aloo ly .u

1

1

1

16
CQQC CA

IVlO

J

Oo oo4o.oo I 0La
A C L

D C O 1 A OOO IV.Z u ^no no U A C95 c 0 0 C 0,1 Ge •lOzz CO AO CIoo4o.o

/

5m Tt
II

10 .5819.41 Yb II 45 5835.84 Er { 11 5848.84 Ce II

110 5819.43 Nb 45 5836.03 U I 20 h 5848.86 Mo
65 hs 5819.51 Gd GdO 45 5836.37 Sm II 13 5848.95 La II

COOA 1 "7

oozU.o ( Le
j

0 c00 COOT ^ A Y D 11
"7A/U bl

C O/I A A"?
.0049. U / 5C 0

07 CO OA 0*7
oozU.o /

0 c
Z.T

COOT /I A000 /.40 AAu A C45
1

D C 0 /I A A TIHo T 1 / \Ho 0
35 5820.62 Nb 55 5837.70 II H 13 5849.68 Ta
40 5820.62 Pr II 9 b 5838.07 Y YO 55 h 5849.73 Mo I

18 5820.68 Sm II 75 58,38.15 Ce I 100 58.50.07 Er I

1 A 5820.69 Mo z5 5838. 15 INb
j

1 1
COCA 1

0

5850. oz V
A C
'to

C O '>A AA Od II 130
1

d 5838.64 [Nb 00 c
COCA A5850. 64 nrr I T

11

16 OOi 1 . ou Pr1 I .J.) .>O.JO. i u Tm1 III II '^ft^l 09

6 .5821.84 Rh 10 58.38.94 Th II 65 5851.07 Tb
30 5821.87 Y 13 58,38.97 W 23 5851.10 Ce

27 h 5821.90 Ho 11 5839.04 l; II 50 h 5851.52 Mo
140 5821.99 La 35 58,39.,36 Ce 28 5851..58 W
55 5822.59 Pr II 22 58,39.47 Ho 220 5851.63 Gd
7 5822.60 W 16 5839.79 La 11 5852.01 U

55 5822.98 Ce 14 5839.95 Er 35 h 5852.27 La

Intensity , , Element
and

in A
Character Spectrum
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Table 2. All observed lines in order of wavelength— CoMinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Lnaracter

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

21 5852.34 il 16 5869.95 La 70 b 5887.38 Sc ScO
45 oooz .uo

1

1

rr TT
11 1 7 00 1 u. 00 Th II IN a 1

7 5852.68 Th I 65 5870.62 Tb 820 5888.33 Mo I

35 5853.06 Ce I 11 5870.85 Ce I 19 5888.52 Ce I

23 5853.34 Ce I 45 5870.85 Ho I 21 h 5888.68 Ti

35 5853.67 Ce I 35 5870.93 u II 20000 5889.95 Na I

2800 OOOO.Do Ba n 97 RP71 HA00 / 1 .U4- Nd
}

1 9iz 00 7W. '*o Tn T

zo 5853.91 TIU TT11 35 5871.06 0m 25 5891.41 Sm I

11 c 5854.44 Pr I 75 5871.59 Ce I 8 5891.45 Th I

27 5854.51 Yb I 14 5871.63 Er I 35 5891.53 Nd II

55 5855.24 Gd n 15 5871.83 Y I 11 h 5891.56 Mo I

120 OOxjCT.O 1 Er 1 Do / Z.OO Er 1

9

10 OoVl .01 W Tw 1

5855.56 Uy L'y \j 90 5872.98 tu TT
11 55 5892.23 Pr II

80 5855.58 La I 18 5873.53 Er 23 5892.29 Mo I

45 5856.07 Pr II 22 5873.83 Pr II 13 5892.47 Ce I

280 5856.22 Gd I 13 5873.90 Ce I 35 c 5892.56 Ho I

11 OOOO .O 1 W 1 91Z 1
CO 7/1 AA La II 1 AlU roQO QQooyz.oo Mi tINl 1

ccDO 5856.90 r r TT11 50 5874.21 Sm 35 5893.19 Ce I

45 5856.96 Gd 11 11 5874.22 W 50 h 5893.38 Mo I

45 5857.11 Ce I 35 5874.70 Nb I 40 5893.44 Nb I

220 5857.45 Ca I 35 5874.72 Pr I 16 bh 5893.57 La LaO
30 CQC7 CO Nd II 4o 00/4. IS La 9/1 UZ4 D ooyo.y4 I I

U

5857.76 IN I
1
1 9 5875.10 C ™.om 35 5894.06 Ir I

110 5857.76 Os I 9 5875.69 W } 22 5894.22 Pr II

23 5858.14 Ce I 13 5875.92 Sm I 65 5894.85 La I

520 5858.27 Mo I 24 5876.14 Y YO 22 5895.16 Sm I

19 h DoOo. 00 Ce 11 ZD cone CQ00 /O.oV Mo lo CQQC 91ooyo.o i
TT.. TtiU 1

5858.83 V
I 1 U 65 5877.26 TT

11 23 5895.32 U II

55 5858.91 Nd 1 240 5877.36 Ta 240 5895.63 Tm I

11 5859.16 u 11 21 5877.63 La I 10000 5895.92 Na I

45 5859.37 Ce 1 17 5877.79 Nb I 16 bh 5896.67 La LaO
17 oooy .0 / Th 11 97Z t

CQ77 QQ00 I i .06 Nd II Q0 ooy / .z 1 VK TTID 11

on 5859.68 D ^r r 11 16 5877.99 La
{

45 5897.39 Sm II

14 .5860.27 Sm II 11 5878.03 Ce 45 5897.62 Gd II

140 Q 5860.28 Ho I 35 5878.10 Pr T
11 5897.75 Ce I

28 ,5860.64 Os I 13 5878.11 Sm II 13 5898.08 Ce II

12 Er II 1

1

00 to. 14 Ce II 9nzu CQQQ 70 TIVIO 1

r r
00 5860.73 (jd

TT
11 23 5878.90 Le 5898.82 Mo I

35 5860.78 Sm I 13 5879.03 Ce II 21 5898.78 U I

40 h 5860.79 Lu I 35 5879.04 Pr 35 5898.84 Tb I

27 5860.97 Eu 1 80 5879.25 Pr II 50 5898.96 Sm I

20 000 1 .00 Mo I Z / D
CQ7Q Ho HoO ZoU OoW.oZ Ti I

95 5862.49 (,e
T
1 340 5879.80

n
Lr

{

35 5899.47 Tm I

7 5863.41 1'
I 24 5879.96 Y 18 5899.49 Nd I

80 5863.71 La n 13 5880.21 w I
11 5899.71 Ce I

27 h 5864.42 Ho 1 65 5880.31 Ti I 23 5900.43 Nd II

22 5864.63 W 1 60 z oon A La II lyu cw oyuu.oz Mk T
IN D 1

15 5864.77 Eu I 120 5881.14 Er
{

11 5900.68 Ce I

O J 5865.06 Nd II 10 5881.53 Mo 10 5900.75 La I

9 5866.30 Lu I 10 5882.30 Ir 50 5901.09 Zr I

16 bl 5866.42 La LaO 130 5882.30 Ta I 13 5901.20 W I

400 5866.46 Ti 1 10 5882.72 Mo I ZO CAAl OAoyoi.zy Ce 1

65 5866 47 Nb 1 27 5882.78 Nd II 13 5901.39 Ce I

1

0

5866 61 1 a I 1

1

5882.92 Os 40 5901.47 Mo I

00 5867.08 Nil I 70 c 5882.99 Ho 24 5901.57 Tm I

65 5867.79 Sm I 30 5883.29 Nd I 90 5901.91 Ta I

55 h 5868. 1

1

Dv 11
00zz c 00 0 i^e,0000.06 Hf I 10 roAl OAoyui.yD T TILa 11

50 5868.27 Zr 1 35 c 5884.72 Pr 27 5902.08 Er II

45 Sm 1 85 5885.62 Zr 24 5902.40 Tb I

13 Mo I 14 5885.70 Th 23 5902.50 U I

80 5868.83 Pr 11 23 5886.24 Nd 29 5902.60 Sm I

30 5868.90 Nd 1 27 5886.30 Er II 40 5902.64 TT/ TW J

50 5869.33 Mo 1 55 5886.46 Gd 35 5902.96 Y I

16 bl 5869.50 La LaO 11 5886.93 L II 27 5902.97 Eu I

110 5869.50 Zr I 7 5887.36 Ir 40 5903.11 Pr II
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Table 2. All observed lines in order of wavelength— Conunued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

55 5903.33 1 1 16 L Lbh 5920.84
T
La La 0 16 5936.33 Pr

TT
II

29 O7U0.OU
cam 22 cnoi niO7Z 1 .Ul

c5m 00 CQQA ACO7OO.OO Ru
{c 5903.80 Nb 27 5921.22 Nd { 85 5936.84 Gd

11 5903.98 Os 1 80 5921.45 Ru I 15 5937.09 Tb I

55 5904.07 Gd II 70 5921.76 Ho I 14 5937.16 Er II

22 5904.29 Ho I 150 5922.12 1 1 65 5937.71 Gd
16 oVUI.oU La 9 CQ99 7Q Nd

{

70 coo? 70 Ce
5904.45 Pr1 r

TT
11 99zz 5923.34 Oill 75 5937.82 Ti

110 5904.56 Gd 10 h 5923.79 Mo I 16 5937.91 Mo I

35 5904.71 Tb I 16 bh 5923.97 La LaO 19 5938.44 Ce I

23 5905.99 Ce I 23 5924.04 Ce I 17 5938.83 Th I

18 con/; nc Sm 20 CQ9/1 CAoyz4. 00 Dy II QC CQQQ on Sm II

00 5906.06 tr AC\ 5924.57 V 90 bl 5939.08 Y vnI KJ

27 5906.65 Nd II 22 5924.66 Sm I 50 c 5939.38 Tb
11 5906.84 Os 1 19 5924.90 Ce II 130 5939.76 Ta I

7 5907.31 Rh I 140 5925.13 Zr I 160 5939.90 Pr II

11 con? 4.0OVU / .4-7 Ce
}

12
CQOC OA Eu

{

0 c00 CO/1 n 1 7 Tb
ou 5907.64 oa 9QZo L

n 5925.47 u 65 5940.72 D.-r r
TT
11

20 5908.36 Yb II 19 5925.87 Th II 13 5940.83 La
30 bl 5908.61 Zr ZrO 15 5925.90 Ta 230 5940.86 Ce J

40 5908.67 Pr II 55 5926.31 Ce I 55 h 5940.95 Gd GdO
7 Os 40 h OVZO.OO Mo

j

I
cn/1 1 /I A0^41.40 Rh

5909.04 om 1 c
10 5926.47 nt 28 5941.54 Ce TT

11

45 5909.24 Er J 27 5926.52 Eu { 22 5941.65 Pr
55 5909.86 Ce I 21 5926.87 Ru J 120 5941.76 Ti J

35 5909.87 Nd II 29 5927.41 Nb I 22 5942.33 Sm I

12 '^OnO O/lDVUV.V'i- Eu
{

16 CQ07 71oVZ L . IV La II
OQZO CO/IO A7 Ce

j10 5910.10 1 D OU Dl 5928.10 oc 5c Kj 45 5942.72 IT..Lu
55 5910.12 Ce J 85 5928.35 Ce 10 5942.77 u J

9 5910.83 Sm I 21 5928.49 La J 55 h 5942.78 Gd GdO

170 .5911.45 Gd 11 13 5928.58 W I 30 5943.22 Nd II

8 .)V 1 z . 1 z Mo 160 h OVZO.OO Mo I oU CO/IO 0/1oy4o.z4 Re I

OA L
D 5912.19 V

I 1 U zl 5929.33 1 T

U 240 5944.02 1 a

8 .5912.58 Tm 19 5929.50 Ce J 10 5944.65 Th j

29 5912.61 Sm ] 28 5929.82 Ce J 28 5944.86 Ce

45 5912.92 Ce I 85 5930.29 Gd I 45 5945.72 Y I

65 OVl 0.0.1 Gd 11 320 oy.iu.oz La 7n
/I)

cn/t c onoV4o.oU Dy I

LL ,5913.56 5m 59,30.68 1La 22 5946.37 hr
40 5914. .39 Th II 15 5930.62 Ta I 25 5946.37 Sm {

9 5914.40 Nd 40 5930.66 Pr II 5 5946.49 Co

17 5914.65 Th I 23 5931.05 Ta I 35 5947.16 Pr II

11 Ce 24 b cno 1 inoV,il . lU Y YO c c00 oy4/.o / W I

5915.16 Uy T I
11

onzU 5931.68 1 a 23 5947.64 Le
11 5915.31 Pr 11 ,5931.70 Tm } 70 cw 5948.03 Ho j

230 5915.40 u J 23 59.32. 16 Ce J 18 h 5948.30 La 11

12 59 15.,54 Co I 25 5932.18 Sm I 14 5948.57 u I

14 OV 1 0 . i56 Sm I 26 c n 0 0 005932.38 Ru I 14 5949.64 Nd I

75 5915.74 Lu
[

16 5932.44 U II 22 c 5949.76 Pr
11 5915.97 Pr 25 5932.90 Sm n 24 .5950.02 Y {

14 5916.36 Sm I
35 5933.50 Er 10 5950.21 Re

18 5916.46 Er I 17 5933.58 Ce II 23 5950.61 Ce I

30 cn 1 c 1
,1V 10. ,T 1 Ta I 60 c no 0 icn5933.69 Hf I 8 5951. 15 Ru I

55 5916.77 Gd
}

30 c 5933.71 Ho 24 5951.17 Tb
}45 5917.63 I aIj a 16 5933.82 \] 1

1

5951.21 *_.e

35 bl 5918.04 Sc Sr 0 40 5934.16 Nb T

55 5951.27 PrI r
II
ii

9 5918.,54 Rh I 55 5934.32 Ce I 55 5951.60 Gd II

120 cn 1 0 c coy lo.O.l Ti I 40 c no /I /I c Ce I
onzO 5951.76 Pr II

90 5918.95 Ta 10 5934.46 U II 25 5951 .78 Ta
30 5919.11 Sc 27 5934.75 Nd II 15 5951.78 Tb
22 5919.33 Sm II 100 5935.20 Zr 21 5952 05 U II

55 5919.34 Ru 65 5935.24 La 300 5953.17 Ti
10 5919.86 Re 6 5935.39 Co 27 5953.49 Eu
45 5920.42 Ce 18 5935.,54 Ta 27 ,5953.84 Eu II

40 5920.76 Pr 27 5935.90 Tm 13 5953.96 W
65 c 5920.78 Tb 50 5936.22 La II 30 5954.28 Eu
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Table 2. All observed lines in order of wavelength— Conlinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

spectrum

110 5955.35 Zr 11 5972.79 Ce 45 5989.38 Ce I

25
1

h 5955.82
cam TT

11 21 h 5973 38 Ru 16 5Q8Q 47 iVlU I

27 5955.87 Nd 90 5973.52 Ho 10 5989.99 Re I

45 5955.98 Ho I 45 5973.53 La II 10 5990.01 Mo I

13 5956.19 W I 30 5973.66 Th I 14 5991.00 Th I

75 b 5956.41 Y YO 8 5974.17 Ru I 9 5991.19 Rh I

55 5956 48 Gd II i074.Oy i 4-. Mo
{

1 ^ CQQl 97oyy I t Pr I

5956.60 Pr IT
li 75 5974.28 Ml 10 5991.35 Mo I

5956.70 Pr 120 5974.49 Dy 40 5991.51 Yb II

9 5956.68 Ce I 25 5974.72 Hf J 17 5991.88 Co I

25 5956.76 Sm I 27 5975.02 Tm I 16 5992.36 La I

14 5956.84 Ce
{

30 Th I A ^ oyyz.u / Ce 1

91 5956.86 IIu 27 5975.49 IT-tr 240 5992.83 Eu I

22 5957.52 Sm II 18 h 5975.75 La { 25 5992.96 Hf I

40 5957.70 Nb I 75 5975.87 Ce II 35 5993.65 Ru I

13 5959.25 Pr I 35 5975.98 Ce I 13 h 5993.85 Sm II

35 5959.69 Ce II ion oy I u. oz U
{

9/1 TU TIn 1

5960.09 om 13 c 5976.95 r r 25 5994.64 Sm II

18 5960.13 Ta J 85 5977.25 Gd j 30 5994.76 Nd I

26 5960.59 La I 30 bl 5977.80 Zr ZrO 13 c 5994.89 Pr I

9 5960.70 Ce II 270 5978.56 Ti I 29 5995.09 Sm I

27 5960 83 W
}

fin t:Q7o f.f^ Hf I OD r a TTCe 11
1 7. 5960.87 20 5978.86 \v 17 5995.37 Zr I

19 5961.00 Tb 11 13 5978.88 Pr { 35 5995.45 Ce II

14 5961.16 Nd 28 5978.91 V J 18 h 5995.73 Re I

35 5961.49 Sc I 19 5979.37 Ce I 65 5996.00 Os I

20 5962. 18 Pr
j

£.0 Sm I 1

1

DWO.UD Pr Ir r 1

1 f\ 5962.60 15 c 5979.83 1 D 27 5996.47 Nd I

28 5963.00 Pr J 15 5980.47 Eu j 19 5997.03 Ce II

25 5963.22 Sm II 20 5980.78 V J 500 5997.09 Ba I

11 5963.33 Ce I 65 5981.19 Pr 11 140 5997.13 Lu I

90 o yxjo . t \} Eu
j

CQQl Of) Ce I
1 on nlyKJ C ^^007 9"^ la 1

oU 1 5964.46 Uy 7 5981.36 Us 45 5997.31 U I

8 5964.62 Ce j 22 5981.43 Ho j 85 CW 5997.93 Nb I

8 5964.64 Ce J 50 5981.86 Y 16 5997.96 U I

16 5965.30 La 1 26 5982.35 La I 340 5999.04 Ti I

10 5965 57 Mo Ho • oo t^QQQ rift C A Ti_7a 1

At;00 5965.71 om TT
11 16 5982.93 Mo 23 5999.41 U I

200 5965.84 Ti 27 5983.14 Eu { 65 5999.68 Ti I

55 5965.86 W J 150 5983.22 Nb J 11 6000.18 Ce I

330 5966.07 Eu 11 11 5983.22 Os I 21 6000.19 U I

28 '\Qf,f\ Ifi Ce I Rh I 0 Tr. I

5966.33 Ce 27 5983.78 hu 14 6000.84 Dy I

480 c w 5967.10 Eu } 20 5983.82 W { 65 6000.96 Gd GdO
75 5967.34 Tb II 690 cw 5983.9 Lu II 50 6001.05 Zr I

110 .5967.82 Pr 11 7 h 5984.08 Co I 7 6001.21 Th I

60 bl Sc ScO JUU Zr I
7t; uID n OUU 1 .O

/

Cu Co u
15 h .5968.43 Eu I 35 5984.29 Sm ] 55 6001.90 Ce I

8 ,5968.48 Mo I
24 5984.86 Dv I

8 hi 6001.93 Pb I

55 5968.68 Er
I

11 5984.87 Tm I
22 6001.94 Sm 1

35 h 5968.82 Sm II 10 5985.99 Dy I 55 6002.04 Ho 1

35 5969.19 Sc I 65 5986.08 Nb I 28 6002.31 V I

13 5969.49 Sm
{

28 5986.10 LI

J

29 6002.44 Pr II

18 5969.77 Re 40 5986.14 Pr 55 6002.63 V I

20 5970.10 §r
T

45 c 5987.14 Pr 14 6003.26 Dy I

5987.29 Pr TI
1

1

740 bl Y YO13 5971.09 La 11 6003.60

140 Tm 1
1 (\f\f\ Kl c:qq7 fiA Y YO A OUUO.OZ Co TCe 1

55 5971.50 I' 110 h 5988.02 Gd 7 6003.68 Ce I

30 5971.69 Eu 40 5988.17 Mo 22 6004.18 Sm I

500 5971.70 Ba 90 5988.42 Sc 60 6004.36 Eu I

1300 bl 5972.04 \ YO 140 5988..56 Dy 1400 6004.52 Lu I

28 5972.09 Ce 16 cnoo /IT5988.67 Ru r r
DO O0U4..O /

J IfCd 11

27 5972.51 W 85 5989.04 Th 11 120 6004.65 Y
170 5972.75 Eu 17 5989.33 Yb 21 6004.83 U II

70 5972.76 Ho 30 5989.34 Nd II 27 6005.33 Ho I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

15 h 6005.61 Eu I 28 c 6019.85 Pr I 24 6044.43 Th II

24 n OUUo. ii> Dy DyO 620 bl OUIV.O / Y YO 60 UUI.4..OD Fii IHiU 1

55 6005.86 n
y 6020.60 T JU 6045.00 Sm I

15 6006.20 Ce J 100 6020.72 Ta I 45 6045.39 Sm I

90 6006.33 Pr II 17 6021.04 Th I 250 6045.39 Ta I

6 h 6006.36 Co I 28 b 6021.12 Hf Hf 0 28 6045.42 Ce I

OA Uz4 n OUUO. 04 Dy DyO 55 ^AO 1 10OU/1. lo Gd I 50 ^A/l C CAOU^O.DU IN D 1

35 6006.79 I?-Lr TT
11 35 6021.43 Ho T ooZZ 6045.63 Er II

55 6006.82 Ce 40 6021.52 w I 170 6045.85 Zr I

24 h 6006.97 Dy DyO 290 6021.80 Mn I 55 6046.66 Pr II

21 6007.07 Th I 70 6022.56 Er I 100 6047.25 Ta I

00 OUU/.oO La 60 OUZO. Id Eu I 55 /; A/1 "7 .1 A6047.40 Ce 1

19 6007.37 L.e 1 OA120 6023.41 Y
T
1 20 6047.83 Mo I

6 h 6007.67 Co J 8 6024.06 Fe I 22 6048.14 Er II

45 6007.67 Nd J 110 6024.20 Ce I 25 6048.72 Nb I

14 h 6007.90 Er I 30 6025.36 Zr I 6 h 6049. 10 Co 1

Li 0UUo.o4 Pr I 20 OUzD.41 V I 100 ^ A/1 A OA6049.24 Zr 1

55 6008.71 1 A
19 6025.44 1 m 1 35 6049.26 Pr I

22 6008.75 Er II 35 6025.49 Mo I 420 6049.51 Eu II

21 6008.87 u 9 6025.54 Nd I 13 6049.92 W I

30 6008.94 Dy 1 150 6025.72 Pr II 28 6050.04 Pr n
16 AAAA AlOUUv.Ul W I 6 £AO£ f\A6026.04 Pt I 9 £ AcA AO6050.48 U 1

120 6009.19 Y 7 6026.10 Ir I 9 6050.67 U I

14 6009.30 Nd II 60 6026.18 Sc I 27 6050.71 Ho I

25 h 6009.89 Ta 15 6027.16 Ce I 11 6050.88 Pr I

11 6010.16 Th I 25 6027.16 Sm I 55 6051.74 U II
OA 1ou ns A 1 A /I Aouiu.4y Cs 16 6027.27 Mo I 19 ^AC 1 OA6051.80 Ce 11

11 6010.65 Tb ft
11 23 6028.13 U I 10 6052.88 Yb II

65 6010.82 Dv 20 6028.32 w I 25 6053.70 Ta I

21 6010.86 u I
170 6029.00 Eu I 420 bl 6053.81 Y YO

25 6011.22 Sm II 50 6029.75 Nb I 9 h 6053.88 Sm I

OU h AA 1 O OA Eu I 1300 £AOA6030.66 Mo I 25 /;ac a 176054. 17
U f THi 1

110 6012.56 Eu 24 6030.98 Dy I 10 6054.57 Yb I

21 6012.73 Ti 1

1

6031.26 Ce I 7 6054.63 Os I

55 6012.78 W T
35 6031.27 Nd 20 60,54.81 Mo I

75 6013.42 Ce I 50 6031.84 Nb I 45 6054.85 Er 1

IW A 1 0 C A Mn 22 ^AO O 1 OoUjZ. Iz Er II 440 Ar\cc AO Lu 1

21 6014.07 u 85 6032.61 Zr I 140 6055.13 Pr I

55 6014.83 Er 18 6033.23 Sm II 29 6056.65 Nb I

30 6015.42 Th u 27 6033.29 Nd I 16 6056.80 V I

60 6015.58 Eu I 23 6033.58 Ce II 16 6057.07 U I

35 601.T.74 Er II 14 h ano A AA6034.09 Cs I 140 60.57.36 17 1hu 1

20 6015.79 Os
{

35 6034.20 Ce II 23 6057.50 Ce I

25 6015.90 1 a rj 6034.24 Nd1 T U II oo 60.58.00 Ce I

28 6016. 12 V J 6034.41 Cp I 100 60.58.14 V I

55 6016.48 Pr 11 35 6035.49 Ce II 24 60,58.18 Dy I

23 6016.59 Ce I 7 6035.54 U I 18 6059.73 U II

200 6016 64 Mn
j

620 bl 6036 17 Sc ScO 45 6060 31 Ho I

10 6016.73 I

:

I' hi 60.36.60 Y YD 70 6061.25 Er I

45 c 6016.79 Hfn 1 1 1 7 6037.70 Th I
1 1 ,} 6061.83 Tb I

12 6016.80 Sm I 50 60,38.59 La I 18 6062.,30 LI I

160 bl 6017.07 Sc ScO 16 6038.97 Ho I 140 6062.84 Zr I

16 6017. 16 La
{

29 6038 97 Tb 1 1 100 6063 12 Ba I

24 6017.26 zv 6039 38 TK
1 D I

1 Dl 6064 31 Sr Sr 0
18 6017.39 ;>m 11 Z 1 6039.60 I

1
1 1 r» 6064.63 Ti I

28 6017.39 V II 450 60,39.73 V I 13 6065.08 W I

21 6017.57 V I 29 6041.40 Sm I 12 6065.49 re I

150 6017 80\J\J I ( , o\j Pr II 13 6041 55 La I 55 6066 03 Nd I

4.90 \}\t LO . It) Eu 35 h 6041 66 Lu 1 12 6066 50 Th II

4 UU 1 O . i o Ce 24 bl 6042.49 Dy DyO 23 6066 75 Ce I

6 6018.82 Ce 18 6042.84 Sm 1 13 6067.14 La II

12 6019.00 Th II 35 6042.87 Pr II 45 6067.23 U 11

16 6019.19 r 25 b 6043.19 Hf Hf 0 20 6067.26 V I

15 6019.24 Tb 20 6043.31 w I 13 6067.27 Pr 11

500 6019.47 Ba 110 6043.39 Ce II 12 6067.78 Sm II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Waveleneth
in A

Element
and

Spectrum

Intensity

and
Character

vV n vp|pnf7th

in A

Element
and

Spectrum

11 6067.78 Tm II 160 bl 6096.78 Y YO 30 6120.56 Th II

Iz DUD / .00 Ir 45 6098.34 Ce II
CA50 6120.83 Zr I

9 6068.64 v^e vo 6098,67 Ml I 35 h 6121.01 1

1

1

45 6068.68 La I 40 h 6098.67 Ti I 170 6121.91 Zr I

19 6069.46 Ce I 24 6099.08 Th II 22 c 6122.15 Pr I

35 6069.48 Ce I 240 6099.35 Eu I 950 6122.22 Ca I

DU OU /U.U6 Sm
J

11 6099.80 Ce I 9 6122.65 Co I

27 6071.70 iNd 14 n 6099.90 Sm I 18 6122.75 c T
1

35 6072.00 Ce J 40 6100 3ft\J A \j\J . OO La 11 22 6123 60 Sm II

13 6072.05 La J 100 6101 58 Ta I 45 6123 67 Ce I

440 bl 6072.65 Sc ScO 14 6101.75 Nd I 9 6124.25 Ce I

LAV Dl AC\7^ 7Q Y YO 18 6101.77 U I 60 6124.67 Eu I

30 6073.10 1 n IT
11 Vj 6101.87 Mo I 85 6124.84 Zr

T
I

30 6073.97 Nd 320 bl 6101.87 Sc ScO 14 6194 88 Sm II

90 6075.58 Eu J 18 6101.96 Sm I 35 6125 32 Er I

12 h 6075.72 Sm I 11 6102.60 Th I 80 6126.09 La II

ou OU (O.'+o Er II 340 /I 1 AO let6102.72 Ca I 120 6126.22 Ti I

35 6076.61

}

0 c00 6102.72 Rh I 14 6196 33yj L ^yf . Sm I

17 6077.16 Ce 22 6103 37 Sm J 96 U 1^ 1 .\jD I
1

90 6077.29 u J 3200 6103 62 Li I 24 Dv I

30 6077.38 Eu I 24 6104.29 Tb II 75 bl 6127.38 Y YO
15 6077.84 Tb II 30 6104.57 Th I 680 6127.44 Zr I

620 bl 6079.30 5c SC (J 14 6105 18 Er II 16 6127.77 u I

20 6079.58 Mo 13 6106 03 Tb I 6128 06 Rh I

17 6080.37 Ce J 22 6106.72 Pr 11 22 6128 25 W I

55 6080.65 Gd II 28 6106.98 V I 20 6128.34 V I

10 6081 .27 Mo I 16 6107.27 La I 80 6129.56 La II

17 6081.28 Ce 29 6107.71 Nb I 28 6129.72 U I

480 6081.44 V 130 bl 6107.82 Y YO 9 61 30 15 Ce I

22 6081.44 W J 10 6108.12 Ni I 12 6130 62 Sm I

120 6081.79 Ho I 60 6108.15 Eu 1 10 6130.63 Mo I

17 6082.44 Co I 14 6108.41 Nd II 16 6131.53 Tm I

240 6083 84 Eu
!

80 6108 48 La I 19 61 39 00\J lO^ . \J\J Ce II

45 6084. 12 Sm 28 6108 74 Ce II 1 400 hii T\J\J UI 6132.06 Y YO
15 6084.34 Tb 18 610Q 08 Pr I 19 6132. 18 Cp T

1

16 h 6084.89 La I 370 bl 6109.93 Sc ScO 21 6132.61 u I

30 6085.06 Dy I 45 6110.66 Sm II 23 d 6133.47 Nd 11

120 6085.23 Ti 20 6110.67 Ir I 61 33 58 Nd II

12 608S 96 Th n 1700 61 10.78 Ba I 70 cw 61 33 60\j 1 iiij . yjyj Ho I

13 UVJO« ) . O 1 Pr 9 61 10.91 \] II 24 61 64. Dvuy I

28 6086.16 Pr II 13 6111.66 W I 50 6134.39 La I

7 6086.65 Co I 280 6111.67 V I 13 6134.39 Tb I

30 6087.26 Th n 45 6111.72 La I 340 6134.55 Zr I

28 6087.34 \ 11 9 6111.82 Ce I 120 6135 04 Y I

65 6087.52 Prr I
II 7 6111.92 Ce I 280 61 35 38 V I

50 6088.00 Y I 40 6112.84 Th II 11 61,35.45 Ce I

140 6088.26 Dv 1 12 h 6112.98 Sm I 7 6135. ,55 Ce I

1

9

fiORfl 69 Sm
[

430 61 14.07 Gd I 22 6135.85 Sm I

10 UlfOO . OvJ C f
!

Ou 6114.22 rvc I 30 61 36 69 r c 1

19 6088 Q6 C c uo 61 14.38 Pr IT 13 6137 00yj 1 \j t , yj yj Th II
1

1

16 6089.19 r I 18 6114.58 Sm II 9 6137.23 Ce I

210 bl 6089.35 Y YO 22 6114.73 Sm I 20 6137.70 Fe I

lO\fV V 130 bl 61 14.73 Y YO 18 61 38 05 Sm I

90 D-r r 11 611^ ^9 w I
1 19 61 ^8 ?8U i t>0 . OO t;

1

1

1

ou 1 a DI 61 15.97 oC OC KJ 150 61 38 43 Y1 I
I

120 6091.17 Ti I 35 6116.01 Er I 9 6138.54 U I

35 h 6091.40 Sm I 6 6116.15 Rh I 23 6139.03 Ce I

1 n ouvz .uo Ta 18 6116 77 Ru I 18i o 61 Sm I

Afi ouyz .o

1

Ti 9 6116 QRU 1 lU. 70 Co 1 ^o 6MO 07 Ta I

9flZo /^AQ^ no Pr II 22 C 61 18 09 Pr I 100 6140.46 Zr I

12 6093.13 Co 15 6118.56 Ce I 22 6140.60 Sm I

35 6093.19 Ce 120 6118.78 Eu I 11 6140.71 Lu 1

15 6093.99 Tb II 17 6118.90 Ce I 35 6141.51 Pr II

18 6096.28 Pr 600 6119.52 V I 20000 6141.72 Ba II

14 6096.78 Sm 9 6119.81 Ce I 40 6142.51 Nb I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

W aveiengtn

in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

15 6142.92 Ce I 50 6164.32 Nb I 15 6189.66 Ta I

24 h 6142.98 La I 8 6164.50 U 10 6191.18 Ni I

18
^1 AO AO Sm

J

12 0 104.0 i
cam TT

11 20 Ol Vl .00 re
z: 1 y1 o OA Zr 16 O i04. 1 / u II 55 Ol 7 1 .Oo Ho

00
AO 0£, Cp 820 bl

AlAC AO
0 lOO.UO Y YD 1200 ^IQl I'KU 1 7 1 . 1 O Y J

12 6143.59 Sm I 18 6165.38 Pr I 12 6191.91 Th I

13 6143.94 W I 19 6165.45 Ce I 29 6192.64 Sm II

20 0144, OO Os
}

80 A 1 A C 7A La 150 b A 109 on Sc ScO
OO 0144.00 1 a 1lo £.^ £.C OA6165.04 om uw oivz.yo Zr

£.1 AZ OA0140.0U I a 970 t)lo5.y4 Prr r
II
11 1 c10 Al 11oivo. 1

1

Ta

35 c 6145.81 Re I 60 h 6166.44 Ca I 11 6193.64 Tb I

30 6146.22 Ti I 23 6166.67 Nd II 24 6193.86 Th II

23
£.1 Afi AO014O.4O Ce 12 h A 1 AO O 06160.33 Sm II 18 A 1 A,1 OA6194.39 Sm

1 ftL O 0140. OO Lid 1 nnlUU A 1 AO AO Uy
i

1 1 6194.52 1 D II
11

0140.t5^ vn AlAO AC v^a 14U A 1 AC A7 Pi.E-U

19 6147.84 Ce I 140 h 6169.56 Ca I 11 c 6195.14 Tb I

50 6148.13 Nb I 60 6169.82 Th I 15 6195.23 Ce I

65 0 14o.Zo Pr 30 A 1 7A AA01 /U.UO Er II 19 A 1 AC CO6iy5.5o Ce
^ 1 /I O OA014o.z4 Pi- II

11 oO 6170.36 V
}

OAzu 6196.23 Uy IT
11

01
A^ AO "o,Ol4o.o0 Y1 I \j

1 c10 A 1 7A A A6170.46 1 a OCo5 A 1 A7 A C6197.45 r r TT11

180 b 6148.70 Sc ScO 35 6170.49 Nd II 10 6197.66 Mo I

29 6149.10 Sm II 40 6171.85 U 19 6198.05 Ce I

27 A 1 /I A OO Nd 11
A 1 7 1 OO61 /l.oo Tb II 10 A 1 AO ^ A6198. 14 Sm II

1 9 A 1 /I A •} 0 FrLjT 11
1

1

00 A 1 70 70Oi 11. lo I oi^a
II
11 lU A 1 AO OOoiyo. ZZ Til

1 n
Q v^e 7 A 1 70 QA0 1 ( Z . o4 ^^e 40U A 1 AA 1 Aoiyy. ly VV }

21 6149.74 Ti I 7 6172.86 Ce I 26 6199.42 Ru I

180 6150.15 V I 330 6173.05 Eu II 160 6199.66 Lu II

23 1 c 1 "70 Ce 18
A 1 7 0 AC6173.95 Sm 590 bl

A 1 AA OO6iyy.oz Y YO
1 on £ 1 C 1 "70

Olol. 11 V
I

VAT U 1 Qlo A 1 7 /I AC6174.45 om 1 A A 1 AA AAoiyy.yy Kn
1 A 1 C 1 AA

1 n 1 Qlo A 1 7/1 AAol /4.yo om IT
11 1 0IZ AOAA A O

1 n
TI
11

9 6152.25 u I 19 6175.28 Ce I 35 6200.81 Pr II

30 6152.54 Ta I 14 6175.29 Tm I 110 bl 6200.86 Gd GdO
60 6152.57 Yb II 35 6175.38 u

j

18 620 1.13 Sm
OA 6153.72 w 1 A 6176.81

j

1 Q10 6201.74 M AINd TI
11

1 C A L
0 ^i^ CO AO6153.9.1 ^c U A C45 A 1 70 C A6178.59 via 1 Olo AOAO O /I6203. z4 ne

30 1 6154.23 Na I 110 6178.76 Eu I 12 6203.49 Th I

130 6154.50 Ta I 18 6179.41 Sm I 16 6203.51 La II

20 61.i4.o7 W
j

22 h A 1 7A OO6179.82 Sm II 20 ^OAO C 1 W
j07 6155.06 M Al\d

j

r r
00 6180.42 C A II

11
ocz5 6203.86 Sm

OA
oi) 6155.61 7LT 1 olo 6181.05 c ,

.5m 1

1

11
1 0lo 6205.63 r r

II
11

14 6156.16 Nd J 8 6181.37 V II 25 6206.31 Rb J

13 c 6156.29 Tb I 14 6181.41 Tm II 22 6206.87 Sm 1

35 1 C A 0 O0 1.00..10 Ha I 560 bl
A 1 OO O 0OlOZ.Z.5 Y YO 10 OzU /. lo Sm I

0*7
27 6156.58 LIHo r z00 6182.34 r r

1

1

11
1 Aly 6207. 22 1 h

j1 /t

14 6156.90 Sm 1

1

11
C A50 6182.62 1 h 15

L
n 6207.60 17

14 h 6157.55 Sm II 110 bl 6182.68 Gd GdO 13 6208.01 Nd II

75 6157.71 Zr 29 h 6182.89 Sm II 27 6208.24 Nd
22 6157.82 Pr II 27 6183.21 Er II 25 OAO O "7

6208.37 Ta I

35 6157.83 jNd 11
O 727 A 1 OO A 16 183.91 M J

INd 11
7A70 A OAO A C6208. 6o Ho

1

1

6158.03 Os 12
A 1 OA 7A6 lo4. /y 1 h ' 35 AOAO AO6/08. yo Ce

24 6158.28 Dv J 95 6185.13 Hf I 9 6209..56 Ce I

40 6158.84 Ta I 35 6186.15 Ti I 13 6210. .59 Pr I

13 6159. 10 Pr II 35 6186. 17 Ce I 9 6210.68 Nd II

45 h 6159.56 Sm I 8 6186.89 Rh 620 6210.68 Sc I

19 6159.82 Ce I 9 6186.93 Ce 55 6210.70 Hf

150 6159.94 Lu II 13 6187.96 Pr J 9 6211.05 Ce J

25 6160.20 Zr 15 6187.97 Ce I 110 bl 6211.71 Gd GdO
22 6160.42 Sm II 22 6188.00 Sm II 3 6212.29 Ce
60 1 6160.75 Na 26 6188.09 La II 7 6212.49 . Ce
190 6161.18 Pr II 150 b 6188.09 Sc ScO 22 6212.73 Pr

30 6161.29 Ca 260 cw 6188.13 Eu 85 6213.05 Zr
19 6162.14 Ce 19 6188.13 Th 29 6213.06 Nb

1400 6162.17 Ca 12 6189.00 Co 120 hs 6213.10 Cs
30 bl 6162.23 Ti Ti 0 23 6189.35 V 130 6213.87 V
30 h 6163.76 Ca I 35 6189.40 Zr 100 6214.69 Zr
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Table 2. All observed lines in order of wavelength— Conlinued

Intensity

and
Character

flvclcngth

in A

Element
and

Spectrum

Intensity

and
Character

w aVCiCllcilll

in A

Element
and

Spectrum

Intensity

and
Character

W/ oxr^l^n rrtriW dVCl^lglll
Element

and
Spectrum

95 h 6215.28 Ti I 13 6238.71 Ce I 21 6261.06 Th II

16 6215.37 u I 90 6239.41 Sc I 300 6261.10 Ti I

450 V

J

320 6239 78 Sc 55 6961 99 V
!

13 Nd 55 6240.13 V 21 6261.42 Th
11 lU. Ce

.
20 h 6241 05 Pr J 240 6262 25 Eu

28 6216.82 Hf I 75 bl 6241.66 Gd GdO 60 6262.25 Sc I

CO 6217.17 Sm I 7 6241.70 Os I 260 d 6262.30 La II

8 Cs
}

11 DZ4'i .0 i Ce
1

40 6969 'i'iuzuz . 0J Pr II

20 7 QQ Mr.IVl u 0 A9/1 1 oc;0Z4-1 .vo ce 00 6969 =^6UZUZ . JU Fr

450 bl 6217.96 Y YO1 w 1 60 DZ'tZ.o^- 1 II IT
11 JO hi 6969 64. r.ri GdO

25 6217.97 Re I 170 6242.81 V I 18 6263.23 Nd II

18 6218.06 Pr I 13 6242.91 Ce I 15 6264.27 Ce I

13 6918 90 La
}

710 OZ'+o. lU V
j

10 AOA/1 070z04.z / Mo
28 6218.31 V 00 cw /^9d^ 9/1OZ'+o. Z** rve

}

1 ft Oz04.o4 r r
IT
11

10 6218.4 Tb II 00 fi9d.d. Oft Nrl cD OZOD. 14- r e

75 h 6220.49 Ti I 25 h 6244.21 Sm II 16 6265.88 Mo I

110 bl 6220.93 Gd GdO 45 6244.35 Pr II 90 6266.02 La I

360 6991 09 Er
j

120 DZ'+O.Oo Sc II 11 AOAA 1 7OZOO. 1 1 Th II

65 un 6991 Al Ti 7 /lO/lA 0/1
OZ'+O. a4- r e

}

ftt^ /:OAA QOOZOO.OZ V
{2100 6991 fl7 1 1. IT

ii 10 OZ^-0. 00 LI 00 ozoo.yo

75 6221.96 Nb I 45 6246.76 Sm II 35 6267.06 Zr I

1 3 6222.25 Tb I 30 6246.97 Yb II 100 6267.28 Sm II

300 6999 Y
}

14 fS)ASt. 1 1OZ'+o. 1 1 Sm 45 A9A7 0^ozo / .yo Er
{9 uzzo

.

\^e
I

1

1

A9/lft 9ftOZ^o.Zo N/1 II
11 A9Aft (\f^OZOO.OO 1

1

u
1

45 699^ an Nfl 1 ^
1

0

un ^^9d.ft ftn I IIcu OZOo. (U Til
1 a

13fl 6224.50 V I 60 6248.95 Hf II 130 6268.82 V J

19 6224.53 Th I 9 6249.51 Co I 60 6268.87 Er I

9fi Ru 40 ^^9A0 70OZ'4-V. i V Ta
j

22 f\Of\Q A.^ozoy.4-

1

Os
}10 0 m 79A

( ZU AO/IO 0^OZ'+V.Va La 1 ft
1

0

ozoy.'fz IN a
10 1 D 11 1 1 A

1 lU OZS-V-VO { 1 %
1 a A97A 97OZ Ixj.Ai IN d

97 6226.50 Nd I 9 6250.43 Nd II 9 6270.28 Ce I

1 70 bl 6226.51 Zr ZrO 55 6250.47 Eu I 18 c 6271.37 Re I

1 ftio Sm I 45 f\0^\ ACLOZO 1 .UO Y I 45 OZ / Z.U.O Ce II

OZZ / . /

u

ws 1 ACi
'i\J c AOt^l 7^»OZOl . iO IN D 1

1

I,n A970 ^AOZ / Z.OO 1 b

35 iiOOQ 1/1OZZo. 1 Lu IT
11 zoU OZD 1 .OZ V

uD fSil'X AAOZ ( .1 . UU Od C AC\

0 6228.23 Ce I 55 b 6252.12 Gd GdO 5 6273.03 Co I

oo 6228.94 Ce I 12 6252.56 Fe I 13 6273.76 La II

1 o ^^99Q 1 Ce
j

15 OZJo.OO Ce
j

50 fJ^lA 10OZ 1 . IZ Th II

3f\oU cw OZZV.'i-Z t\e
!

10 f^O^I 79OZDO. /

Z

Kn 1 7A A074. A^OZ i 4-.0O vV
15 OZOU.D 1 bu 10 00OZj'+.ZZ L

TI
li

00zz c £,07/1 AAOZ /'t.OO r r
TT
11

w
A97A ft 1 r r

TI
1 1OA20 6230.73 Fe I 20 6254.28 I

430 6230.74 V I 35 6255.10 Pr II 60 6274.78 Yb II

35 OZ.jU. vu Er 45 c ^^9^^ 7c. Ho
{

35 A07A 04.UZ 1 4-. y'r Er
}

•7

OZoV). V / Co V OZOO.oO Ce J

1

A07A OAOZ /'t.y'i- Us
55 bl OZ.1 1 .nz Od (jd U OZ.lO.oO In 1 izu bl OZ / o.u 1

V
I I yj

23 6232.45 Ce n 45 62.56..54 Sm I 55 6276.31 Sc I

12 6232.97 Th n 45 62.56.66 Sm II 15 6276.47 Ce I

100 Ozoo.zU V I 150 AO^A AftOZDO.DO Ta I 5 AO 7A AAOZ / 0.00 Rh
35 0ZOO..0 1 La

j

85 AOwA OA V
j

1

1

fS)ll 9*^OZ i / .ZiJ 1 n IT
11

I

n OZoo . / .) hu 100 A9=^7 9AOZO / .ZO Lx let
AO77 OQUZ i i . Z

7

INd IT
11

18 6234.17 Ho I 23 6257.49 Nd I 8 6277.46 Rh I

16 6234.30 I I 6 h 6257.58 Co I 60 6278.18 Au I

35 h 0 0 /t 0^0Z,54.O0 La I 13 ozo /.yy Ce I 50 A07ft 'XAOZ ( 0..}'+ Ta
24 h 6234.86 Th 380 AOC 0 1 AOZ.JO. iU Ti

{

40 A07Q AftOz /o.Oo Fr TT
11

80 OZJO. JO Lu H 85 ozr)o.o / V 18 OZ i 0. / 0 Ke

18 h 6236.17 La [ 12 h 6258.60 Th II 30 6279.16 Th II

270 bl 6236.72 Y YO 380 6258.70 Ti 10 6279.49 Sm II

13 h 6236.74 La 27 0 c 0 "7 "3

ozoo. /

0

Nd II 11 A07Q A/1OZ / y .0"+ LI II

20 h 6236.80 Pr 250 OZOO.VO Sc 45 A07Q 7AOZ /y . /o Sc II

28 6237.45 Ce 270 Aocn AnDzov.Uy Dy 28 AOftA OAozoU.zU U II

29 6237.66 Sm H 35 d 6260.02 Re 110 6281.28 Pr II

18 6238.30 Sm 6260.24 Re 65 6281.33 Ta

23 6238.50 Nd 11 30 6260.36 Dy 18 6282.00 Nd
45 6238.58 Hf 21 6260.77 Nb 17 h 6282.33 V
18 h 6238.59 La 50 b 6261.05 Zr ZrO 17 6282.63 Co

190



Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

9 6284.49 Ku
j

OAzu 6303.21 W 1

1

6323.54 Mo
j

200 OZoo. IQ V 230 fi303 4.1 hu TT
11 14 V

1 7 6285.28 Th 11 10 6303.42 Re 75 6325.08 Ta
27 6285.79 Nd 65 6303.75 Ti I 18 6325.54 Sm II

27 6285.88 W I 19 6303.78 Tb II 110 6325.91 La I

15 h _ 6285.95 Eu I 16 6304.05 Pr 55 6326.13 Lr

7 OZOD.oV Ce 11 h tOfl/l OA,D0U4-.Z^ Th II 7 uo^u. ou Th
1 n 6286.41 i\e 10 6304.34 8 6326.58 Pt

7 6286.43 Ce I 75 6305.15 Gd II 70 6326.84 V I

11 6286.83 Os I 13 6305.19 Sm II 21 6327.28 Th I

30 6286.86 Er I 35 6305.23 Pr II 70 6327.47 Sm II

15 fi9R7 ^fiu^o / . ou Ta 70 c OoUO.OO Ho 13 OOZo.Ul Sm
1 o 6287.74 91Z

1

6305.46 L.a
IT
11 oo 6330.10

40 6287.91 Ta I 750 6305.67 Sc 18 6330.17 Nd II

12 6288.28 Ir I 13 6306.64 Ce I 13 6330.62 Ru

16 6288.56 La I 22 6306.68 Ho I 9 6330.77 U II

18 /iOQQ COOZoo. OV Er
{

35 OoU / .UO Sm 11 40 oooi.oO Gd
1 R c 6289.02 Prr r 9nnzuu 6307.70 i\e oo 6331.68 1 D

TT
11

40 6289.34 Ta J 14 6308.15 Yb II 8 6331.97 Ce
11 h 6289.48 Th II 11 6308.26 Nd 50 6332.91 Ta J

85 6289.73 Gd II 130 6308.77 Er I 17 6333.75 Gd I

25 OZoV. VU Sm II 50 Ta 7 AA Ir
1 C
lo 6290.74 Mo 6309.11 TI11 OA 6334.91 1 b

TT
11

60 6291.34 Eu J 150 6309.58 Ta 9 6335.36 Ce
7 6291.48 U II 26 6309.90 Sc II 15 6335.40 Ce J

50 6291.82 Sm II 35 6310.01 Ce I 75 6335.82 Eu I

45 A9Q0 no W 16 OolU. 1^ La
j

30 AHA inOOOD. lU Ti
{1 A 6292.03 1

1

u c c00 6310.49 IN a Q 6336.12 Ku
24 c 6292.43 Tb J 35 6310.92 La II 17 6336.34 Gd J

200 6292.83 V I 28 h 6311.50 V 7 6336.55 U II

23 6292.84 Nd 11 25 h 6311.85 Hf I 10 6336.83 Tb I

45 bl OZVZ . 04- Zr ZrO 25 c OOlZ.ZZ Ta
}

11 OoJ i .Z

I

Ce
6292.87 KjQ 00 6312.24 T;

1

1

L 1 6337.85 1 D TT
11

14 6292.94 Sm I 300 6313.02 Zr J 30 6338.10 Hf
21 6293.32 II J 24 h 6313.78 Eu J 24 b 63,38.10 Y YO

6 6293.38 Rh I 10 6314.66 Ni I 55 6339.09 V I

65 OZV.J..) / La 30 Oo I'l". /

1

Zr 25 A'^/ifi in004U. lU Sm
zy 6294.68 om TT

11
1

3

lo 6315.78 om J J
99zz 6340.36 LX

18 6295.22 Ru 24 b 6316.20 Y YO 13 6340.70 Ce
60 b 6295.46 Y YO 27 6317.19 Gd 65 6341.17 Ta

35 6295.,58 Ce I 10 6317.82 Tb I 27 6341.51 Nd 11

180 oZVO.UV La II 5
£ 0 1 7 QCDO 1 / .VO Ce I 500 0o4 1 .DO Ba I

1 /U 6296.49 V
A
't 6317.99 Le

}

0 c00 6,342.86 Tk
1 n

23 6297.07 Nd } 5 6318.02 Fe 14 6343.32 Dv {

11 c 6298.01 Pr J 26 6318.03 Ti J 22 h 6343.88 Pr J

40 h 6298.33 Rb I 11 h 6318.13 Pr II 35 6,343.95 Ce II

16 6298.42 Nd II 16 0 1 o 9/;oolo.Zo La I 26 0044.00 Sc I

18 6298.53 V 19 6318.33 1 1 fHf 50 bl 6345.10 Zr Zr 0
45 6299.42 Er { 7 6318.37 Pt 75 6,345.22 Zr
14 6299.46 Tm II 15 6318.58 Eu T 70 h 6345.35 Lu I

28 6299.51 Ce II 29 6319.53 Rh I 25 h 6,345.75 Sr I

22 h 6299.54 Hf I 18 o.iiv.oy Nd II 30 CO A C A96346.02 Ta I

120 6299.66 Zr
}

160 6320.39
T

La 11 7 6346.27 U II

170 6299.77 Eu 6 6320.41 Co 27 6346.65 Gd II

23 6300.21 Ce J 16 6320.85 Sc II 28 6347.11 Pr II

18 6300.70 Sc II 11 6321.22 Nd I 22 6347.16 Er II

22 6301 . Iz Sm II 50 Q 9 1 orOOZ 1 .00 Zr I 6 h CO An oo004/.00 Co I

11 6301.42 Th 19 6321.59 Tb II 11 h 6348.56 Th II

6 6301.52 Fe 25 632 1 . 75 Sm II 50 6349.48 V
13 6301.75 Mo 200 6321.90 Re 120 cw 6350.04 Eu

18 h 6301.97 Nd 30 6321.94 Ho 80 d 6350.75 Re
11 6302.05 Pr 19 6322.33 Tb II 18 c 6350.98 Pr
35 6302.35 Pr II 45 c 6322.36 Pr 11 6351.56 Er II

18 6302.40 Sm 14 6322.37 U II 27 h 6351.72 Gd
29 6303.15 Sm 13 6322.51 Sm 27 6352.66 Tm
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

W dVclCllglll

in A.

Element
and

Spectrum

Intensity

and
Character

Wavelength
• \in A

Element
and

Spectrum

Intensity

and
Character

w aveiengtn

in A

Element
and

Spectrum

6 6353.48 Ce I 5 6380.05 Sm I 9 h 6403.98 Sm II

22 6353.54 Sm II 19 h 6380.19 Hf I 35 6404.21 W I

oU C Ho
!

100 DOOU. (

0

Sr 17 c D4'U0. 7 1 Tb TT
II

n Cs 40 UoOU. 7O Gd II 40 Eu I

lo n Lu 23 fLQOO 07 Nd 11 40 bl Ut"UU . Z Th ThO

13 6355.35 Sm I 17 6382.19 Gd II 12 h 6406.24 Sm II

14 6355.58 V I 55 6382.73 Eu I 35 6407.00 Zr I

ou
j^Qcr QQ0000. oV Eu

}

16 h oooz.y4 Re
J

55 bl A/1 HQ A 104Uc5.'+l Sc ScO
0 (C: Q c c nc Nrl Q0 £ 000 CCi6383.59 IIu

(iA(\Q An or I
1

OoOO. 10 1 a i 0 OOOO. 00 11.U 99ZZ A/1 HQ KK I
1

9 6356.40 Tb II 7 6384.67 Mn I 19 6408.63 Th II

29 6357.18 Sm II 65 6385.20 Nd II 26 6409.11 Mo I

00 0Z.Z c
Aoc-? on000 / .zU Pr

J

4 6386. 10 Ce
{

19 h 6409. 5z Hf I

Af\ £.01:7 00OoD / . ZZ IVl u 0000. ZO Hf 1 onitsu
z; /I 1 A A /I6410.04 P"ii T

1

OU Ooo I .o\J V , 0000. ZD
;

lU n A/1 1 A AA6410.69 1 r
T
1

35 6358.13 La II 13 6386.47 w I 210 6410.99 La I

7 6358.62 Th II 90 h 6386.50 Sr I 55 6411.23 Pr I

ZD Oooo.oZ V 14 h OOOO. / / Sm 140 A/111 00041 l.oz Eu I

00 c KC\ riQ Prr r
i

4U AO OA OA0000. oU Uy
}

1 A14 6411.47 ne T
I

OQZO OooV.Zo 1

1

Zo A 0 OA OA0000. o4 Q A /I 1 1 C A6411.59 ITU T
1

15 b 6359.48 Y YO 11 6386.84 U II 10 6411.66 Fe I

9 6359.88 Tb II 45 6388.19 Er 30 6411.90 Th I

0 OOOU. ZZ Ce
{

60 h A 0 00 0/163oo.z4 Sr
j

10 A /I 1 0 OA6412.39 Mo I

OoDU. ZZ L.a
!

ID A Q on 1 10009. 1

1

Mr. OU uD A/1 1 0 OAo4iz.oy 7r 7r n
00 ATAfl Q/1

1 a on A QOn A coooy.4o 1 a
: on A/I 10 OC0410. 00 <ir.jC T1

35 6361.27 V I 11 6389.57 Pr I 22 h 6413.41 Ho I

18 6361.43 Nd II 23 6389.77 U I 11 6413.59 Er I

oooz.uy Nd II 29 £ 0 on 0 cOOOV.OO Sm II 24 A/1 1 0 AOO4IO.OZ Th I

ion u 112U hi 630Z.35 Ln
i

1 Q y'onn (\f\6390.00 INd TI11
A /I 1 0 AO04 1 0 . 60 Prr r TT11

^ "J 0 0 "7

DOOZ.O

/

u r 10 Aonn oo0090. ZO Riit\U iZ A/1 1 /I 700414. iL ivn T1

17 6363.23 Gd I 7 6390.32 Ce I 10 6415.43 Pr I

9 h 6363.41 Ru I 170 6390.48 La II 17 6416.10 Th II

1 1 n 0.500. OZ Pr II 25 A onA 0

1

6390.81 Sm II 29 A /t 1 7 CA041 / .oO Sm II
0 c uZD n 636.5.94 5r

1

1

1

1

A OA 1 106391. Iz Mo Q0 A /I 1 7 C 704 1 / . 0 / I\U 1

18 6365.55 TI
11 0 A OA 1 006391.32 u IT

11
A
y A/1 1 7 00041 (.OZ Co 1

1

9 6365.79 Lu 18 c 6391.99 Pr I 35 h 6417.91 Yb I

16 6366.00 Lu I 23 h 6392.21 Ta I 11 6419.10 Ti I

35 6366.35 Ti
{

28 oo9z.74 U 8 A/1 0 1 OAd4z1.oO Fe I

14 6367.41 5m OQZO 6393.02 l^e II11
A/1 0 1 AO04zl.9z Uy T1

22 6368.28 Sm 1 I

11 4U 6393. 18 r r
00ZZ A/1 00 /I 0o4zz.4z Cu II11

14 6369.14 Th J 14 6393.28 V J 9 6423.05 Er I

60 6369.25 Eu I 10 6393.60 Fe I 9 6423.17 Er I

15 6369.87 Y YO 450 OOV4.ZO La
{

100 A/10/1 07O4z4.0 / Mo I

35 h 6369.96 Sr 1

1

^ one 1oo95. lo Ce
j

1

0

lo A/1 0/1 /I 0d4z4.4o Tk
1 D II11

6 6371.01 Sm r
5 6395.20 Co 1 7

1 /
A/1 0 /I COd4z4.oz P ACd 1

1

35 6371.11 Ce II 90 6395.42 u J 14 6424.81 Th II

55 6372.43 U 7 6396.22 Ce I 11 6424.89 U II

30 c 6372.59 Ho I 4 6396.27 Ce 11
A /I 0 C OA04zo.z9 Ce II

6 6372.97 Li I 24 6396.60 Dy TT
11

1 0lo A/IOC 7Ad4zo. /y INd TI
11

6 6372.99 Ce ' 18
A 0A7 1 /I6397. 14 u Iz A/1 OA 1 704Z0. 1 / Z.r

1
1

40 6373.06 Ta J 45 6397.96 Pr II 45 6426.64 Sm II

14 h 6373.86 Ho I 14 6398.13 Er 55 6428.29 Eu I

11 6374.78 II II 9 6398.86 Os 22 64^8. Jz Sm II

11 6375.97 Nd I 50 6399.05 1La
T T
11 65 6428.60 T«

i a 1
1

6 6375.98 V' 11 6
/L ''i f\f\ AA
6399.90 Ce 18 A/1 00 ACo4zo.Do INd TI

11

9 6376.45 Ru 3 6399.94 Ce J 10 6428.94 Sm I

40 6376.93 Th I 16 6400.02 Fe I 45 6429.63 Pr II

16 6377.61 Pr 35 h 6400.35 Yb 6 £ /I on OA04zy.o4 Nd I

28 6378.52 I' II 8 6400.36 U II 5
H A OA A 16429.91 Co I

75 bl 6378.56 Zr ZrO 120 cw 6400.93 Eu 35 A /I OA A76430.07 Ce I

16 6378.59 Pr 35 6401.07 Mo 85 c 6430.46 Nb I

60 6378.82 So 22 6401.44 Tm 35 6430.47 V I

15 6379.07 Ta 75 6402.01 Y 250 6430.79 Ta I

23 6379.36 V 22 6403.15 Os 10 6430.85 Fe I

23 6379.64 U II 13 6403.20 Nd 8 6430.93 U I
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Table 2. All observed lines in order of wavelength— Continued

Intensity
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Character

Wavelength
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Spectrum
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8 6430.94 Tm II y 6454.84 Drr TT
11

1

1

1

1

6484.35 Lx
"^m IT.jm 11

0 1Zl \J^OO ,\J\J Co T
1 35 A4.Q4. c;9

04-O4-. OZ cbm TT
11

23 6431.63 V I 35 6455.60 Ca I 380 6485.37 Ta
45 6431.84 Pr 11 14 6455.60 Sm II 5 6485.38 u II

10 6431.96 Sm II 20 6455.83 Ta I 35 b 6485.40 Sc ScO

22 6432.53 Er I 250 6455.99 La 1 24 h 6485.55 La

10 040^.00 INu 1 9 O'l-oO. 10 Pr I 35 A4.Qq AO Nd
{20 6432.73 Yb II lU 6456.25 .jm TT

1

1

97 6485.87 Fr

14 6433.18 V I 13 6457.13 Nd I 45 6486.55 Pr I

50 c 6433.22 Nb I 60 6457.28 Th I 28 6486.59 Dy I

35 6434.33 Zr I 10 6457.55 Sm I 9 h 6486.97 Pr II

19 C c TVjC 1 20 A/1C7 AQ Zr I 29 A/1Q7 AOo4o / .OZ Sm II

1000 6435.00 Y I 96zo D 6457.78 oC oC \J
1

1

1

1

6488.05 V

11 6435.16 V I 120 6457.96 Eu I 9 6488.35 U I

10 6435.34 Sm I 35 6458.03 Ce I 340 6489.06 Yb I

23 6436.40 Ce I 4 6459.36 Sm I 110 6489.64 Zr I

lo n OfoD.DD Uy 1 30 A/i QO Ta I 6 h A/IQA 3/1 Co
26 b 6437.08 Sc ScO Qy Un 6460.19 r r

T
1 1 A. 6490.70 Tm

1 m
24 6437.18 Y I 200 6460.26 Tm I 14 6490.74 Th
13 6437.36 Ta I 8 6460.83 Dy I 29 6490.82 Sm II

830 6437.64 Eu II 10 c 6461.74 Tb II 17 6490.97 Ce I

ZDU n 8 A/1A1 QQOWl.OO Ce I 24 A/IOl 71o4y 1 . /

1

Mn
700 6439.07 Ca I 6462.57 Ua T

1
L
n 6491.75 Pi-r r

18 6439.93 Eu 1 50 6462.62 Th I 55 6492.35 Er J

8 6439.97 Ce I 1100 6463.12 Lu II 16 6492.35 Nd II

14 6440.54 Tm I 17 h 6463.15 Yb II 22 6493.10 Zr I

1 7 Mn 1 14 A/IAT (^Q04DO.DO Nd I 10 A/1Q0 1 o Mo
j10 c 6441.03 Tb I aj 6465.00 1

1

u T
1

oy 6493.49 p.-r r

22 6441.14 Lu I 11 6465.24 Nd II 320 6493.78 Ca J

16 6441.32 Er II 25 h 6465.79 Sr I 11 6494.89 Pr [

7 h 6442.78 Pr II 19 6466.88 Ce II 6 6494.94 Ce I

y n r r 11 28 A/1A7Dw / .oy Ce I 30 A/fO/1 OQowi-.yo Fe
40 6444.61 Ta I lo 6467.72 Pi-r r

TI
11

r
0 6495.23 u TT11

26 h 6444.84 Ru I 13 h 6468.44 La I 7 6495.59 Nd II

11 6444.89 Lu II 10 6468.58 Dv II 26 b 6495.90 Sc ScO

40 6445.12 W I 6 6468.97 Ce II 8 6496.44 Ru I

ou f,AAZ HA Lx 1 110 O'l /U.z 1 Zr I 12000 A/1 OA OAO'lyo.yu Ba II

9 6445.79 Nd II ly
L
n 6470.29 Cd T

1
oozz c 6497.11 r r

}30 6445.87 Ta I 18 h 6470.46 Sm II 17 6497.69 Ti

19 6446.12 Ce I 5 6470.55 u II 17 6497.84 Nb J

55 bl 6446.24 Sc ScO 12 6470.70 Eu I 40 6498.19 La II

on A/1 1 Q 1
o't'K).,vl- Mo 1 13 A /I 7A OA Tb II 35 A/l AO A 7Diyo.o

/

Sm 11

35 6446.61 La II
OAzU 6471.20 Mo T

1
1 AAA 6498.76 Ba

25 6446.68 Sr I 8 6471.20 Th II 18 6498.94 Pr II

24 6446.87 Tb II 10 6471..59 Sm I 80 6499.65 Ca

7 6447.56 Sm 11 80 6471.66 Ca I 16 6500.16 Nd I

5 6448.04 I 11 27 c 6471.77 Ho I 22 6500.72 Pr I

21 6448.11 La I 45 6472.34 Sm 11 18 h 6501.23 Y YO
9 6448. 13 Os I 35 6473.72 Ce I 8 6501.33 Tb

110 6449.17 U I 60 bl 6473.79 Zr Zr 0 45 6501.55 Eu

180 6449.81 Ca I 20 6473.99 Mo I 9 6,502.00 Sm II

45 6450.24 Co 1 11 6474.91 Dy I 18 h 6502.43 Ta I

13 6450.34 La I 9 h 6475.26 rr IT
11 50 6503.26 Zr

200 6450.36 Ta I 29 6477.67 Lu I 1

1

6503.27 Ce II

360 6450.85 Ba I 8 h 6477.88 Co I 12 6503.51 Th II

14 6451.23 Nd I 35 cw 6478.02 Pr II 16 6503.62 u I

•7

7 6451.56 13 A /I 7n 1704/y. 1 / Ho I 4 ACAO AO Ce I

20 6451.62 Zr I 15 6480. 1

1

Gd II 550 6504.00 Sr

6 6451.99 Ce I 13 6480.21 Nd 11 9 6504.09 Pr
12 6452.08 Sm I 5 6481.72 U I 4 6504.12 Ce

70 6452.34 V I 14 6481.74 Er I 55 6504.17 V
16 c 6453.44 Pr I 5 6482.28 Nd II 8 6504.46 Nd II

7 6454.02 Er II 600 6482.91 Ba I 65 6505.52 Ta
90 c 6454.52 La 1 18 6483.02 Eu I 10 6506.23 La
7 6454.80 Nd 1 20 6483.59 Dy II 5 6506.32 U II
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Table 2. All observed lines in order of wavelength— Continued

Intensity
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Wavelength
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Spectrum
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and
Characte r
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50 6506.36 LX 13 6538.11 TV/w 19 h 6565.62 Ti

11 6^07 16\JO\J 1 . 1 u Le TT
11 40 h fiS38 1

S

Gd 7 OOUO. U I Ce
13 h 6507.70 Sm 11 6538.30 Os } 11 6565.88 V j

11 6508.05 W I 90 6538.60 Y I 45 6566.77 Pr II

19 6508.14 Ti I 11 h 6538.99 Ho I 35 b 6566.88 Sc ScO

50 bl 6508.15 Zr Zr 0 13 6539.94 Nd II 75 6567.87 Eu
7 Ce to At^/ifi An Pr

}

10 uouo.uu Gd II

hi111 6509.44 o in 22 6541.57 E^r J 6568.47 TT

16 6510.41 Rh 50 6542.76 Sm II 140 6569.31 Sm II

7 h 6511.36 Th II 30 bl 6542.90 Zr ZrO 30 6569.43 Zr

50 6511.47 Re I 9 6542.98 U I 10 6569.63 Th II

9 6512.19 Tb II 1 Ou f.'^A.'i lA004-0. lO La
{

35 h oo lyj.o I Sm II

6513.59 v^e 11
11 28 6543.51 V Qo 6570.96 La TI

11

100 6514.39 Ta 18 6544.57 Sm II 7 6571.03 Pr
16 6514.96 Nd II 65 6544.61 Nb 12 h 6572.58 Y

14 6515.25 Re I 12 6544.91 Re I 13 6572.65 Nd II

11 UO 1 0 . Ou Ho
}

D f.^Af^ OA Fe
{

20 ^^^^70 7QDo iZ. to Ca
6516.10 1 a 55 6546.28 1

1

co 6572.88 1 n
TT
11

8 6517.14 Pr J 100 6546.79 Sr J 9 6573.60 Ce
19 6517.31 Ce J 8 6548.26 Dy II 10 6573.80 Gd J

18 h 6518.33 Y YO 8 h 6549.12 Eu I 20 6573.93 W I

35 cw Oo lo.Oo Tb oo^y.zo Gd 24 c ()o/4.u4 Tb II
110 6518.79 Pi-r r

IT
11 14 6549.54 In a

TT
11

07Z / 6574.38 c3m TT
11

16 6518.94 U 18 h 6549.77 Sm II 15 6574.73 Nb
6 6519.12 Ce J 16 h 6549.77 Tl 100 6574.84 Ta 1

60 6519.59 Eu I 7 6549.88 u II 14 h 6575.18 Ti I

19 O.J 1 V. ( U Rh
j

OOOU. IV Nd II 8 00 ( 0. 04 Tm
1 A 6519.78 I m 170 6550.26 or 1 olo

L
D 6575.85 Sc 5c V

23 6519.84 Mo 35 6550.54 Zr J 20 6576.56 Zr
13 6519.86 Nd II 70 6550.97 Ho 11 6576.83 Os 1

12 6520.52 Er I 3 6551.44 Co I 35 6576.85 Y I

21 h ODZU. i't La
{

1 0
1

V

Dor) [. (K) Ce
j

35 C 00 / i . 1 1 Re
j0 6520.85 Us 13 h 6551.80 om c

0 6577.45 (^e

5 6520.98 II J 3 6552.75 u } 19 6577.65 Th II

15 6522.72 Eu J 13 6553.07 Nd II 6 6578.00 Pr

7 6523.15 Nd II 7 h 6553.30 Pr I 30 b 6578.06 Zr ZrO
55 c OOZo. lo Lu

{

1 9
1 Z un ODDO .O'h Y YO 140 00 i 0.0 1 La

jy 6523.45 r t 6 6554.16 1 n OQzo 6579.10 Le
55 b 6525.62 Sr ScO 65 65,54.23 Ti } 160 6579.37 Dy j

7 6526.08 LI 11 h 6554.83 Ti 18 h 6580.94 Nd II

13 h 6526.64 II 14 6555.01 i; I 35 6581.82 Tb I

110 La II
/;t:cc lie
O.jOO.Oo Ce I 10 O.joZ . IV La I

5 6527.04 L

{

75 6556.07 1 1

0
,3 6.582.78

1 T

U
}700 6527.31 Ba 11 6556.33 Er II 60 6,583.48 Er

17 6527.63 Tb n 15 h 6.556..50 Hf 24 6583.91 Th J

18 h 6528.02 .Sm I 70 6557.39 Y I 6 6,584.56 Pr II

11 6528.74 Ru I 7
<i C C "7 CO U II 23 DOO'l-.O ( Y I

7 6528.87 Os I 18 6557.82 Er I 10 6585.13 Ta
18 6529.70 Sm 1 45 b 6557.84 Sc ScO 40 h 6,585.21 Sm II

10 6529.73 La II 20 6558.02 Dv 18 6585.71 Nd II

6 6530.68 Ce I 17 65,58.02 V I 30 h 6586.51 Cs I

50 h 6531.34 Th I 13 6.558.97 Nd II 15 C 6587.16 Ta I

110 6531.43 V 14 6560.06 T-l
1 h

¥ T
11 28 6587.23 Hi

}1 R1 o u
11 6532.25 SmO 111 15 6560.08 Ho 7 h 6,587.54 Sm

6533.96 Sm 4 6560.45 Ru 1 7 6587.83 u II

15 6532.39 W
16 6588.03 Nd II6 6560.79 Ce I

7 OOOO. I'i Os I zo n OoDl .OU Ta I 24 ^CQQ ZAD0OO.04 Th I

6 6534.51 Ce 9 6562.50 Tb II 27 6588.91 Sm
8 6534.52 Pr 13 6563.20 W 110 6589.72 Sm II

5 6534.60 U II 15 6563.42 Co 6 6590.05 U II

22 b 6535.30 Sc ScO 7 6563.46 Ce 7 6590.90 Mo
11 6535.46 11 II 25 cw 6564.26 Ta 19 cw 6091.00 Nb
18 h 6535.84 Y YO 22 6564.62 Pr II 11 6591.43 Nd II

7 6536.58 U II 55 6564.78 Gd 12 6591.48 Th
7 6537.49 Ce II 26 6565.44 La '12 6591.50 Sm II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

TV a V V^lC 11 t±,Lll
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TT a V CJic: iicLiii

in A
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Spectrum

30 6591.60 Gd 8 6614.56 Os 10 6642.76 Gd I

50 6591.99 Zr 4 6615.43 Os 26 6642.79 La II

40 cw ive 1

1

1

1

6615 88 Nrl 15 6643.37 uy
9 6592 92 Fe I 50 6616.59 La I 80 6643.54 Sr I

1 c.
1 o 659^ 49 Gd J 55 6616 67\J\J ]l\J •\J t Pr I 20 6643.55 Yb I

45 6593.46 La I 12 6616.74 Er II 16 6643.64 Ni I

16 6593.51 Er I 10 6617.05 Th II 13 6643.79 V
{Id. UO 70 . uu 1 b 300 UO

1

t

.

ZO Sr OU 6643 98 Od
Pr II 11 A^l 7 Al00 1 / .0

1

Sm n 00 f,fxAA A^ La
A 6593.74 Ru 18 bl f\f\\l Qd00 1 I . 74- Sc ScO 4'i4-0 UUt"*.UU Hf jj

45 6593.79 Eu I 9 6618.20 Ru I 21 6644.66 Th II

24 6593.94 Th 11 6618.34 Pr II 18 bl 6645.08 Sc ScO
1 4 6'i04 14UO . 1 4" Dy 11 16 c OOio. 00 Nd 1 4nn fxf.A'^ 1 1004-D. 1 1 Eu

650 Ba 230 UU 1 7 . 1

0

Mo 1 ft 004-D. 10 La
'1

6595 4ft Pr J 11 Lu II IH10 f\f\A^ A^004-0. 4-

1

Tb JJ

7 6595.90 Co I 18 6619.35 Nd I 12 h 6646.22 Sm I

10 6596.71 Zr I 24 6619.94 Th II 8 6646.54 Th n
in fi'iQft ft4UO 70. 0't Zr 16 f%f\')(\ =i9UUZU. OZ U in f\f\Af\ flc:UUH'0 .00 Gd

fi'iQQ 1 1 Ti { 15 OOZU.OD Zr 1

0

1

7

004^ t .UO Hf j|

7
t UO 7 7 . UO Ce J 75 ooz 1 . o\j Ta 1 414- f\f\Al 1 9004^ / . 1

Z

Pr J

35 6600.17 La I 11 6621.74 W I 5 6647.79 U I

35 d 6600.58 Ho I 16 662L77 U II 6 6648.50 Th n
( u fifini 1

1

UUU 1.11 Er 14 OUZZ. 4*7 Y A4 664ft 06UU^O. 7U Th
}
o 66ni u { 7 6699 R9UUZZ . OZ u II U 664.R 07UU i-O. 7 i Er 'J

16 66ni 7f\ Nd J 10 f.M'i nnuuzo . wu Ce 9n hZU II 6640 n9UU t'? . uz Sm II

40 6601.83 Sm II 10 6623.54 V I 4 6649.06 Er I

1 6602.68 11 I 30 c 6623.91 Re I 50 66.50.38 Mo I

•in Zr 10 6694 ^^7DOZ^. 0 1 Mo
j

'+0 UUOU. 0 i Nd II
'}

o UUL/O .Or \] 5 6694 TK Ir 4n 66^n 61UUOU. U 1 Y
1 J? Vi1 0 11 uuuo . oo Eu 50 6694 R'^UUZ r. OO V 7n

1 u 66=^0 ftlUUOU. 0 1 La J

6 6603.98 U I 6 6625.28 Sm II 13 6650.89 Ce I

95 6604.56 Sm 11 7 6625.29 U I 4 6651.43 Ce I

fin DOU't.DU Sc II 19 f\f\Of\ OftOOZO. 70 Nb 1 ft Kl10 Dl AACl Af,000 1 .'to Ti Ti 0
ZOU Ho 8 AA97 9c;OOZ ( .ZD Tm }

3
000 1.01 Ce

Tm1 III

r
q7 ooz / .oU till , ZU 000 1.01 Sm0 III J,

100 cw 6605.19 Re I 13 6628.35 Ho I 27 cw 6652.39 Re I

7 6605.35 Ce I 9 6628.43 Gd I 22 6652.72 Ce 11

94. Th II 4 DOZo.OO U J n OOOZ . Vo Ho
J

Q7OOUO. V / V 20 h OOZo.OO Sm II 1 nlU 0000.00 Gd
1 Q
1 V OOUO. 10 ll u ^n OOZo. Vo 7 OOO'l-. Zo uy

IS 6606.35 Ce I 120 6628.99 Ho I 22 bi 6654.42 Sc ScO
15 6606.86 Ce II 45 6630.14 Nd I 30 6655.67 Nd I

1

1

1 1 U\)U /.111 W 19 UUOU. 1 u Rh 97Z I UUOU . 1 V Sm
'{

ou ^^AH? 1 7
1 u n1

1

1 4 u
II

AA^n AiOOoU.O 1 0 III
II c0 0000.0 1

IIu
1 Q OOU (

.

7 un OO.J 1 .UU Prr r 7^^
/ 0 0000.00 Pr1 r

..

55 6607.17 Ho I 10 6631.21 La I 35 6657.72 Tm I

15 6607.83 V I 13 h 6632.06 Pr I 22 6658.36 Dy I

OOUo. ZO La 15 AAQO 9/1OOoZ. Z'* Ho 1 1
aae;q A/1000O.04 Tm J

OOUV.U.J ww
!

mi\} u
11 OOOZ. Zo 0 III IT1

1

0 n AACQ AQOOOo.Oo 1 n
}

1 D oouy . oo PrI r
1 C
1 0 OOoZ. '^1''+

1

1

1

1

OOOV.'fU Hfni

26 bl 6609.99 Sc ScO 13 6633.26 V I 13 6659.68 Mo I

10 66 in n4 Gd II 50 6634 36 Gd II 210 cw 666n 84 Nb I

1 ^ u10 n 6611.20 Mo 9 OOOO. ID Nd II 9A Klzo 01 AAA! ni000 1 .U

1

Sc ScO
00 cw DO 1 1 .ZO LU IT

11 1 Qly
L
n ooou.^y Y

I
1 Q AAA 1 HQ0001 .Uo

}11 CODO 1 1 .OO LU IT11 1 nlU OOou.oo L^a 1111 QAoU AAAl AC\0001 .4U 1 a

UU 1 1 . ou I II 11
1

1

Mo6611.95 T II II
1

1

5 6637.16 I 10 6661.41 Ce I

18 6637.19 Nd II 29 6661.64 Dy I

1 7 DO 1 1 .OZ w 10 c 000 1 .ZO Re 7 6661 Ql000 1 .0 1 Os
0 n 1 1 70 Dy II 14 000 / .Oo Er 15 cw DDOZ.zl- Ta

1 1 A i^/^ 1 1 n c661 1 .95 Ta 35 OOo / .vo Nd II oU ODoZ.Z / Th

18 6611.99 Nd 7 6639.21 Dy 15 6662.52 Ho
6612.04 Lu II 35 6640.08 Gd 21 6663.14 Ru

22 6612.06 Ce 16 6640.14 Tb II 11 6663.52 Er

95 6613.75 Y II 3 6640.50 U II 21 6664.40 Y
35 6614.15 Nb 8 c 6642.27 Tb II 13 6665.59 Ce
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

3vdcnglh
in A

Element
and

Spectrum

Intensity

and
Character

VY aVClcllglll

in A.

Element
and

Spectrum

Intensity

and
Character

W avel^igtn
Element

and
Spectrum

6 6665.94 Tb I 10 6692.86 Gd I 6 6716.00 Hf I

18 h 6666.55 Ti 40 6692.87 La
J

26 6716.68 Ti

17 h 6667 22 Sm TT
11 1

1

6692.93 1 m
}

oo 6717.45
I T

U
TT
11

22 h 6667.74 Ti 15 6693 08 W 40 h 6717.68 Ca
180 6667 82 Yb J 18 6693 38ytjt kJKJ Tb II 27 6717.88 Zr I

75 6667.86 Dy I 70 6693.55 Sm II 14 6718.14 Gd II

9 6668.39 Ti 15 6693.61 Ta I 15 6718.30 Ru I

11 uuu ^

.

Cr 8 660^ 66 V 7 671ft 68U i lO.UO La II

10 6669 6=^ Nd 390 660^ ftd. RaOd ao 6710 90 Th
9 6670 16 Dv 95 660 ^ 06 Fii q Ce II

10 6670.37 Nd I 55 cw 6694.32 Ho I 5 6720.76 U II

3 6671.21 U II 11 h 6694.69 Sm II 11 6721.00 Er I

c 6671.40 TLa TT
11 7 Y 30 u I Zi.oO Tm

50 6671.51 Sm 5 OUV4-. VZ r.ri IT 97 0 /z l.Vl Lr
55 6673.41 Pr II 6 uuyo. OO Nd II 11 o CW A799 3/10 / ZZ.O'f no }

100 6673.73 Ta I 8 6699.25 La I 13 6722.76 Er I

75 6673.78 Pr II 4 h 6699.25 Pr I 40 d 6723.07 Sm I

320 6675.27 Ba
!

16 h zo Y
!

0 / Zo. ZO Sm
J180 KJ\J t O.OO Ta1 a Q ODW. oO I aL.a 9nnzuu liens £.700 on
1

10 Ce II 1 ftI o ku f\lC\C\ /1ft OL \J 1 ^10 n 0 / ZO.01 Ta1 a

9 6676.92 U II 10 6700.64 Dy II 130 C 6723.62 Nb I

23 c 6677.14 Lu I 26 6700.66 Ce I 16 bl 6723.95 Ti Ti 0
18 UU 1 i . 1 o Ti 70 0 /UU. /

1

Y 6 h A79/1 7A0 ( Z4. /u Dy
150 cw UU i ( . oo Nb •Jo D i UU.oO 97 A79/1 730 / Z^. /

0

om
!

90 6677 Q/l Tb II 7 II O ( U 1 .UO Rii J 90 A79c: QQ0 / ZD. 00 0 III

18 6677.99 Fe I 65 6701.20 Nb I 9 6726.34 Tm I

11 6678.01 Zr II 4 6701.68 U II 3 6726.54 Ce I

15 667ft 17 Yb
}

7 0 / U 1 . / 0 Er 5 A79A QO0 /ZO.OV U II

1 ^1 o 667S ,19uo / O . 't-Z ww Q o /UZ. 1 z C A IT1

1

7 A797 910 i Z i .Z 1 TK1 0
i

1

1

667H ^9UU 1 O. .JZ NH IT
1

1

1 1I 1 O / UZ . 1

z

1

6

1 o A797 /lA0 ( Z / . 'f0 Til1 n

4 6678.71 Th I 40 cw 6702.61 Tb I 25 6727.61 Yb II

3 6678.81 Co I 14 6703.61 Sm I 19 6727.74 Nd II

4 h DO i o.oV Mo 8 0 i U4-.U0 Th II 17 A797 Q30 ( z / . 00 Gd II

1 u 00 / V. Z

I

om IT
1

1

inlU 0 i U4-. 1 o C A TI1

1

Q A797 0/10 /Z / .V^ Tm1 m IT1

1

1 nlU 00 ( V . .jO C A IT 0 iKJ't.Z I

0o A797 OA u

7 6679.80 Ce I 13 6704.52 Ce II 9 6728.04 Mo I

7 6679.88 Ce I 18 b 6705.93 Sc ScO 15 6728.71 Ce I

19 ODoU. 1

4

Nd II 10 0 / UO.U't Ce II 27 A79Q c^A0 ( ZV.OO Os
{1Q1 7 c OOOU. l-O n u 1 c

1 o 0 / UO.'+O Ta1 a 1 o A79Q t^70 i ZV.O ( ^^e
!) AAQ 1 1 QODO 1 . 1

0

1

!

L' II 9n c A7nA 70o /Uo. /y 1 D TI11 1 0 A73A /I c:D /oU.40 Riinu

35 6681.23 Gd II 20 h 6707.45 Sm II 85 6730.73 Gd I

17 h 6681.53 Sm II 11 6707.52 Ru 120 d 6731.84 Sm II

21 c Arf;Qi A*)Ouo 1 . OZ Ho 5 O / U / . O" U II 7 A7Q9 70U i oz . / 0 La II

1 c
n OOoZ.UZ rio oOUUU 0 i U i . o'+

I ;

L.1

}

A
4- A733 910 / 00. Z 1 l^e IT11

1 c
1 o L

n 00o.>. Zo rve
Qo rf;7flQ A70 /Uo.U /

VV QO A733 7c:0 / 00 . /

0

TK
1 n

12 6683.38 I' I 25 6709.39 Ta I no 6733.98 Mo I

30 6684.00 Ta I 180 6709.50 La I 70 d 6734.06 Sm II

26 AA O C 9 1 Eu
{

17 0 /uv.ol Zr
{

40 d A73/1 Ql0 / O'l.O 1 Sm II

lU Ooou.Uo Ir
j

06 *^7 1 n no0 ( lU.UV L.e
7
/ c A73A PA0 / O'^t.oO TK

1 0 II11

OOoO.OU lU f\i ^c\ AO0 / lU.'tZ p»r t
Q n A73c: 7*;0 / 00. /

0

T 11Lu

13 6687.14 Er I 12 h 6710.45 Eu I 40 6735.99 Y I

5 h 6687.51 Pr II 5 6710.57 U II 6 h 6736.07 Dy I

150 OOO / .00 Y 9 c A7 1 1 QA Re I 13 A73A 700/00. iy Pr
j17

i_
n OOO/

.

5m 1

1

11
1 A10 7 1 9 970 / Iz.z

/

iNd n A7QA QA0 /oO.oU 1 Iu

5 AAQ7 Q7OOO / .O / Mo 14 A7 1 9 A90 / iZ.OZ 3m TI
11 zo A737 700 /O / . /

7

iNd
TT
11

22 6688.18 Zr I 7 h 6713.05 Dy I 65 6737.87 Sc I

8 6689.51 Tb II 35 6713.20 Y I 18 6739.22 Tm I

55 ooyu.uu Ru 7 1 Q /I 70 / lo.'l- / Ce 35 A7QQ /in0 /oy.W Sc

7 6690.02 Er II 30 7 1 Q /I o Hf 75 A7Qn 00 Nb
18 6690.47 Mo 6 h 7 1 0 <;no / lo.OV TI 40 0 /W. 1

1

Nd II

4 6691.08 Mo 8 6713.97 Th 75 c 6740.73 Ta
22 b 6691.21 Ti Ti 0 19 6714.09 La II 55 6741.47 Sm II

3 6691.21 U 6 6714.15 Nd 11 3 6742.47 U II

14 h 6691.83 Y 10 6714.44 Ta 25 6742.54 Nd
8 6692.72 Th II 12 c 6714.98 Tb II 6 6742.88 Th
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

^^Hvelength
in A

Element
and

Spectrum

Intensity

and
Character

vv fi vplpn fft

h

in A

Element
and

Spectrum

80 6743.12 Ti I 25 6768.70 Yb I 40 cw 6788.99 Ta I

7 h 6743.68 Dy 18 6768.94 Er II 85 6789.27 Hf
674.4. 70 Le XT

11 OO 6769.16 Lx 60 6790 00 om IT
11

30 6744 88 Eu 14 6769.81 Tb II 13 c 6790.06 Ta
40 674'i 0=; Ho J 11 6769.95 Hf 7 6790.30 Dy J

22 6745.52 Ti I 10 6770.10 Th II 13 6790.30 U I

21 6746.08 Mo I 4 6770.15 Ce I 30 6790.37 Nd II

50 6746.27 Mo 13 6770 ^7U ( l\J,0 1 Ta 35 6790 85 Zr

5 6746 'i6 W 4 6771 0^U M i .UO II
\J JI OO 6790.92 Er

10 6746 90 Ce T
11 6771 06 180 6791.05 Sr J

35 0 6747.09 Pr I 75 6771.74 Ta I 6 6791.23 Th I

29 6747.93 Dy 16 h 6771.85 Ba I 18 6791.53 Os I

35 6748.13 La 9 6779 0^U i 1 A. UO Gd
}

lo C 6709 48 Tb II

19 c 6749. 19 Pr 6779 IS TVi1 II 14 li 6709 '^'i om IT

4 6749.38 Ce I
9 6779 '<9 Ni

T
1 ^lO 670^ 7U J 70 . / no

7 6749.49 Ce I 27 6772.89 Zr I 190 6793.71 Y I

7 h 6750.21 Dy I 27 6773.37 Er I 30 c 6793.77 Lu I

30 6751.22 Re 40 cw 6774.25 Ta u 670^ ft4y} I yO. 04- Ce
40 Rh 1 901 ^u 6774. 96U 1 t 'f. ^U IT1

1

yD 6704 90 Sinom TI11

50 6752.67 II
1 1 ou 6774 9fl v^e II

11
Oo 6704 9'? r»vUy

40 6752.73 Zr I 23 6774.54 Pd . I 130 6794.58 Tb II

65 c 6753.00 V I 28 c 6774.68 Ho I 25 6795.31 Nb I

60 67S^ 04 La 30 f\7T^ 09U / i o . u^ Ru
}

70 lii\j 11 670=1 41u 1 y<j.^ 1 Y II

14 6753.91 \J u IJ OJ 677=1 Cp •Jo 6706 41U / 7U . 4*0 TI TT11

35 6753.97 Mo 161 u 6776. 14 Fr IT
1

1

Q 6706 6=1u 1 y\j . UO

7 67,54.29 Tb 1 5 6776.89 u II 8 6796.68 Zr I

17 6754.61 Hf II 9 6777.93 Tm I 7 6796.73 La I

17 h 67'i4 68 Sm II 20 677ft 10 Sm 11 1

4

I'r 6706 06u / yu . yyj Er II

67'i4 fi'i om
}

1 0 677ft 9ft Co^e
{

55 CW 6708 60U ( yo . ou PrIT
40 671^4 Ql( .1^. 7

1

1 d D 677ftU / / O. O

1

Til
1 n 1 •?lo ^i700 97U i yy . Z /

Ta
1 a

;

4 67.54.93 V I 40 h 6778.61 Sm II 690 6799.60 Yb I

14 6755.01 Tb II 110 6779.77 Tm I 10 h 6799.88 Mo I

At 67^^ OR Ce II 14 o i oU . wo Er 1

1

Ooi^ 1 . o't Nd
1 0 L U / . O.I 1 a

!

1

4

un O / oU.Uj om TI
1

1

o /{0(\} 79DcSU 1 . ( Z L^e

£.yj U / .11) . li) Til
1 n 7 A7ftn 1 ^O / oU. lo Til

1 n 1 nlU IVIO

1 67,56.54 Ru I 9 6780.21 Ce II 140 6802.72 Eu I

10 6757.62 Dy I 11 6780.42 Th I 20 h 6802.96 Sm I

17 67^0 9^ Sm
{

3 67ft0 69U / C}\l . uz I'

}

UOUO. 1 Sm
70 U / ,J 7, O ( HjT

1

0 67ft0 71U i OU. I 1 K^e
!

1

6

1 u AflO'^ Oft IN u
•?o 6760 09 Pir I

1 Q
I o 67ft0 76O ( OU. /

O

SL.T 1 9 ti1 z n OoUo. I

D

V
I

10 6760.12 V I 17 h 6781.17 Sm II 8 h 6803.20 Dy
5 c 6761.19 Re I 14 h 6782.00 Tm I 5 6803.28 Ce I

12 6761 6ftU M) I . UO Er II 30 h 67S9 '^dU t OZ . Ot* Eu
{

lo UOUO . OO Er II
71; 6769 iftU i UZ . ,)0

7_
z,r

1

0o 6789 70U i oz . / u I [
LI OU ^ftfi/i no \MiNd If

11

6769 09O / Ui .

IT ..

' 0 6789 8^D i oZ.oo U o OoU'f . i o 1 n
TT
11

10 6763.01 Nd 20 6782.95 Sm II 7 6805.31 W J

13 6763. SO Mo I 14 6783.39 Gd 8 6805.,54 Dy I

Q «lf\'X 7Q Nd I 65 0 ( O'h.oZ. Pd I OoUO.O 1 Os
0 f\lf\X 1D ( O't. tO Le 4U 0 i o'f. Vo V Q OoU ( .o 1 Dy IT

11
c;

0 W -7

/ c fxlUA QQ r r 11 1 n OoU t .oU 5m

11 6764.,55 Er J 30 6785.12 Tb 11 18 6807.81 Ce
9 6764.61 Nd 11 55 c 6785.43 Ho 20 h 6808.31 Sm I

At 0 / O't. Mo I 15 0 / oO.oZ V o u OoUo. /

0

u II

0 0 ( OO.OO 1 h
j

26 0 /oO. OO Od 11 1 f\lU OoUo.oz Ce
4-0 0 ( OD.oV Dy 15 0 i o / . lo Zr 11 n OoUO. oD TLa T T

11

50 c 6766.49 V I 10 6787.18 Gd 40 c 6810.46 Ta
14 6766.52 Sm II 13 6787.23 Ru I 8 6810.54 Th II
1

1

1

1

0 / 00. Er 6 A7Q7 '^70 / o / . o ( Dy 1 3 cw Aft! 1 r\AOo 1 1 .U'i- Ho
1

1

O i 00. l \ Ho 14 h #^7Q7 /I Q Eu 0 n Aft! 1 A9Oo 1 1 .Oz Ce
O /OO.Vo Ru 6 ^7Q7 700 / o / . / o Th 1

1

1

1

AQ 1 1 7AOol 1. lO Pr 11

9 h 6767.48 Tm 8 6787.92 Er 10 6812.03 Mo
6 6767.68 Ce 8 6787.98 Mo 13 h 6812.30 Nd II

22 Ni 18 6788.,52 Tm 26 6812.40 V
9 6768.42 Er 11 6 6788.84 Th 6 6812.76 Th II

3 6768.64 L 8 6788.94 Mo 1 7 cw 6812.87 Pr II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

1 6812.98 U 260 6829.90 Re 9 6849.89 Gd I

160 c DO lo .ZO Ta 9 c OOZV. V^- V
J

lo OooU.U / Hf
c 6813.41 Re 5 6830.01 If 17 c 6850.46 Prr r

IT
11

8 6813.48 Sm n '
19 6830.50 Pr II 15 6850.83 Ta

8 6813.51 Ru I 17 6830.54 Sm I 4 h 6851.99 Dy I

14 6813.66 La II 23 6831.09 Tm I 11 6852.23 Nd I

3 d Oolo. (0 U 7 ^.oo^ CO Ru
J

lo OoD/.oO Zr

6813.81 IT lo 6832.00 To
1 a 11 6852.77 Prx r

13 6814.04 Pr II 15 6832.44 V J 80 6852.96 Dy I

12 6814.56 Gd 14 6832.49 Y II 8 h 6852.97 Ho

9 6814.92 W I 4 6832.71 U I 10 h 6853.54 Sm I

14 f^RIA OA0014-. Co
J

45 oo o on Zr I
ny ^oc 0 cn6800.59 Ce

6815.16 YI un 6833.42 rd 4 6853.74 w
9 6815.29 Ce I 7 6833.67 Zr 7 6854.11 Th {

13 6816.02 Nd II 35 6834.05 La II 18 6854.12 Tm I

35 6816.06 Eu I 6 6834.24 Ce II 14 h 6854.50 Sm II

26 Do LO.'i-y Gd
j

11 h i^oo A on0034.31) Eu I 9 6854.63 Zr
oo 6817.08 oC ll- 6834.92 1 n 75 6856.03 bm TT

11

9 6817.61 Pr 50 6835.03 Sc { 22 6856 46 Dv
12 6818.20 Dy 180 6835.42 Dv 12 6856 55 Ce J

15 6818.23 Ce I 12 6835.90 Er I 10 6857.00 Nd I

7 1 o on00 lo.ZV i; I 12 h 6837.20 Sm 30 6857. 13 Gd II
1 AOlOU 6818.94 nt

}

6837.90 La 11 9 6857.24 Er
20 6819.36 Ta 17 6838.33 Sm 11 6857.68 Rh }

50 6819.52 Sc 40 6838.88 Mo J 4 6857.90 Zr T

13 h 6820.27 Tm 1 12 6839.58 V I 10 h 6858.12 Sm I

9 oHzU.Z ( W I 10 h 6839.64 Sm II 14 6858.24 Y II
1 r
13 cw 6820.38 LIHo

j

2 6839.92 Ce 35 6858.70 Hf
23 6820.76 11 3 6839.97 Ce { 8 h 6859 03 La II

17 6820.90 Gd 17 6840.93 Eu 18 6860.39 Ti

14 h 6820.91 Sm I 20 h 6841.75 Sm I 120 6860.93 Sm I

24 DO/ 1 .04 Ho I 12 6841 .90 V I 6861. 10 Sm II

'to 6823.78 I
I.

a

}

60 6842.60 Ft 35 6861.47
fry.

1 1

15 6823.88 Ru 16 6842.66 Nd n 40 6862 82 Sm 11

21 6824. 17 Ru 4 h 6843.75 Dv 15 6864 25 Gd

8 6824.45 I I 4 6844.26 Ce I 360 6864.54 Eu I

8 A O O 1 / o00/4.00 Th I 120 68 44.26 Tm I
r r
55 6865. 13 Er I

1 o
c 6824.96 1 a 9 6844.39 Pr 15 6865.13 1 a

9 6825.35 Nd j 4 6844.48 Ce 11 60 6865.69 Ba
22 6825.44 Er 18 6844.64 Ti 17 c w 6865 85 Ho I

13 6825.63 Mo I 55 6844.71 Sm II 210 6866.23 Ta I

17 c 6825.72 Ho I 17 h 6844.83 Eu I 8 6867. 1

1

Sm I

22 6825.98 Er 45 6845.24 Y
}

12 h 6867.85 Ba
7 6826.44 Ce [ 13 6845.33 Zr 6 6868.46 Th

is 6826.56 Hf
T

9 6845.47 Pr 16 h 6869.07 (J
T

11 6826.59 Eu II 7 6845.76 Dy I 11 c 6870.44 Pr I

8 h 6826.62 Ho 80 6845.76 Tm I 10 c 6870.88 V I

90 6826.93 I

}

7 6846 25 U
}

19 6870.92 Nb
}1 'r 6826.95 TmI III 1 7I / 6846.34 8 6871.56 V

q 6827 07 rtv J Au 6846 54 14 6872 40 Cn T

13 6827.33 Rh I 9 6846.59 Pr II 27 h 6872.43 Sm II

35 cw 6827.60 Pr 11 35 6846.60 Gd II 10 6873.05 Nd II

85 6828. 1

1

Nb
{

25 6846 T? Nd II 11 6873 09 Er
{1 nn fiS98 '.>5 7 fiR4fi 78 TI 18 6873 66 Fr

'* 6828.35 Lfy If
1 1

1 1 6846.94 Nrl TT
1

1

9 6873.92 Ti
T

8 6828.43 w I 100 6846.97 Zr I 40 6874.18 Tb II

45 6828.78 Zr I 14 h 6847.04 Eu I 14 6874.66 Nd II

18 d Mo 13 6847.25 Ce 8 6874.75 Th
11 6829.04 Th 8 h 6847 44 In 16 6874.77 Er

6829.05 Mo 70 6848 10 Er 10 h 6875.27 Sm 11

14 6829.12 Tm II 14 6848.16 Sm II 180 6875.27 Ta
7 6829.38 Ce 11 6848.31 Sm 8 6876.00 Nd II

29 6829.54 Sc 16 6848.92 Mo 4 6876.01 W
10 6829.73 Ce II 27 6849.26 Zr 40 6876.36 Nb
27 6829.86 Sm II 25 C 6849.35 Nb 35 6876.75 U II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

12 h 6877.10 Sm II 5 6902.55 U I 5 6929.88 Ir I

40
conn ACi6877.49 1 a 1 ZD c Nb

{

1 A10 Sm II

480 6878.38 Sr I 60 h 6903.67 lU 9 6931.40 iVIO

5 6878.70 Os I 15 h 6903.80 Ho I 7 6932.16 Nd I

14 6879.50 Sm I 20 6904.36 Zr I 16 6932.38 Zr I

20 6879.94 Rh I 10 6904.51 Sm II 7 6932.45 Dy II

27 6879.98 r* Thr 1 6
C C\C\ A CO6904.58 Ce I 14 tl OVOO. 10 Ti

15 h 6881.62 Cr I 10 6906.03 INd 14 6933.52 V
I

10 h 6882.38 Cr I 17 6906.22 Sm { 18 6934.05 Yb II

21 h 6883.03 Cr I 22 6906.53 Dv II 13 6934.10 Mo

6 6883.23 Zr I 29 6907.37 Zr I 9 6934.23 W I

9 OOOO.OD LI ^ Tno 1 35 6908.07 Nb I 45 6935.01 La
11 6884.09 Er I 13 6908.20 Mo 9 6936.44 Nd TT

11

7 6884.66 Pr I 9 6908 23 Er 10 6937.37 Tm
27 h 6885.16 Sm II 9 6908.26 Y J 3 6937.81 Co J

3 6885.49 Ce I 5 6908.29 W I 18 6938.36 Er I

2 0000. / 1 Le 1 4 6909.35 Ce 12 6938.67 Nd II

21 6886.28 Mo I 14 6909.81 bm 11 50 hi 6938.77 K
{4 h 6886.40 Dv I 15 6909.84 Th II 8 h 6939 33 Ta

10 6886.78 Nd 1 14 h 6910. 17 Eu 10 6939.45 Ce J

29 6887.22 Y 1 25 hi 6911.08 K I 40 cw 6939.49 Ho I

17 h
^1 o o "7 /in6887.42 Sm 11 24 6911.23 Th I 4 6939.65 Dy I

21 6887.63 Gd II 45 691 1.40 Hf 17 6940.14 Nd II

8 6887.74 U I 26 6911.48 Ru 24 6941.39 Nd II

120 6888.29 Zr I 7 6912.20 Dv II 16 6941.56 Sm II

13 6888.50 Ho I 12 6913.19 Ti I 6 6942.11 Dy I

22 6888.83 Dy I 15 cw 6913.47 Ho I 14 h 6942.52 Mn I

20 6889 ^0 Th II 35 6914.01 Mo
J

35 6943.61 Th
116 6892 36 Mo I 10 6914.56 Ni 14 h 6943.70 Ti

7 6892.39 Er I 30 h 6914.82 Eu 8 6943.96 Lu II

120 6892.59 Sr I 5 6915.31 U I 6 6944.94 Er 11

8 6892.71 Pr I 6 6915.86 Tm I 4 6945.21 Fe I

15 c 6892.96 Ho I 100 6916.57 Gd
}

4 h 6945 26 Dy
10 6893 66 Ce I 13 6916.69 Tb 17 6945.98 Gd II

7 6894.00 V I 9 6916.70 no 17 6946.07 Nh

11 hi 6894.4 Th ThO 20 6916.87 Zr I 5 6946.75 Mo I

4 6894.51 Dy I 1

1

6917.05 u I 20 c 6946.87 Ta I

7 6894.56 Ce I 21 6917.24 La
j

10 6947.39 Mo
14 6895.51 Dv 1 45 6917.31 Lu 29 6948 46 Zr

91 6896 00 Y II 12 6918 30 I a 1

1

6948 58 II II

55 6896.37 Tb 11 40 6918.32 Nb I 12 6949.23 Sm II

14 6896.65 Nd I 13 d 6918.78 Sm I 5 6949.54 Tm I

15 6896.77 Ta 1 6919.03 Sm 29 6950.28 Dy II

1 o 6897.29 Nd II 9 6919.27 1

1

24 h 6950 31 Y1
1 /I1 '1 6897.48 Er II 21 6920.62 n11 45 cw 6950.39 no j

17 6897.95 Ho I 6 6922.23 Zr I 30 6950.51 Sm II

15 6897.97 Dv II 13 h 6923.09 Tb II 65 6951.26 Ta I

10 Mo I 1 10 6923.23 Ru
{

1

1

6951.42 Dy
Z 1 6898.21 Fii I 17 6923.86 N/J 10 6951 .68 V

I
IT11

iU 6898.45 Ce II 27 h 6924. 13 { 18 6951 88

6 6898.56 Tm I 30 6924.81 Ce I 8 h 6952.51 La 11

10 6898.98 Mo I 15 6924.99 Gd II 6 6952.93 Dy 11

9 fifiOQ 0^1 C p IV. r 1 1 7 h 6925.20 Cr
[

6952.96 Th 11

Oo riv IIuy 11 70
1 11 La ao U700 . I o Mo

}L
n 6899 95 Tb I 7 h 6925.49 Uy 150 6953 84 Lx

4 h 6900.13 In I 12 6925.93 Er I 45 6953.88 Ta I

10 6900.28 Sm 11 10 6926. 19 Hf I 21 h 6954.52 La II

40 AOOO 13 Nrl II1^(1 11 u 6926.25 Er 120 6955 99 Sm II

40 ftQOO '^^ Ta I
1 d 1 z 1 U 7^l>. 1" 7 Gd 13 hi Ho

29 AOnn CO
\}^\}\J . OV 7r IL.I 1 Nd II 1

1

Os

14 6900.73 Gd II 16 6927.03 Sm II 4 6957.63 Dy
11 6901.42 Nd II 140 6927.38 Ta 15 6957.74 Gd II

4 6901.58 Os I 140 6928.54 Ta 10 6958.04 Y
40 6901.98 Tb I 15 6929.,55 Dy 40 6958.08 Dy
150 6902.10 Ta I 12 6929.60 Sm II 35 6958. 10 La II
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
V^llal aClcl

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

6958.97 3m IT
11 7 6989.30 Hir 1 7018.43 IVlO T

1

15 6959.24 Gd II 11 6989.60 Tb II 10 7018.56 Th I

10 6960.64 Mo I 55 6989.66 Th I 4 7018.72 Ce I

8 6961.48 Mo I 12 6989.96 Mn I 4 7018.79 Ce I

5 b 6963.12 Sc ScO 85 6990.32 Nb I 8 7018.85 Nd II

6964.12 w T
1 5 bl 6990.68 oC 7 7019.25 Hf111 I

14 6964.33 Gd I 150 6990.84 Zr 90 7020.44 Sm II

5 6964.50 Nd I 13 6991.30 Dy I 14 7020.71 u II

8 6964.71 Nd 9 6991.69 Mo I 17 7020.92 Nd II

65 6965.67 Rh I 75 6991.92 Gd I 5 7021.28 Th I

180 6966 13 1 a
T
I 24 6993 03 1 h

IT
11 7021.51 Prit II

11

60 6966.44 Zr I 21 6993.18 Gd 21 7023.48 Nb I

16 6968.65 Sm II 8 6993.27 W I 75 7023.67 La I

8 6969.49 Ta I 13 6993.40 Sm II 65 cw 7024.15 Re I

8 h 6970.38 Pr 4 6994.06 W I 10 7024.53 Pr I

2 6970.40 Ce I 80 6994.32 Zr 17 7024.58 Nd TTU
6 6970.43 Dvuy I 9 6994.38 Ho 50 7025.03 Ta I

2 6970.53 Ce I 9 h 6995.19 Nd I 7 7025.32 Mo I

8 c 6971.31 Ta I 110 d 6995.22 Ta I 5 bl 7025.72 Sc ScO
85 6971.53 Re I 6995.49 Ta i 21 7026.07 V I

Q \jy i 1 .00 Ta I 1 7 r 6996. 1

1

Nb
{

100 7027.40 Zr
T
1

15 6971.66 23 6996'63 Ti 4 7027!81 Co I

17 6972.49 Nb I 60 6996.76 Gd II 26 7027.98 Ru I

8 6972.91 Rh I 13 b 6996.89 La LaO 3 7028.68 W I

9 6973.01 Er I 45 6998.10 Dy I 6 h 7029.40 Tm I

9nfl tie^\J\J lis \jy I o .o\j Cs 1 12 6999. 13 Mo
{

7 7030.33 Ht
TTH

19 6973.50 II
1 1 8 6999^88 Mo 5 7030.69 u I

12 6974.50 V I 20 6999.88 Yb II 6 7031.00 Ce I

10 6975.91 Zr I 9 6999.89 Ce I 6 7031.05 Ce I

12 6976.35 Gd 11 9 6999.93 Ce I 23 7031.24 Lu I

0 n Tm 11 20 7000.21 Ta ' 13 7031.51 1 a 1

19 6976.7 1 1

0

1 1 14 h 7000^71 Ho 26 7032.05 La I

10 6976.86 La 1 17 7000.75 Gd II 10 7033.21 Nd
10 6978.27 Gd 11 18 7000.81 Th I 11 7033.84 U I

30 h 6978.48 Cr I 22 7001.40 Er I 12 7034.34 Tm I

1 o f\Q7H 71\jy 1 o. I 1 Mo I 16 7001.58 Rh 7 7035.13 'Ht I

3 6978.86 r c I
1 16 700L60 Mo 19 h 7035.18 Y I

16 6979.15 Rh I 15 7004.66 Ti I 8 b 7035.77 Sc ScO
19 6979.59 Hf 1 40 7005.07 Ta I 14 h 7035.86 Ti 1

11 h 6979.82 Cr I 10 7005.46 Zr I 7 7036.28 Th I

OA f^QlQ ftp Y I 9 7005.99 Tb
{}

3 h 7036.37 Dy I

8 c 6980.12 p..
I r

1
1 45 7006J6 CAV7(l 13 7036.73 Sm II

8 6980.37 Mo I 35 cw 7006.63 Re I 21 7037.26 Gd II

26 h 6980.86 Gd I 75 7006.96 Ta I 35 703 7..30 Nd II

I21 6980.91 Hf 11 14 7008.35 Ti I 7 7037.53 Dy

ZD Ovoz.UI Ru I lo n 7nnR Q7 Y 22 7037.98 Mo I

13 h 6982.44 Dy 1 10 7009.93 V 1 7
1 ( 7038^04 I

9 6982.65 Nd 5 7010.79 Tm I 11 7038.76 Rh I

35 6983.49 Cs I 17 h 7010.80 Nd II 40 70.38.80 Ti I

23 6983.52 Ta I 14 7010.94 Ti I 40 7039.07 Ta I

0 h AAO "J CO Gd I 1 o D 7n 1 1 99 La LaO 90 7039 22 Sm II

10 6983.82 Ce I TM 6 7013.35 i^e 1 901 zu 7040.20 Fii I

13 6984. 16 Sm II 6 h 7014.31 Tm jj 26 b 7040.84 La LaO
13 6984.27 W I 3 h 7014.64 Dy Ij 90 7042.24 Sm II

7 6984.67 Mo I 6 7014.81 Ce I 13 7042.40 Pr I

£
0 oyo4.y.T Os I

i;0 701 c: 70 u
j

10 7043.78 Yb IT
11

10 6985.11 Ho 9 7016.44 ivio p 7044.45 PrI r
II11

7 h 6985.25 Nd I 11 7016.44 Pd 7 7045.02 Gd II

50 6985.89 Gd 11 10 7016.60 Gd 9 h 7045.29 Mo I

30 6986.02 Ce 1 11 7016.61 Co 30 7045.80 Th II

25 6986.09 Nb I •J Ce 110 7045.96 La I

5 6987.72 y II 20 7017.42 Dy 190 c 7046^81 Nb I

13 6988.36 Sm I 7 7017.73 Gd 13 7049,15 Sm II

10 6988.75 Gd II 8 7017.88 W 6 7049.61 Ce I

26 6988.94 Mo I 10 7017.90 Tm 6 7049.73 Ce I
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Table 2. All observed lines in order of wavelength — Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

a vplpncfhTV

in A

Element
and

Spectrum

Intensity

and
Character

TT cl V^l^IlclLIl

in A

Element
and

Spectrum

14 7050.65 Ti I 13 7076.38 La I 280 7102.91 Zr

14 7051.00 Gd II 330 7077. 10 Eu II 170 7103.72 Zr

7 7051.07 r r
T
i 10 7079.07 no 1 c 7104.45

7051 52 Sm II 6 7079.78 Tm II 30 7104.54 Sm I

7 7052.14 Nd II 10 7079.99 Pr I 11 7105.04 Ce II

7 7052.79 Gd I 13 7081.22 Mo I 10 7106.14 Tm I

21 7052.89 Co I 15 h 7081.30 Ta 19 7106.23 Sm
{29 7052.94 V

I
T
1 1

1

70ft9 1 1
I T

11 7106.48 LU
1 c.

1 \S\jO .U 1 Th II 90 7009 7.7 Sm II 8 7108 05 Ta I

5 7054 04 Co I 17 7089 RS Tb II 17 7109.26 Dy II

13 h 7054.28 Y I 8 7082.93 Nd II 8 7109.67 Er I

12 7054.51 Ce I 30 7084.16 Th 110 7109.87 Mo
40 bl 7054.51 T;

1

1

1 1 U r
5 7084 18 Gd 5 7110.90

13 7054 62 Gd II 45 708d OQ Co j 4 h 7111 18 w {

7 7054.74 Nd II 21 bl 7085 40 La LaO 140 7111.68 Zr J

13 b 7054.80 La LaO 20 7085.40 Ta I 11 7112.69 Tb I

16 7054.97 Sm II 7 7085.52 Gd II 40 7112.82 Zr I

35 7055 95 Uy TI
11 40 d 7085 59 csm TT

11 7 7113.17 Ce
10 7056 4^ Tm 11 9 JOQf. Of.

I \JO\J . \J\J Ru 18 711^ =^9
( I lO . o^ Zr j

7057 '\f\ Zr I 35 / uou . oo Ce 11 4 711^ "^6
1 1 lO . ou Co T

14 7057.96 Zr I 140 7087.30 Zr I 20 7113.73 Pt I

10 7058.02 Gd II 12 7087.35 Ru I 20 7114.55 Pr I

12 7058 55 Lr 1 45 bl 7087 80 Ti Ti 0 11 711^ 08
t 1 1 o. UO Ce

\ J 7058 68 Ce II 26 7088 ^01 WOO . ou Sm 26 71 15.96 Sm
1400 7059.94 Ba I 11 Tb II 10 h 7116.77 Gd JJ

11 7060.00 Ce 1 24 7089.33 Th II 10 h 7116.8 La 11

22 7060.21 Mo 1 25 7089.43 Zr 10 h 7116.90 Pr I

7060 65 1 h 1 12 h 7080 71 Nd TT
11 23 7117 'il

1 i 1 1 . O 1 Sm
1 1;
1 o 7060 67 Os I 16 7001 16

t \jy 1 . iu Sm 15 Q 7117.52 Ta
5 7060.97 Tm I 11 h 7099 08 V I

11 7118 9d/ i lO. L T Pr
IT

7 7061.47 Nd II 12 h 7092.09 Nd 21 7118.86 Gd II

35 7061.75 Ce II 12 h 7092.74 Nd II 19 7119.31 Nb I

1

1

7061 QO Hf 1 12 h 7009 Od
/ Vjy L. . 74- Nd 55 7110 =^9

1 1 ly

.

oz
r I fHf

Q h Dv I 23 7nQ'} n9 Ta J 26 h 7110 81
/ 1 1 7 . O i Sm

7069 R7 Hf I 5 700^ 00 Gd 1 190 7190 Ba
I

13 7063.34 Mo I 17 h 7093.98 Nd I 11 7120.81 Dy II

7 7063.69 V I 5 b 7094.38 Sc ScO 7 7120.86 Ce
Hf I 1

1

h 70Q/1 4.0 Hf
1

9 7191 9'i
I I £- L .L\> Dy

}u / UU r, 'ttJ Th I 35 70Q/1 Xfi
I U7'r. 'rU Zr 20 7191 97 Ta

1

1

1 UO'f .'i-V Cp I 1

1

^ 1 UVO. 1 o Pr 26 71 99 90 Ni
T

12 h 7065.04 Er 1 20 h 7095.42 Nd I 12 7122.40 Sm II

160 7066.23 I.a II 30 7095.50 Sm I 35 7122.57 Gd I

Qo 7066 41 Nb I 50 7095.59 Zr
}

8 7122.65 Mo
AO Nrl n 16 7006

I vyu . oo O Ml 15 71 99 Q'^ Nh
I T u

in 706fi 00 11 141 r c 7006 'id.
I V7 7U. 04- 1 II , 71 9Q A A

65 7068.37 La 1 540 7097.70 Zr I 11 7124.56 Th I

23 7069.11 Ti 1 14 7098.11 Gd I 10 7124.73 Ce I

/UOV.o4 Mn I 3 70Qft 99
/ UVo. ZZ W 30 b 7 1 9d Q Ti Ti 0

7 1

1

1 9 70Qft =^ft
( U70. OO no 9^ u

11 719^ 11
1 lZO.il Sinom 11

oow 7070 10 or II 1 I 70Qft 7^ C A do KlUl 719^ 61
1 1 ZO . U 1 Ti1

1

Ti O

21 bl 7070.79 La LaO 40 c 7098.94 Nb I 40 7125.72 Ta I

11 7070.99 Er 11 6 7099.44 Gd I 45 7125.84 Lu 11

1 Qlo 7071 AO Gd I 10 7 1 00 =^1 Th II 35 7 1 9A 17 Nb
{/ U / z . Uo T; 0

<>
un 7 1 OO

I lUU.o'l- Uy IT
1

1

1

1

1

1

7197 Q9
1 iZ t . vz YI

!

D D 7070 ^7 oc yj 7100 ^4. Hf ^0ow 71 9R ftQ 1

1

u

6 7072.,39 Th I 7 7100.71 Gd I 29 7129.35 Nd II

5 7073.61 \ 11 26 bl 7101.02 La LaO 5 h 7130.05 U I

1 ulo 7A7Q f.O Gd 1 18 7101 97
I IU 1 .z

/

Er 17 Nb
1 0IZ 707 1 ^

\

Eu 1 27 7 loi f\^
I lUl .O

1

V 4 71 "^0 90
* loU. Z? Th

1 Q 7117 1 A7 Sm 1 18 7101 f,A Rh 6 71 "^0 OA Fe

23 7074.78 L 1 5 7101.66 Dy II 5 7131.35 Th
9 7075.13 Y 1 4 7101.73 Gd II 19 bl 7131.58 La LaO
24 7075.14 Dv 11 17 cw 7102.01 Nb 13 7131.80 Sm
8 7075.23 Nb I 6 7102.58 V 570 7131.81 Hf

24 7075.33 Th II 9 7102.65 Mo 7 7132.07 Ce II

201

559-795 O - 75 - 15 (Pt. 2)



Table 2. All observed lines in order of wavelength— Conlinued

Intensity

snd
V>- lldl aC LCI

Wavelength
in A

Element
and

opcuii Ulll

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

12 / loz.vo Lx 1 o
.

7161.91 T
1

1 Qlo 7197.08 LfQ
TT
11

8 7133.16 Gd II 10 7162.60 I Q Lidi \J
c0 7198.62 TY/W

27 7134.08 Mo I 9 7162.64 w 6 h 7198^63 Gd }

3 7134.32 Co I 6 7164.30 Gd II 3 h 7198.65 Dy I

13 7135.73 Gd II 8 7164.47 Fe I 10 7199.00 Nd II

1 A10 71^6.01 C™ T3m 1 D / 104.00 LU 7
1

70AA Ayl
1 n

i

7 7136.08 Ce I
Q 7164.87 T T

L'
1 1
1

1

7200.16 w
7 7137.33 Pr II 7 hs 7164.88 Th ThO 13 7201.41 Gd II

12 h 7138.14 Sc I 8 7165.94 Lu II 11 7201.56 Ce II

8 7138.28 Zr I 26 7167.13 Ti 50 7201.62 Zr I

"7 100 n 1
1 1 1 zo n 7167.24 Sr 1

A

10 7201.89 Le
j12 7139.39 Sm II 7 7167.77 rr

TT
11 7202.19 t.-a

5 7140.45 Th II 170 7168.37 Gd 10 7203.55 Ce {

15 7140.52 W I 30 7168.90 Th I 26 b 7203.64 Ti Ti 0
16 7140.74 Zr I 590 7169.09 Zr I 65 7204.28 Tb I

0 n 71/11 17
/ 141. 1 ( Gd 11

1 A14 7169. 13 Sc 5 7205.42 U I

16 7141.42 Ce I 23 7171.53 Ti 10 7906 '^^ Os
3 7141.52 Dy II 5 7172^10 u J 5 7206.48 Th
7 7141.68 Ce I 21 7172.26 Gd II 3 h 7206.77 Dy I

4 7141.72 Ru I 10 7172.67 Sm I 12 7207.41 Fe I

12 h 7142.04 Nd II 1 10 7172.90 Ta 35 7208.00 Th I

6 7142.55 Rh I 7 7173.37 Th 10 c Pr II

9 7142^79 Lu I 7173^40 Gd 11 19 Q 7208.94 Nb
7 7143.10 Lu I 13 c 7174.91 Ta 260 7209.44 Ti I

10 7143.72 Nd 7 7175.00 Ce II 5 7209.96 Os I

40 d 7143.98 Sm II 13 7175.11 Dy II 7 7210.28 I' I

12 7144.47 Zr I 30 7175.55 Eu 12 7210.67 Ce
}22 7145.54 Os I 5 7176^72 Th II 9 7210.95 Sm

6 7146.13 Gd II 7 7177.44 Ce 11 7212.69 Th I

18 7147.31 Gd II 6 7182.00 Ni I 11 7213.27 Dy I

16 7147.87 U I 7 7182.08 V 23 7213.82 Sm I

190 7148. 15 Ca I 7 7182.30 Ce 6 7213.92 Ce
j24 7148.15 V I 9 7183.47 II 60 7216^20 Ti

5 7 148..56 Th I 4 7183.71 Ir 5 7216.35 W I

150 7148.63 Ta 1 4 7184.10 Os I 19 7217.36 Ce I

5 7149.30 Dy 11 12 7184.25 Mn I 570 7217.55 Eu II

85 d 7149.60 Sm 11 6 h 7185.01 Nd 10 7217.76 Th II

10 7149.77 La 1 7 7 185. ,52 Cr J 7 7218.04 I^' II

10 7149.89 Os 1 6 7186.20 Ce II 11 7218.06 Th
19 71.50.23 Ce II 20 7187.34 Fe I 26 d 7218.09 Sm II

5 71.50.28 Th I 10 7187.48 Tb I 9 7219.06 Rh I

5 7150.77 r.ri 1V7 CI 1 10 7180 OQ Nd II 4 7219.16 Th
{8 7151.03 Nd II 16 7189.40 Ce II 7219!26 Ru

7 7151.36 V I 24 7189.42 Nd II 21 7219.91 La I

10 7151.67 Ce 1 28 7189.57 Gd 11 13 7220.07 Sm I

6 71,53.09 Nd I 10 7189.57 Sm II 3 7222.52 Dy I

7 1 HQ 'Sr I 55 7 1 QQ QQ
i 1 O 7 . O 7 Ti

}

3 7999 QO Dy
}6 71.53.58 Ba 1

Ln 7189.95 Pri^r 1

1

I,
11 7224.68 L U

4 71,54.71 Co 1 40 7191.13 Th 11 4 7226.06 w I

10 hw 7154.95 Th I 5 h 7191.33 W 8 h 7227.01 Nd I

16 7155.25 Ce I 13 7191.35 Ta I 24 7227.70 Pr II

Er II 17 7101 ^7 Nb 10 799fi 09 Gd
}15 hs 7155.5 Th ThO o 7191.49 IT 90 7228.84

6 h 7156.48 Dv I 35 7191.66 Y 140 7229.00 Pb I

5 71,56.94 Th 1 10 7191.72 Ce I 17 h 7230.04 Dy I

16 71,56.99 Ce II 20 7192.01 Nd II 5 7230.87 Th I

tyj II 7 1 OH I a I 2 710^ (SO Co
{

5 h 7231.33 Tm
{13 7158.28 Gd 1 7194.63 lo 723L53 Prr r

8 hs 71.58.56 Th ThO 570 7194.81 Eu II 20 7232.27 Sr

18 hs 7159.10 Th ThO 60 7195.24 Ba 25 7233.45 Gd

4 7159.18 Co I 10 h 7195.89 Tb II 8 7233.45 Ta
loU 7 1 CO \o

IN 1) 1 10 h Y 5 i AOO . / Tm II

10 h 7159.88 Pr I 5 7196.66 r 4 h 7234.68 Dv 11

5 7159.94 Th I 14 h 7197.00 Er 19 h 72,34.98 Ti.

50 7161.25 La I 5 7197.02 Ni 16 7235.71 Ce II
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Table 2. All observed tines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

5 h 79^fi 90 Cr J 5 797^ 0^
t z 1 0. wo Rh J 1 ^ Vi10 n 7^1 n fiA Pd

15 7236.54 Nd II 8 7273.57 Dv II 11 7310.46 Eu T

13 7237.02 Sm II 5 7274.47 W 14 7310.51 Tm I

650 7237.10 Hf I 15 7274.81 Nb I 17 7311.57 Tb I

8 7237.12 W 8 7275.57 Sc I 25 7311.62 Zr

14 ch 7957 QQ Lu J 30 7276.96 Ta J 10 h 7^1 1, 051010. yJO Yb J

99 7238.36 Cp II 5 7277.54 Ta T
21 7313.28 Gd T

35 7238.92 Ru 11 h 7277.90 Ce I 19 7313.45 Ce II

8 7240.46 Mo I 10 7278.24 W I 12 7313.63 Eu I

410 7240.87 Hf I 13 7279.25 Sm I 35 7313.72 Zr I

794.0 00 0 III TT Q inQ on
/ Z / V. vu Liy J 9 Viz n 7^14 71 Dvuy TI

12 7241.73 Ce 6 7279.94 Cp T
15 7315.56 Ti

9 7242.08 Ho I 35 hi 7280.00 Rb I 12 7316.81 Nd II

6 7242.24 Gd II 950 7280.30 Ba I 13 7317.03 Nb I

150 7242.50 Mo I 26 7281.47 Sm II 90 7318.08 Zr I

7 c 79d'^ 9fi Pri r 11 n 7981
i Zoi . Do P"ii ZO 7Q1Q QOlolo.oy T:

1

1

0 u
11 7244.41 1 D 7 7281.53 Mr.IVIO 20 7319.84 T..

1 a J

5 7244.69 Th I 8 7282.21 Sm I 75 7320.05 Hf
130 7244.86 Ti I 110 cw 7282.34 La II 10 7320.91 La I

40 7245.85 Mo I 19 7283.33 Sm II 7 h 7321.43 Nd I

00 c w 79/1/; /;7 rvc
!

9/1 UZ4 n 7000 00 Mr.ivi n 00 70 0 1 A A/cSzi.44 V
in 7247.82 ivi n 7 h 7283.95 Lr 16 7321.76 tit }

13 7250.01 Dy I 8 7284.30 Tm J 8 7322.25 Mo }

30 h 7250.27 Ta I 8 7284.69 Zr I 11 c 7322.72 Ta I

9 7250.60 Ho I 7 7284.90 Th I 8 7322.79 Mo I

Q
i Loi. . ID

!
0

70QC: 00(ZOD.ZO ^0 7 7000 1

0

M AINd
TT
11

1 ^fl 7251.72 Ti1 1 9 7285.29 IN u II 8 7323.56 1\U

50 7252.35 Nb 5 hs 7285.62 Th ThO 17 c 7323.92 Nb J

14 7252.70 Gd 11 15 7285.81 W 7 cw 7324.42 Pr I

25 7252.75 Ce 1 11 h 7286.16 Tm I 7 7324.81 Th I

o 1 ZDO.'l-V Us
}

/ ZoO.aO 1 a to Ud TT
11

1

A

72.54.44 7 hs 7287.05 I n Til Ck 13 7325.95 T..
1 a

9 7257.11 Sm 11 7 c 7287.61 Pr 60 h 7326.15 Ca
10 b 7257.16 La LaO 9 7288.24 Dv 11 50 7326.51 Mn I

12 7257.57 Sc 1 9 7288.56 Nd II 8 7327.07 Gd I

79^:7 79
1 m

j

10 70QQ no
/ zoo.yz Jim jj 1 0 7007 AO cam TT

11

7257.73 1 u 11 hs 7288.98 TV.
1 n TV. Cl 10 7327.82 Lx

12 7258.17 Zr J 7 h 7289.19 Pr 7 7.328.28 Th {

15 7258.72 Eu 1 13 7290.23 Sm I 29 cw 7328. ,38 Nb I

7 c 7259.21 Pr I 14 7291.35 Gd 1 7 7328.47 Pr I

Ja / ZD 1 ..^Z ?m ri
11 0 7001 "30

/ zVl..io M JiNd
TT
11 14 7OOA 7Q hr 11

7
(

L
n 7261.64 TV' Jl\d

I T
11 5 7291.45 25 7329.91 Ce

7 7261.74 Dv 13 cw 7292.72 Re } 9 h 73.30.62 Y
5 7261.93 N"i I 9 h 7293.08 Y I 13 7332.65 Sm I

6 7262.62 Hf I 11 7296.17 Ce I 5 7332.96 Y 11

1 o /ZDZ.04 Le 1.^ c
7onA 00/zVo.oz 1 a 00 7000 71 Mo

oo2o 7262.66 Gd
{

15 7296.55 TV'w 110 cw 73.34.18 La
{30 7262.77 Eu 6 h 7297.56 Eu 6 73,34.54 Nd

19 7263.40 Ti 3 7298.25 W I 16 73.34.68 Ce 11

35 7264.17 \ 11 7 7298.72 Nd II 7 73.35.57 Th I

14 V 1 /
7 QHA 1 nly .Mo 700c A7 Zr

35 7264.76 L\ 3 h 7300.28 Dv 55 cw 7336. 18 Eu
7 h 7264.82 Er II 3 h 7.300.62 Sc 11 7336.63 Tm II

11 h 7264.82 Ta 26 h 7300.72 Sm II 8 73,38.04 Sm
19 7266.29 Ti I 540 7301.17 Eu II 40 7338.92 V i

•7

7 /zoo.yo Ku
j

'\
7 0 n 1 00(OUl.ZZ Gd T T

11
11 .

.

1 1 cw "70 At\ 1 Ai6w. ly 1 a
oo11 7267.62 Mo 19 7301.42 Le T T

11 8 7341.15 1 h

18 7268.18 Rh 140 7,301.74 Ta 25 7341.43 1 1 u

19 b 7269.05 Ti Ti 0 35 h 7302.89 Mn 5 7342.57 Th
26 7270.09 La 8 h 7305.22 Yb 12 7.343.44 Ce

10 70 7A QA La 1

1

7Qncr 4A
/ oU.).4U Th 11

10 A 0 AA
/o4,-i.yo Zr

35 7270.82 Rh 20 7306.21 Zr 120 7344.72 Ti

12 727L94 Rh 6 h 7307.32 Zr 7 7344^86 Pr
6 7272.29 Ta 14 7308.55 Ho 17 7,345.13 Dy II

17 7272.62 Tm 2.50 7309.41 Sr I 65 7345.34 La
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

6 7345.62 CfV..C Q 7381.57 Uy lU 7418.18 I>d
TT
11

4 7346 25 Fii
T

•7 7381.79 IN a TT
11 lo 74.10 ft3

1 ^ 1 7. 00 IND
T
1

5 7346.34 Th II 35 7382.73 La 6 7421.00 Ce I

160 7346.41 Ta 25 7383.63 Zr I 23 7422.28 Ni I

50 7346.46 Y I 7 7383.71 Th I 10 7422.75 Zr I

26 7347.30 om 0 7383.74 l>e

J

0 7423.69 Ml T
1

1

1

lO 7^4ft 4Q Mo 7 738=^ OR w
}

1 r
15 n 7424.24 1 0

TT
11

45 7348.88 Tb II 4 7385.24 Ni II 7424.70 Ce CeO
3 7349.64 Dy II 18 7385.50 Th I 23 7425.50 U I

16 h 7350.04 Yb I 9 7385.95 V I 300 7426.57 Eu II

11 7352.16 1 1 8 7385.97 Gd II 55 7426.86 Dy II

140 c 7352 86 1 a 5 h I 000. 04' Rh 9 7497 41 INd
TT
11

65 c 7353.16 Nb 4 7387.36 Eu 5 7428.54 Dv I

3 h 7354.39 Dy II 5 7388.70 Co I 18 7428.67 Er I

3 7354.59 Co I 12 7389.16 Eu I 21 7428.94 Th I

18 7355.37 Lr 18 7389.40 Ho 10 h 7429.62 Tb II

85 7355 90 Cr 6 7100 A')
1 007. '+Z Fe 13 74^n 10 Gd I

6 7356.10 Hf 9 7390.46 Ce II 10 7430.26 1 11
I
1

11 7356.34 Er I 20 7390.70 Hf 9 7430.80 Rh I

35 7356.54 V I 5 7390.99 U I 14 7432.18 Tm I

4 7356.65 Eu 40 7391.36 Mo I 4 7432.57 Gd II

100 I 0 Ox) . yyj Ta
}

27 7QQ1 Q9 Pd
{

12 7/193 nft Ce I

6 7357.10 Nd 5 7392.11 II 7433.10 I
i

90 7357.74 Ti I 110 7392.41 Ba I 10 7434.10 Mo I

6 h 7358.35 Th II 6 7393.40 Ce I 65 bl 7434.28 La LaO

11 7358.66 V 3 7393.43 Th II 110 bl 7434.36 La LaO
5 7^(sn ^fit ouu. 00 Mo 6 h 75Q1 AQ V 5 Gd

24 7361.39
, V 7393.60 Ni 7434.51 Tm1 Ml

II
1

1

5 7361.58
'

Dy II 16 7393.93 Ru I 11 c 7435.19 Ta
13 7361.65 Mo I 13 7393.98 Sm II 15 7436.02 Nb I

6 h 7361.89 Ce I 13 7394.90 Gd II 21 h 7436.59 Eu I

Eu
}

14 TXQf, no U
}

25 7417 '^f,1 4-0 / .00 Hf
}6 7362.40 Cp 7397.77 1

1

1 i 7438.56 \j c

12 7362.49 V 10 7398.27 Tb 11 110 7439.86 Zr I

4 7363.09 Ce I 11 h 7398.77 Y I 5 7439.95 Tm II

24 7363.16 V 8 h 7399.30 Zr I 23 7440.17 Ta I

2 7'Kf\'\ IQ
i Ol>.> , 17 Ce

}

130 7Ann 91 Cr
{

6 744n 40
I 4* rU. I"? Ce

{60 7364. 1

1

Ti 1 d 7400.90 9fi 7440.60 Ti1 I

10 h 7364.41 Mo J 11 7401.27 Ce I 11 c 7441.52 Lu I

8 7365.25 Mo I 9 7401.31 Nd I 35 7441.85 Gd I

6 7365.28 Hf I 5 7402.25 Th I 18 h 7442.39 Rh I

1 oOo. 1 ^ Pd
{

9 h iA(\'\ in Dy 30 b 74A9 09 La LaO
90 cw 7369.09 1 a 1 1 n Dl 7403. ,52 La yj 1

9

7444.44 Cp
55 cw 7369.60 Eu 210 bl 7403.75 La LaO 30 7444.,56 Sm I

720 7370.22 Eu II 3 7404.02 Dy 26 7445.41 Sm I

11 7370.23 Dy II 11 h 7404.41 Eu I 14 7445.78 Fe I

c0 7171 cm. V 10 Nd II 7 lAAfi 77 Rh
{190 cw 7372.50 IN b 10 7407.56 r r

IT
11 1 1 7447.34 Mo

6 7372.54 Ce { II 7407.59 Dy 4 7447.85 Th J

20 7373.50 Zr J 160 7407.89 Ta J 25 7448.28 Yb [

14 7373.81 Gd I 9 7407.95 Os I 9 7448.71 Nd II

0 Nd II 50 7/1 AO 1 7 Rb
j

29 Y II

8 7374.80 Lx 1 ^10 7409.35 M; Q 7451.11 n>/Uy II
11

6 7375.07 Os { 5 7409.70 Lu II 4 7451.39 W
9 7375.57 Rh J 7 7411.18 Fe 20 c 7451.74 Pr II

20 7376.04 Dy I 6 7411.20 Nd II 13 h 7452.85 Mo I

1 A 7Q7A A 1 Gd 50 b 7/111 "XA La LaO 26 d 74';i ni/4'Oo.Uo Sm II

26 7376.69 Sm 11 10 7411.39
1

1

1

1

7454.03 U 11
11

8 7376.88 Th 24 7412.37 Dy 3 7456.37 W
13 7377.27 Gd 11 5 7414.51 Ni 8 7456.96 Lu II

6 7377.77 Gd 5 7416.57 U 20 7457.05 Dy II
1 A14 70 7n £. 07379.63 U II 8 7/117 00/41 / .3o Co 5 7/1 C7 "Xfs. Co
50 bl 7379.71 La LaO 20 7417.53 Ba 6 h 7458.42 Ce II

85 bl 7380.08 La LaO 8 h 7417.89 Zr 55 7459.55 Er

13 7380.28 Gd I 12 7417.94 Ce II 30 hi 7459.78 Ba
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

^Vavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

3 h 7459.99 Dy I 13 7504.47 Mo 8 7542.02 Rh
9 7460.42 Lr 1 6

7 CAC 0 C7505.35 Gd II 55 "IC AO "70 Dy
}7462.31 Cr I

Qy 7506.51 Ul 9n 7544.59 7r

9 7462 32 Ce I 30 b 7506.79 La LaO 9 7544.74 Sm I

50 h 7463 08 La I 10 h 7507.28 Tm 14 7545.78 Tm I

13 7463.86 Hf I 6 7508.13 Ce I 10 7546.57 Sm I

40 7464.36 Gd I 10 7509.00 W I 7 7547.00 Nd II

50 bl 746'i ?'i La LaO 9 h 7509.49 Ce 6 7547.32 hu
}95 bl 7465.48 La La 0 3 7 SOP (Sfl Dv } 7 7549.32 Th

18 7467.57 Zr I 5 7510 08 u II 11 7550 23 u J

30 7467.75 Ta I 10 h 7510.74 Ho I 9 7550.48 w I

18 7468.91 Ru I 60 7510.75 Au I 10 7551.25 Ce I

120 7469.51 Er I
OA30 7511.04

r

'

re 29 Zr
8 7470.53 Eu I 12 7511.16 Nd II 17 h Dv j

13 7470.76 Sm I 7 7511.35 Th II 7 h 7S'i3 on It J

9 7472.15 Tb I 27 7511.40 Tb I 14 h 7553.96 Sc I

10 7472.41 Ce I 17 7513.73 Nd II 4 7553.99 Co I

9 7474.94 Ti I 7 h 7514.44 Nd II 40 7554.70
•-7

Zr

}12 7475.40 Ru I 14 b 7=11 "i 70 Zr 140 7'^i'^'^ 00 Ho
7 7475.43 Mo I 65 1 10 . 70 Nb J 19 1^^'^ 60 Ni

T

12 7475.74 Rh I 7 7516.02 Nd II 27 7556.26 Er I

19 7478.20 Nb I 17 7516.61 Dy II 15 7556.37 Hf I

6 74.7R 71 Cp TC 1 10 h 7c;
1 7 nn Sm II 6 7'i'i7 =^0 Tb II

16 7479.58 Zr 1 5 7517.39 u 11 7557.67 Rh
75 7481 08 Tm 1 12 7517.95 Zr

T
5 h 7557 85 Dv

5 7481.28 Nd II 29 c 7519.77 Nb I 140 7558.33 Tm I

10 7481.35 Th I 9 7519.77 Tb II 25 7558.45 Zr I

26 7481.99 Sm II 30 Ta
{

26 7559.61 Ru
{7 1 rOO . VJO Dv Iuy 1 3 W 27 7=^=^0 78I ooy . 1 0 Dvuy

8 7483.35 W I 9 b 1 Oi, 1 . VO Zr
T

12 b 7=^60 O'^ Sm n

75 cw 7483..50 La II 13 7522.76 Ni I 35 bl 7560.09 La LaO
22 7484.54 Tb I 12 h 7524.13 Sc I 12 7560.09 Zr I

7 1 tO'I*. .JU Hf I 9 7C9C 19 Ni 7 7'i60 Zr

j140 1 to.) . 1 r Mr. Iivi 0 1 50 7C9C CI Th II 12 7=169 19 Zr
74.8^ 70 Ril I1\ u 1 qy 1 1 u II1 1 1

9

7=169 4.4 Cp

12 h 7485.90 V I 11 7527.46 Ce I 10 7562.86 Ce I

23 7486.01 Ta I 30 h 7527.46 Yb I 75 7562.93 Hf I

16 7/lflfi "i?t rOU . 0 1 11 7=197 6ft Ce 19 7=169 04. Sm II

16 I rOl> . yv PA I1 u 1 19 bl 7C9Q 91 La La 0 40 7=^69 06
1 . y\j Dvuy II

170 lAQQ no
t 'too . If

0

Ra IDa 1 o\j hiUl / ozo.ov I a I a 0Lid 7=^69 07 GH

12 h 7488.08 V I 4 7528.49 Th I 35 7563.13 Y I

6 7489.44 Gd II 50 cw 7528.70 Eu I 10 7563.19 Gd 11

26 7489.61 Ti I 9 7';98 70 II 10 h 7=i63 60 Ce
{

7c; 7490.20 Tm I1 III I 1 91 L 111

1

1 c
1 J 7S64 99 Hf

i;

0 u
11

7/101 nn n. u 1 l^'W 17 Vp 1 7C.f.A Qf.
t OU'r . y\J TaV-O

12 h 7492.44 V 7 7532.07 Ru I 6 7566.10 Gd I

17 7494.88 Y I 22 7532.34 Er I 7 7566.53 Th 11

18 i/iQ^ no
i 'i-VO.UV Fo Ire 1 5 h 1 Oijo.UZ Eu 18 7=^67 74. Th

}Rh Ii\ 11 1 7 un J 000 . 1 u Uy
}

r>0 7=168 09 r e
}Q Th I1 1> 1

0
i. Ta u 7=i60 9'?

1 . ZO Ta1 a

11 h 7495.59 Pr I 30 7533.59 La I 17 7569.92 W I

45 7496.12 Tb I 10 7533.73 Ce I 23 7570.95 Sm II

19 7/lQA 1 9 Ti 1
1 I 1 45 7C0'3 Ql U

j

7 7C7I CO10/1. 00 Mo
C
D

Un i 'tVO. ZU no 1
c0 Th

1 n
!

ZO 7C79 90tot z.zv om FT11

Dl 710/;
i 'r 7U . .JW i_.a i^a 7 un 7 CIA 71

1 Ot>U, 1 1
VI 1 1

1 1 7=i79 64
1 0 J Z . UH" Mr.ivio

95 bl 7496.78 La LaO 9 7537.45 W I 8 7574.05 Ni I

50 7498.83 La I 10 7538.26 Nd II 6 h 7574.21 Er I

6 h 7AQQ I'? Pr Ir r 1 6 h 7c:qq 10 Er 15 h t D i 4'.'f'+ Sc
17 7/1 00 AO

1 D 11 85 La 170 c / D I 'i-.DO Nb
70 7 100 7Q nii 1 4 ( DOV.OZ Ce 6 7C7A Pr

9 7500.70 Ce I 4 7539.58 Ce 11 7576.95 Hf
5 7501.62 Mo I 20 h 7540.62 Zr 8 7577.22 Rh

23 h 7502.39 Sm II 5 7540.97 Nd II 20 h 7577.46 Dy II

9 7502.92 Zr I 14 7541.02 Pr II 5 7577.54 Nd II

7 7504.13 W 1 23 h 7541.42 Sm II 19 7578.09 Sm II
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

40 cw 7578.73 Re 40 7608.90 Cs 35 h 7641.09 Dy I

12 h 7578 75 V
j

9 u
}

9 c 7ftdl Id Ho
{7

1 7579.58 Mr.ivio 4 7609.17 uy hini 7642.91 ria

12 7580.55 Ti I 3 h 7610.24 Co I 45 7645.09 Sm II

17 h 7580.61 Tm I 20 7610.48 Ba I 20 7645.64 Hf

7 7580.91 U II 8 7610.83 Zr I 20 7645.66 Pr II

27 h 7QH9 ni Tb II lA n Dy I 16 h 7A/I ^ A7 Er I

CD 7582.88 W
{

10 7611.78 Cd 1 oIz 7645.82 c ,om
17 c 7583.21 Nb 13 7611.89 Re j 17 7645.86 Dv
4 7583.80 Fe J 14 7612.08 Zr J 8 7646.00 Nd II

160 7583.91 Eu I 3 7612.18 W I 12 7646.08 Ce I

12 Th IV n 7*^1 9 OA La II 13 ncAf^ A/1 Dy I

7585.78 1 n 5 7612.94 Ku 30 7647.38 Th
30 7585.85 Sm II 11 7613.52 Er j 13 7647.71 Nb j

9 7586.01 Ce 12 7613.94 Sm II 10 7647.88 Ce T

10 7586.04 Fe I 17 7614.15 w I 19 7648.02 Sm II

2 7i;q<; 79 Co I
1 c Ti I 4 7A/1 Q 1 1/04o. 1 1 Dy II

Z / 7587.49 1 D 5 7614.72 Nd 4 7648.16 Ho
3 7587.55 u n 17 7616.01 Tb II 5 h 7648.76 Tm IT

7 7587.65 Nd II 25 7616.11 Ce II 7 7649.52 Mo

3 7587.76 Dy I 5 h 7616.21 Dy I 6 7649.62 Ta I

10 i Ooo.ZU Gd 9'3Za 7A 1 7(01 (.UU Ni I 21 7ACn 90 Gd I

7588.31 bm 11 12 7617.05 Ho 8 7650.63 Er
18 7589,20 Ho 11 7617.45 Sc { 7 7652.89 Y J

9 bl 7589.62 Ti Ti 0 11 h 7617.70 Dv J 5 7653.26 Mo T

9 7590.22 Ta I 8 h 7617.72 Y I 4 7653.62 U I

45 7'^Qn 9A Tb I /Olo.Vo Rb I 14 c (Doo.oU Ho I

5 n 7590.51 hr

{

9 7619.21 Ni 7 7653.83 Th
5 7590.52 u 16 7619.34 u 23 7654.44 Ti
2 h 7590.57 Co t

7 cw 7620.25 Re I
22 7654.45 Er II

6 7590.75 Nd II 3 7620.54 Fe I 3 7654.81 W I

9 h 7ro] 0/t/.jV 1 .Z'l V I
9nzu 7A01 17/OZl. 1 / Zr I 17 (DOO.UU Tm I

27 n 7591.30 Dy 18 7621.50 Ru
j

10 7655.78 Sm II

7 7.591.66 Mo 50 7621.50 Sr 17 h 7656.76 Mo
25 7591.87 Ho I

5 7621.61 Zr 12 I, 76.58.05 Er

35 bl 7592.26 La LaO 7 7621.95 u I 4 7658.32 Th I

11 Hf I
9 1Z 1 / OZ 1 . VO Gd I 29 7At^Q Afl Zr I

9 h 7593.64 Ho
}

19 h 7622.94 Y 22 7659.25 Er
{20 h 7593.74 Tm 6 7623.48 Er { 4 7660.32 Tm

7 h 7594.35 Ho .

22 h 7624.05 Tb 2 7661.22 Fe J

5 h 7594.86 Dy I 360 7624.40 Hf I 9 7661.48 Dy I

5 r I
0/1Z4 7A0 1 Q 1 V I 80 7AA9 QA/OOZ.OD Dy I

17 7595.07 Tm II 19 b 7624.99 La LaO 7 h 7663,39 Ce II

1

1

7595.16 Mo 7 7625.70 Th 5 7663.52 Nd II

\)o 7596.44 1 1) 1 5 7627.18 Th1 II

T

7664,30 Fpr c

14 h 7596.92 V I 30 7627.81 Tb I 21 7664,34 La I

11 7597.33 Er I
1 A
14

7 rL o T no/6z / .vti Ho I 18000 7AA/1 AA K I

10 7598.01 Sm
j

iO c 7628.42 Ho
}

4 7665,64 Er
A
't 7598.20 1 n 5 7629.85 Tmi 11) It u

11 7665,72
1 9 u

11 7598.28 VV 4 h 7630.31 Th 7 7666,24 Tm T

4 7600.27 I' I 3 7631.29 W I 11 7666,78 Dy II

17 h 7601.18 Tb II 1

1

7631.72 II I 19 lc.cn OA/Oo / ,ZU Sm II

11 7601.84 .Mo 10 h 7631.77 Sm II 12 c 7667,30 Ho
7602.31 no TI

11 7 7632.55 L-e A 7668.73 II
LI

ZD 7602.95 7 7634.74 1

1

j A
t 7669.69 11u };

10 7603.10 Ce ] 5 h 7635.32 Dy I 7 7670.76 Ce 11

6 7603.73 Nd II lU hi /o,-io.yu Ba I 500 ICl^ AA/o /z.uy Ba I

16 7605.35 Ho 23 7637.94 Sm II 8 7672.49 Sm
5 7605.92 Nd II 9 h 7639.05 Tb II 25 7672.56 Gd
3 h 7606 30 Co 5 h 7639.30 Dy 8 lbl2.12 Tb

80 7607.15 Zr 14 7639.54 II 40 h 7673.06 Sr

6 7607.23 Er 9 7639.79 Nd II 8 7676.04 Tm
23 d 7607.48 Sm II 13 7639.81 Nb 10 7676.06 Gd

7607.74 Sm 7 ch 7640.08 Lu 7 7676.21 Th
13 7608.59 Hf 50 cw 7640.94 Re 9 h 7676.69 Dy
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

7 7677.16 Gd 9 7723.63 Mo 11 7761.84 u
j

4 1 9
/ D / 0. 1

Z

Th
J

9 779"^ Q5 '7
Zr 4 7762. 16 Er

{
•J 7678.13 ^e 1

Q

7724.08 Y 5 7762.95 Ce
10 h 7678.79 Sm n 6 h 7724.61 Ce II 11 7763.11 Ta I

13 7679.49 Mo I 8 7726.19 Er II 120 7764.03 Pd 1

35 7680.01 Er I 75 c 7726.68 Nb I 10 h 7764.72 Mn I

12 i t)oU.zU Mn 22 h 770/; A7 Tb II 8 i (Oo. i\j Zr
1 9
1 Z 7682.47 1 oly 7727.61 m; 7766.48 00 II

11

7 h 7683.36 Gd 30 7728.56 Sm II 10 7766.55 Zr
21 7685.30 Th II 18 7729.72 Sc 6 7769.75 Ce I

320 7687.78 Ag I 45 7729.76 Dy II 6 h 7771.06 Sc I

13 (Doo.v t W 5 7790 Qi Ru
{

18 7770 OA
1 1 i z. yu Rh

ZD 7689.17 Toe II
11 on 7731.53 1 m 0 7773.06 TI

11

5 7689.49 Y 10 7731.72 Th II 3 7776.73 W
11 7690.05 Rh I 10 7732.33 Ce 4 h 7778.27 Tm J

20 7690.43 Ho I 9 7732.49 Mo I 9 c 7779.67 Ta I

18 /OVU.Oo Zr
j

80 7700 Cfi Gd I 300 77QA AQ Ba I

c 7693.15 no 0 7734.23 Co 1 A 7780.59 r e

4 7693.80 Th 30 7736.26 Sm II 4 7780.89 Dv
3 7693.86 Dy 30 7737.63 Tb 7 7782.32 Th J

13 7694.45 Gd I 6 7738.09 Gd II 12 h 7782.35 Tm I

8 h 7£0/i 7/1 Tb II 16 h 7700 no Ho 14 77Q/1 1 0
/ /o4. i6 U I

h 7695.78 c™am r
5 n 7739.38 Dy T T

11
1

1

1

1

7784.15 W
5 7696.54 Dy } 110 7740.17 Hf 5 7785.10 Ce II

12 7696.56 Nd II 55 h 7741.17 Sc J 15 7785.17 Sc

30 7697.73 Sc I 5 7741.43 Ce II 8 h 7785.51 Tm I

8 h 7AOQ AA Y
{

4 77/10 cc;
/ (4/. 00 Th

{

77QC OA Tm
yuuu 7698.96 N AAOO cw 7742.57 I?.,t-u 0

L
n 7786.16 r r

II
ll

750 7699.48 Yb j 2 7743.27 Co { 27 7786.67 Pd
4 7701.01 W 8 7743.57 Hf J 6 7787.11 Nb J

8 h 7701.10 Th 11 4 7743.77 Ce I 7 h 7787.22 Gd II

5 77A1 ^7 V 4 77/10 OA Nd II 15 7707 70
I to I . ly Th II

4 7701.46 Us 3 7743.93 XL
1 h TI

11 13 7788.42 V
I

8 h 7701.46 Tm } 70 7746.19 Eu 15 7788.93 Th }

9 7702.84 Ce 4 7746.65 Ce II 10 7788.94 Ni
I

25 7703.33 Nb I 11 h 7747.44 Er I 7 7789.96 Os 1

14 77A/1 ')7 Zr I 7 77 1Q 10
I I'Vo. ly LI I 8 770A AO

1 ^yu.uz Dy I

o8 7704.81 V 1 A
10 7748.28 r e

A A40 7790.90 Ht
}7 7704.98 Pr II 16 7748.35 Ce 29 7791.61 Rh

1

1

bl 7705.21 Ti Ti 0 3 h 7748.37 Gd II 22 7791.86 Ru J

22 h 7706.16 Tb II 19 7748.89 Ni I 7 7792.22 Nd II

10 77AO 1 '1 Zr I 4 77/10 no
/ /'lo.yz Nd II 22 7700 OA Tb I

9 7709.54 Mo 35 7749.30 Gd 10 7794. .50
csm

}5 7709.59 Th II 30 7749.30 Sm 11 8 7794.68 Sc
4 7710.26 Th 4 77,50.15 Dv 13 7796.32 Y J

6 7711.91 Dv II 5 h 7750.37 Sc I 6 7796.40 Nd II

23 77 12.04 Sm II 10
7 7 C A AC7750.95 Nd II 9 7796.69 Er I

10 7712.42 Mn
[

20 7751.62 Dy II 7 7796.81 Hf
3 7712.68 Co 8 Q 7752.01 Ho 8 7797.32 Nd II

16 7714.32 Ni
T

4 7752.34 Mo I

35 7797.47 Er

40 cw 7715.06 Ho I 5 7752.72 Sc I 13 7797.59 Ni I

35 7715.33 Dy I 4 7 7 C 0 0£.7752.86 Ce 11 10 77A7 7Aliyi.lO Ce I

5 h 7715.58 Ni
}

7 7754.18 II 4 7797.89 Ru
4, 7717.66 C AV/ (1

')'? 7754.63 Er 5 7798.32 NH1 1 U II
I 1

u 7717.68 Tp n 23 7755.20 Sm II 5 7798.36 Th

6 7718.20 Nd II 10 7755.97 Gd I 30000 7800.23 Rb I

16 77 19.05 Ho I 25 7 7 c 7 0 1
I lb 1 .61 Nb I 30 70AA A A Sc I

19 7719.89 Y 5 7757.32 Dy 6 7800.74 Zr

27 7720.77 Mo 110 hi 7757.65 Rb 10 7801.54 Sm
5 h 7721.01 Dy 11 5 7757.89 Hf II 7 h 7802.40 U II

16 7721.84 Pr 7 cw 7758.30 Lu 6 7802.52 Y
11 h 7722.02 Ta 20 7759.43 Rb 8 h 7803.32 Eu
9 7722.14 Er 7 7759.87 II 17 7803.93 Tm
6 7722.48 Zr 4 7760.08 Dy 4 7806.80 Ce
18 7722.87 Ru 5 7761.16 W 4 7806.82 Ru
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Table 2. All observed lines in order of wavelength— CoxAmweA

Intensity

and
Character

Wavelength
in A

Element
and

spectrum

Intensity

and
Character

Waveleneth
. X

*
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

8 7807.33 Tb II 10 7845.80 Gd I 5 7886.48 W I

10
7QAQ Al T^A ITIN a 11 Gd II

7 /ooo.bU Nd II

•J 7808.96 W I 15 7846.50 Rh 8 7887.74 Ma
35 7812.06 Dy I 7 7846.56 Hf I 35 7887.99 Eu I

17 7812.16 Y I 15 7847.54 Th I 6 cw 7888.56 Pr II

7 7812.70 Ce I 16 7847.55 Er I 16 7890.37 Ru I

8 h
"70 10 "7 C am 11 30 7847.80 Ru

{

OU 7on,i/oy4.04 Ho
}o 7813.43 Ru I 4 7848.44 1 n 7 7895.08 VK

I D

35 7814.55 Hf I 90 7849.35 Zr J 16 7895.96 Sm I

4 7814.60 Dy I 4 7849.62 Th II 12 7896.40 V

60 cw 7815.48 Ho I 16 7850.02 Ce II 4 h 7896.50 Nd II

7 h 7Q ICO T i. TLU 1 16 7851. 18 Ce II 7 7897.9 Th ThO
7816.32 U I 8 h 7851.18 V 10 7897.98 Lx

12 7816.32 Zr I 7 7852.17 Os 14 h 7898.81 V
21 7817.77 Th I 15 7854.45 Mo J 16 7898.96 Ce II

8 7818.21 Eu I 29 7855.52 Y I 18 7899.55 Er I

7 7Q 1 Q QQ
IN a 11 30 7855.79 Tb II 11 7900.31 Th I

lift 7819.35 Zr I 2 7855.85 Co 9 7900 40 Nd II

16 7820.15 Sm II 40 7856 08 Tm J 9 7900.43 u
11 7821.64 Sc I 35 7856 93 Gd J 5 7904.28 u J

35 7822.94 Zr I 22 7857.54 Ce II 170 7905.75 Ba I

40 cw "70 00 i; o7823.63 Ho 1 6 7859.53 Sm I 5 h 7906.03 Nd I

7823.82 W I 3 7861.67 1 m 6 h 7907.96
1

1

U
55 7824.91 Rh I 12 7863.04 Nd II 4 h 7908.06 Gd II

5 7825.20 Nd II 4 7863.47 W 16 7908.46 Zr

40 7826.72 Zr I 19 7863.65 Sm II 7 7908.71 Co I

4 1 m 1 8 7864.31 Dy II 27
•7AAA O O7909.38 Dy I

1 / 7829.65 Mo 1 12 7864.49 Ce 6 7910.08 Gd
4 7829.81 Ru I 8 7864.96 Dv 75 bl 7910.19 La LaO
15 7830.05 Rh I 15 7864.99 Tb J 150 bl 7910.54 La LaO

10 7831.40 Sm II 14 bl 7865.51 V VO 80 7911.34 Ba I

3 7832.02 Ll 1
1 o
12 7865.95 Th I 65 cw ^A 1 A r\ A

7912.94 Re I

1 A14 7832.22 Fe I 10 7866 04 Ce 8 7913.08 Lr
j7 7832.77 Dv I 2 7867 04 W 7913.11 Tb

16 7832.91 Tb II 5 7867.73 Gd 1

1

7913.52 Ce I

5 h 7833.39 Ru I 10 bl 7868.3 Th ThO 26 7914.96 Sm II

6 7834.32 Ir 1 14 7868.75 U I 6 7915. 19 Pr II
o
0 7834.45 Th 11 14 7869.72 Gd 45 7915.80 Pd
8 7834.46 Gd 1 1 7869.90 Co { 12 7917.01 Nd II

40 w 7835.08 Sm 11 35 7869.99 Zr 2 7917.44 Ni

7 h 78.35..52 Dy II 1 7871.39 Co I 5 7917.62 Mo I

2 7835.71 V 1 14 7871.67 Pr I 5 7918. 10 Tm I

9 7835.88 Ce I 5 h 7872.03 Nd
{

9 7918.80 U
{26 7837.27 Sm II 13 c w 7873.41 Nb 1.30 7920.71 Hf

9 7837.71 U II 2 7874.13 Ce T
35 7921.85 Er

T

5 78,38.17 Co I 2 7874.22 Ce I 11 7923.15 Mo I

4 78.38.38 Ce 11 5 7875.36 Er I 6 7924.20 Zr I

9 Er I 14 7875 ^6 U 16 7924.43 Ru
7 7838.84 Gd II 14 7876 25 Zr 10 7925 03 Nd II

8 7839.57 Ba I 21 b 7876.87 La LaO 3 7926.55 Co

2 7840.05 Co I 75 bl 7877.22 La LaO 10 7927.30 Ce CeO
3 7840.29 Th I 8 h 7879.22 Ho I 55 7927.51 Tm I

3 70,10 ,1,1
1 II 1 <j 7879.36 Er 10 7927.72 Ce

u cw Pr IIt 1 10 h 7880 01 Sm II 27 7927.90 Tb II

78U.78 Th I 4 7880 40 W 90 7928.14 Sm II

15 h 7841.80 La I 6 7881.09 Pr I 25 7930.25 Gd II

6 h 7841.90 Ru I 80 7881.49 Ru I 110
TA 1 A n A
7930.84 Tm I

12 7842.59 Ce 1 1 10 7881.90 Y II 9 7931.92 Sm
20 c 1 a 1 ou 1 GO 1 .y'r U 200 7933.13 Cu
11 7Q,i,i no 1 u 1 OO^ . 1 o Zr 10 7934.50 Ce II

9 7844.71 I I 100 7882.37 Ta 5 7934.98 Dy
10 7844.82 Sm 11 4 7884.39 Gd 19 7937.09 Sm II

11 h 7844.87 Gd 1 35 7885.31 Nb 14 7937.17 Fe

22 7844.94 Ce II 6 h 7885.70 Tb 30 7937.84 Er

310 7845.35 Hf I 6 7886.27 Th 24 7937.92 V
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Hf I 12 7982 85 Dv II 5 8030 69 Ce II

25 7938.89 Nb J 4 7984.35 Mo I 5 8031.45 Ce I

20 7940.47 Zr I 11 h 7985.93 Tm I 6 8031.92 Pr I

9 7940.92 W 15 7986.60 Mo I 16 8032.03 Sm II

11 7941.72 Th 9 7987.38 Co I 11 8032.43 Th I

11 h 7942.04 Cr J 11 7987.97 Th I 9 8034.79 U I

50 b 7944.61 La LaO 6 7991.30 U I 14 h 8035.38 V
160 7944.61 Zr 6 7993.82 Gd I 12 8035.91 Er I

110 bl 7944.95 La LaO 250 7994.73 Hf I 11 h 8036.09 Rh I

14 7945.88 Fe I 30 7996.53 Ti I 4 8037.40 Gd I

15000 7947.60 Rb J 11 700S fl'? Th I1 U 1 1 o fin30 nfi Ta Tla 1

5 7947^93 Nd II 9 7998.60 U I 6 8040.02 Ce I

16 7948.12 Sm II 6 7998.75 Ta I 6 8040.09 Dy I

5 7948.15 Ru I 14 7998.97 Fe I 3 8040.10 U II

30 7949.17 Ti 10 h 7999.33 Y I 4 h 8040.10 Zr I

10 7949.68 Nd II 12 aOflO 76 Nfl IT 7 and! 90OU4- 1 . Z 7 Oc TV./S 1

30 7950.19 Ta 17 8001.04 Tb I 10 8043.24 Nd I

5 7952.07 Ta I 19 w 8001.61 Sm II 5 8043.33 Co I

8 7952.93 Er I 35 h 8001.89 La I 29 8045.36 Rh I

5 7953.61 Ce I 9 8002.56 Ce I 14 h 8045.71 V

ao Nb 1 9 9^^ 7r TLiT 1

13 7955.31 Tb 7 8003.55 Ti 12 8046.07 Fe I

5 h 7955.38 Nd II 4 8004.47 Dy II 4 8047.28 Dy I

80 7956.66 Zr I 160 8005.27 Zr I 6 8048.08 Gd I

3 7957.06 W I 6 8006.26 Gd I 40 8048.70 Sm II

1

9

Nd 13 Rnfl7 97 Cr, TV>0 1 OUOU.OD n„ TUy I

6 7959.96 Li J 9 8007.70 Nd I 8 8051.33 Nd 11

80 7959.98 Zr I 8 8008.70 Dy II 35 he 8051.39 La I

18 7961.08 Pd I 13 h 8010.16 Tb II 12 8051.89 V
26 h 7961.58 Ti I 6 8010.53 Gd II 16 8053.06 Zr I

o 7969 77 Dvuy 7 fin 10 ^fiOu lU. oo Hf I u anc^ri Of)OUOO . OU TK TID 1

6 h 7963.25 Gd II 3 8012.96 U I 8 8053.93 Ta 1

20 7963.63 Zr 21 b 8014.43 La LaO 4 8054.52 Th II

14 7963.96 I' I 14 h 8014.77 Tm I 7 8054.89 W I

12 7964.51 Er I 65 bl 8014.79 La LaO 20 8055.29 Zr I

40 La 19 QniA 09OU 1 r. y

L

TT AU Pr Tr 1 1

12 7965.73 Nd II 7 8015.26 Zr I 6 8055.61 U I

4 7966.66 Gd 7 8015.47 Eu I 22 8055.64 W 1

9 7967.84 Ru I 60 hi 8015.72 Cs I 20 8055.76 Zr 1

11 7968.63 Dy I 22 8017.19 W I 6 8056.06 Co 1

9 IVI u
T

Rfii 7 onoU 1 I . y\j Tm IJ m 1
9^^zo ftn^6 1^9 Hf 1ni 1

18 7970.46 \l c0 8019.38 U I 60 8058.08 Zr I

6 7971.56 Tm I 30 b 8019.48 La LaO 4 8058.22 Mo I

9 7972. 11 Ce I 6 8019.82 Gd I 5 8060.38 W I

7 7972.34 Ce 11 4 h 8020.07 Nd 11 8062.64 Th I

7 U
1 n 7079 AA

1 n J

!

3
o un ouz i . oo Tm T

1 m 1
1 ^(\ PAA^ no 7t IZ.r 1

9 7973.13 Uy 0 8022.09 Ta I 7 8063.50 Rh 1

3 7974.66 1' 3 8022.13 Co I 5 8064.00 Nd 11

9 7975.08 U I 5 8023.03 Er I 16 8065.16 Sm I

3 7975.47 U I 55 8024.84 Ti 1 9 8065.47 U 1

7Q7A II II
1

1

Z^y ouZO. iZ "sm [Tom 11
5O OVJOO . o'l- U I

6 7978.15 0 un 8025.31 Dy I 1 8066.49 Co I

60 7978.88 Ti J 30 8025.42 Tb 11 5 h 8066.91 Ce I

24 7978.98 Th I 30 8025.56 Ce 11 19 8067.35 Tb II

8 7979.03 Er II 23 w 8026.32 Sm 11 14 8067.44 Pr I

g 7Q7Q (17 t;
1

1

QO OWZO.oO OU ofiAQ 9doUDo. Z^- Ti T11 1

35 b 7979.34 i..a i^a u 8026.50 Ta 1 45 8068.46 Sm II

75 bl 7979.70 La LaO 6 h 8027.22 Dy I 15 8068.98 Ta 1

35 cw 7980.77 Re 7 8027.32 Mo I 790 8070.08 Zr 1

8 7980.87 Er 29 c 8027.,39 V I 16 8070.71 Ce I

0 7QQ1 OAiyo I . ZU Os 14 OUZO. 1 0 V TV 1 Qy ou I't.yjo 1 1 IT

5 7981.21 Th II 3 8028.34 Fe I 5 8075.65 Th I

4 7981.67 Th 11 5 8029.04 Ta I 13 8077.59 Gd I

15 7982.09 Nd 11 3 8029.26 Co I 80 hi 8079.03 Cs I

12 7982.68 Nd 11 21 8029.91 Rh I 5 8079.37 Ce I
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

25 8080 32 Hf J 26 8161.82 Sm II 7 S9 1 7 99OZ 1 / .ZZ Til1 II
TI
XI

30 8085.06 Tb II 10 8163^12 Th II 1

1

8218.08 T
X

10 8085.20 Fe 5 h 8163.18 Cr 11 8218.62 Dy II

5 8085.23 Th I 27 8164.17 Tb I 26 w 8218.76 Sm II

75 8086.05 La I 7 h 8164.97 Nd I 30 8220.41 Fe I

3o 8089 96 Gd II 3 8165 72 W T
9 8990 70 Cf I

X

4'UU 8092.63 7 8166.44 i II IT 7 8223.61 I
X

14 8093.48 V I 4 h 8169.06 Dy II 7 8224.29 Ce II

5 8093.63 Th I 7 8169.79 Th I 10 8224.74 Pt I

9 8093.96 Co I 14 8171.35 V I 15 cw 8226.81 Eu I

10 8094.43 Cf 0 ft! 71 1Q0 1 / 1 .oV L.e Q ozov. 00 om I
I

9 8097^62 u 8171.70 1 D 0 8230.83 11u I
X

10 8099.17 Nd I 8 8172.56 Nd II 10 8231.52 Nd II

5 8100.11 Ta I 16 8173.89 Hf 3 8232.35 Fe I

8 8102.44 V I 16 8174.30 U I 6 8233.56 Dy II

o 8104.67 ivi 0
:

C
0 0171: CQ Le TT

11 0 QOQO AO Le T
1

1 9 8108^59 VV £.
8175.84 T T

U 13 cw 8240.00 Nb I

9 h 8109.07 V 9 c 8178.16 Lu { 20 8240.37 Zr I

9 8112.47 Ru I 9 8179.83 Nd II 3 8240.51 U I

10 8114.28 Zr I 7 8180.21 V I 16 8240.98 Sm II

OL R 1 1 VI

1

O 1 1 U. r 1 1^0
!

r
0 c 0 loU. i 1 a 15 QO/I 1 TOoz41. lo Sc I

IZU cw 8116.80 V
c
0 8181.34 D-rr 11

T A10 8241.55 Ce TI
11

8 8116.90 Dy II 12 8181.85 Er 24 8241.61 V I

9 w 81 17.16 Sm 11 9 8182.41 Nd II 4 8243.91 Dy II

20 8120.17 Zr I 1100 8183.26 Na I 22 h 8245.06 Mo I

10 O 1 . ou A
1 0 loo. 00

TT
11 7

Q^AC OAoZ^O.ZU Ce T
1

1 u 8120.93 IN (J
IT
1

1

L
n 8185.90 Gd r

0 8246.82 Ge I
1

12 8122.07 Nd II 35 8186.71 V J 50 8247.44 La I

15 b 8122.20 La LaO 15 8186.92 Th I 4 8248.76 Nd II

7 8122.72 Th I 24 8187.33 V I 7 8248.81 Hf I

1 A c w 81 '?9 7fi Dwr r
T 1
11

0V QIQQ on0 1 00. zu
T I

u
IT
11

1 0lo c ft9/ift Qt;
I a

T
1

1.) 8123.82 w 1

0

8188.77 Lr
r
0

1

h 8249.68 Nd T

I

11

9 8125.12 Sm II 4 h 8192.60 Mo { 6 8250.64 Ce II

5 8126.23 V 4 8193.03 Co I 5 8252.40 Th I

480 8126..34 Li I 7 h 8193.67 Rh I 29 c 8253.51 V I

1 0io fil 9!? 7f\
1 a

j

1 A14 ft 1 Q/1 1 Q
1 m

j

40 i_
h Be T

1

CC00 8132.82 r (1 8194.73 Lr OA 8255.88 V T
1

390 8132.99 Zr j 2200 8194.82 Na { 8 8259.08 Tb I

40 8135.20 Nb I 65 8194.82 Tb II 4 8261.01 Th I

15 8136.20 Rh I 19 w 8195.50 Sm II 12 8261.09 Ce I

1

1

L
n Q J 7Q V

j

1

1

h ft 1 Oft he 18 QOAO AC
ozoz.ur>

1 T

1

6 8137.21 27 8198.77 Dy 11 4 h 8262.80 Nd II

1

1

8138.47 Th { 29 8198.87 V 5 8263.93 Th I

5 h 81.39.90 Th II 3 8198.95 Fe I 20 d 8264.85 Ta I

3 8140.72 Dy 11 5 8199.29 Ce I 18 8264.96 Ru 1

1

1

Q 1 .1 1 in Hr 100 oZU I ..) / Dy I I
11 20 OZO.T.OO Dy I

1

12 8141.75 Nd II 60 8201.73 Zr 7 h 8266.72 Nd II

18 8143.14 Th 35 8203.07 V 8 8267.62 Ti

5 8143.19 W I 12 8203.19 Th II 4 8272.79 Nd 11

12 8143.27 Nd II 7 h 8203.38 La I 500 8273.52 Ag I

4 h Q 1 1 1 nnol'tt.UU Gd 130 090/1oZU^-.Oo Hf 10 ft97c: A 0oz / o.'iz Gd I

4 8144.30 Dy II 7 h 8205.38 Nd II 18 8275.63 Th 1

29 8144.59 V 8206..30 Sm II 55 8276.95 Hf I

18 8146.15 Gd I 3 8208.34 Dy II 5 h 8280.39 V I

13 8147.29 Dy I 3 8208.66 Co I 75 8281.62 Ta I

1
Q 1 9 11 Co I 5 ft'JAQ C\l Gd 19 QOQO 07OZOZ.O / V I

5 8152.39 Th II 24 cw 8209.80 Eu
{

40 8283.81 Zr I

9n/u 8 152.,58 z.r 8210.22 w 1 Q w 8289.26 om TI
11

9 8153.45 Mo 60 h 8210.24 Ba 6 8289.93 Pr I

6 8153.71 V 6 8210.27 II 5 8294.52 Tm I

9 \ 5 c Q9 1 1 O"?oZ 1 1 .Vo Pr 7
QOQQ Ql Zr I

9 8158.54 Ta 280 8212.53 Zr 2 8300.59 Ce 1

15 b 8 1,59' 02 La LaO 95 8212.57 Tb 2 8300.73 Ce I

12 8159.74 Th 11 8214.33 Tb 45 8300.83 Pd I

70 c 8161.07 V 8 h 8217.04 Dy II 10 8300.88 Sm II
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Table 2. All observed lines in order of wavelength — Conlinued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Characte

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

un Nd n i 0 0004*. z^- Ti
I

z^ Ot-OO. 00 Dv n
/in w 8305.79 Sm n 8 h 8365.64 Y J 40 8438.93 Ti

140 8305.90 Zr 7 8365.75 Tm I 17 8439.77 Nb I

13 8305.91 Hf II 5 8367.58 Er II 16 8441.20 U I

14 h 8306.31 Ti I 4 8369.33 Th I 7 8442.58 Gd II

Q un OOU / .4' 1 t;1

1

c0 11 OOU7

.

\J t Rh T
9 8444 46 Dv 11

8307.56 u TT
11 50 8370.23 z>r 35 8445.35 II

yj

10 8307.72 Nd II 9 8372.84 Co 10 8445.47 Gd I

7 8309.50 Zr 4 8374.76 Gd I 8 8445.50 Th I

9 8310.23 Ce I 4 8375.16 Nd II 21 8446.52 Th I

7 OO lu.oy 1
[U A QQ7C OO00 Id. 60 IN a TT

11
OC nt..zo cw OA AH AO

1 a
Q Ln 8311.76 t;1

1

4 8377.79 18 8450.02 IIu
7 8312.34 Ce J 100 8377.85 Ti 40 8450.06 Tb II

35 8312.82 Er 1 3 8378.39 Co I 6 8450.26 Cr
8 h 8312.85 Ti I 8 h 8379.80 La I 17 8450.36 Y I

c
D

L
n

QO 1 c no
Oo io.UZ C A II11 0 0070 OA D-r r

r OA c A /;qo4oU.t)o 1 n TI
11

iU 8315.45 5m
}

5 8380.06 HI 40 8450.89 1 I

13 h 8316.04 La 18 8381.86 u { 50 8453.17 Zr }

7 8316.38 Gd II 17 8382.08 Lu I 8 b 8453.55 La LaO
16 8318.34 U I 100 8382.54 Ti I 3 8455.24 Cr I

(
O 0 OA 1 AoozU. lo LX

j

r r
00 0000 00o3oz.oz T":

1

1

j

c u0 n o4o0.o /
M A TT

11

15 8320.86 1 n 3 8382.94 TY/W 9 h 8457.10
rp.
1 1

29 cw 8320.93 Nb } 5 8382.98 Hf { 6 8457.48 Zr

4 8322.05 W I 19 8383.71 Sm I 35 8459.19 Lu II

4 8323.85 Dy I 6 8387.09 Th II 35 8460.01 Hf I

oo V 7 0 Q 07 1 A000/. ly U 7 QAi^f\ 7A
o4t)U. /y 1 m TT

11

0 8324.50 IT
11 19 8387.77 Sm II

11 50 8464.65 LX

85 8324.69 La 35 8387.78 Fe 10 h 8464.66 Ho }

35 8326.10 Dy I 5 8388.53 Dy I 6 h 8464.71 Eu I

40 8327.06 Fe I 11 8,389.06 Ta I 8 h 8465.80 Tb 11

r
.1

L
n QQ07 A 7 Ce T I

11 1

1

QOQO 1oooy . 10
I T

LI 1

1

O40t). 10 Lr IT
11

L
n 8328.44 Mo 45 h 8389.32 Mo 19 h 8467.15 1 1

j18 8328.57 Er II 120 8389.41 Zr } 8 h 8467.62 La
9 8329.61 Y 35 8,392.01 Dy II 12 8468.41 Fe I

6 8329.74 L I 4 8394.71 Nd II 45 8468.50 Ti I

30 1 h
j

QQQ£ OA Ce 07 QA 70 {\ 1
1 m 1

1

11
1 A L

n 8331.23 V 7 8396.76 1

1

35 8472.42 17-Lr

9 8331.94 Fe 75 8.396.87 Ti } 5 8472.,58 Dv II

4 8332.01 Nd II 11 8398.,30 Gd I 19 w 8473.54 Sm 11

14 8332.44 Zr I 7 8400.85 Nd II 11 8473.64 Ru 1

12 Ti A OylAO CO
11

j

QA 7C ^ Ao4 /o. 14 w
j16 8337.50 I'

I T

11 4 8402.60 w
}

17 cw 8475.98 Nb
{10 8338.08 W 7 8402.81 V 26 8476.48 La

4 8339.43 Fe I 18 8403.79 Th 11 18 8478.35 Th I

14 8342.03 V I 6 d 8405.25 Ce II 10 d 8478.50 Lu I

25 0011 C8344.2.T Hf Iz 0 ,1 A 1" 0 C Dy II 4 OA OA AA Dy 11

24 8344.43 Y 55 8409.90 Er 10 h 8482.67 Ho
j29 8346.08 Nb 120 8412. ,36 Ti 45 h 8483,39 Mo

12 8346.36 Nd II 70 8414.00 Zr I 11 8483.56 Ru I

95 8346.53 La I 5 8415.73 Ta I 45 w 8485.99 Sm 11

1 i 8346.74 I'
OA20 0 /I 1 £i A Dy II

c0 0 A AA 1 Co4yU. 15 Dy I

9 8348.28 Cr 15 8416.74 Th
}

11 8495.82 Ce
}19 8348.68 Sm I] 19 8416.98 Ti 9 8495.98 Zr

4 8348.81 W 40 8417.13 Re I 15 8496.04 Ti I

11 8348.98 Ru I 5 8418.00 Th I 7 8496.09 u I

10 0 0 1 A 7 "3

01 ly, li Gd It)
0 A T Q 000410.20 Ce II

1 OAIzU Q/IAO AOo4yo. Uz Ca 11

10 8350.04 Nb 12 8421.23 Th
j

40 8498.44 Zr
joy 8351.15 IVl 0 15 8424.41 T; 12 8499.52 vV

6 8352.94 Ru 8 8425.59 Rh 5 8,500.67 Th 11

14 83,53.15 Ti 170 8426.52 Ti 13 8502.70 Tb

9 h 8353.58 Pd 6 h 0/107 0004/ /.oz Pr 7 OCA/1 CQ
o,oU4. 00 II

6 8355. 15 Ce II 30 8432.64 Sm 11 13 h 8507.37 La
6 8'35"7'.07 r 490 8434^94 Ti 29 c 8508^08 Lu
7 8358.72 w 240 84,35.70 Ti 9 8510.79 Dy 11

4 8358.73 Th 4 8435.77 Ru 30 w 8510.90 Sm 11
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Table 2. All observed lines in order of wavelength— Continued

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

Intensity

and
Character

Wavelength
in A

Element
and

Spectrum

6 h 8511.30 C p
T un 8574.57

}

iU n 8670.92 All

«

Mn
{30 h 8511.80 1 u

T
7 8574.59 ITu 1 9 un 867? 06KJ\J 1 . \J\J Mn

50 8512.94 Ho 4 8575.35 Co I 19 hw 8672.11 La J

13 h 8513.57 La I 8 8575.58 Dy II 7 8672.62 Dy I

5 8513.78 Zr I 17 8575.87 Nb I 10 h 8673.97 Mn I

9 8514.08 r e
.

lo
one AO8575.92 To

1 a
.

8674.43 I aLia

}8 h 8514 65 ILa XT
11 4 h 8579.77 Cd TT

11 8674.75 T e

5 8515.06 Zr 5 8582.03 Nd II 5 8674^86 Gd {

3 8515.11 Fe I 45 8583.45 Tb II 90 8675.39 Ti I

6 h 8516.55 Th I 18 8584.21 Zr I 5 8677.48 Nd

4 8517.68 Uy TT
11 27 8585.11 W 12 w 8677.81

c TT
11

14 8517.71 tr TT
11 1 fi5ft6 74 Co 9 8678 95OU 1 o.^o Tb

19 h 8518.05 Ti 5 h 8587.63 Th II 17 8678.49 Dvuy II

40 8518.32 Ti I 7 8587.84 Zr 45 8682.99 Ti
15000 8521.24 Cs I 3 8589.73 Co I 5 8685.26 Dy I

18 8521.37 tr TT
11 9 h 8590.94 La I 4 8686.07 Th II

9 h 8523.34 Ce 5 fi5Ql 5^ Nd II 70 ouoo. uo Fe
{7 8525^73 Dv 11 12 8591.83 Th II 9^ 8691.28 u

17 b 8526.59 La LaO 10 8594.42 W 6 8691.29 Nd II

25 8526.99 Nb I 7 8594.87 Nd II 23 8692.33 Ti

29 cw 8527.73 Re 10 cw 8595.84 Ta 6 8695.07 Nd II

13 h 8527.88 Gd 9 h QtlQO lO0070. lo Ti
{

11 ftAOA HIoOyO.oo Dy II

4 h 8528.32 Dv II 16 8599.10 Pd 8 8697.32 no
8 h 8528.94 Y 9 b 8600.81 La LaO 21 c 8697.55 Nb I

4 8530.53 Nd 11 18 8601.84 Ho II 12 h 8701.05 Mn I

18 h 8532.74 Pd 30 8603.40 Tb I 5 8702.08 U II

5 8534.49 V 6 h QAfl'i 97 Pr II 11 h 8709 '^8 Ce II

12 8539.08 Ce II 75 8607.96 (J 17 8703.76 Mn
14 85.39.38 Ti 5 8610.24 Zr I 13 8706.32 Sm II

11 8540.19 U I 35 c 8610.98 Lu I 45 w 8708.43 Sm II

1000 8542.09 Ca II 6 8611.81 Fe I 5 8709.23 Th I

4 0<J T^. , tJi. L 10 861 9 fid Ce
{

18 8710 77O / 1 U. 1 ^ u
23 8543.22 Sm II 8 8613.27 W 22 8710.84 Ru
17 c 8543.46 La 3 8614.50 W I 40 8711.24 Hf I

4 8543.72 Th I 4 8615.97 Gd II 6 8712.82 Nd II

4 8544.59 Th I 23 w 8617.03 Sm II 10 8714.59 Pr II

65 8545 44 La 4 QAIQ OAOU i O. 7U U II 6 871 5 O'?Olio. \JO Nd
20 8545.61 Hi.1 1 u 7 8624.22 11 8715.95 Dvuy II11

7 h 8546.07 Tm II 6 bl 8624.86 V vo 7 8716.66 Ce II

150 8546.48 Hf I 11 8630.12 Dy I 30 w 8717.89 Sm II

13 c 8547.25 Nb I 23 w 8632.82 Sm II 5 8719.62 Th II

O. J^O . 1 z Ti
{

9 QA^q 7Qoooo. / o Dy II 13 h 8790 41 La
6 8548.86 ^. r 1 .) 8638.47 1 a r.

ij 8721.65 Th1 11
II
1

1

8 8548.93 Dy II 4 8639.44 Th I 14 8724.98 Ru
11 h 85.50.49 Ta I 160 8640.06 Hf I 7 8727.77 Eu I

8 h 8552.60 Sn I 5 8641.01 Zr I 8 87.32.43 Th I

Th
{

9 QA.l 1 1 9oO'H . 1

Z

L'

}

19 o 1 .OV Ti
}7 8557.32 T

L
9 1Z 1 cw 8642.67 ILU 1 u 8734.86

9 8557.79 Dy II 8 c 8643.43 Nd II 30 h 8740.93 Mn I

5 85.59.11 Cd 4 8645.31 Th 21 8740.96 Nb I

400 h 8559.95 Ba I 10 h 8647.66 Ce I 18 8748.04 Th I

it C Nb
{

27 OO.).). Dy II 35 874.8 ^8O 1 l-o.oo La
}6 8561.72 1 7

1 / 8657.68 Hi/Uy II
11 0 8749.17 Til1 n

15 b 8563.54 La LaO 7 8659.57 u 12 8749.48 Zr I

9 h 8564.58 Ce 6 h 86.59.66 Gd I 20 8750.40 Dy II

11 8565.73 Tm II 2 8661.09 Co I 6 8752.77 Gd I

7 U
I n oDO i . I-O Ce 8 h oDO 1 .'to Gd II 18 O t iJO .uo U

j7 8567.71 L 35 8661.91 r e
oo 8757.19 r e

7 8567.97 Dv 550 8662.14 Ca II 30 8757.77 u
4 8568.20 Th II 10 8665.49 Th 15 8758.25 Th

8 8568.54 Zr 5 8667.07 Nd 11 30 w 8758.28 Sm II

9 8569.77 Ti 7 h OAA7 0 7oof) 1 .il Dy II 65 Q7A1 "iC. Pd
16 8570.51 L 4 8668.12 Th 19 h 8761.40 Sc

7 8571.05 Zr 21 8668.63 Cd 550 8761.42 Cs
11 8573.12 Th 40 8670.19 Ho 6 8762.93 Zr
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Table 2. All observed lines in order of wavelength — Continued

Intens

and

ity
Wavelength

in A

Element
and

Intensity

and
Wavelength

in A

Element
and

Intensity

and
Wavelength

in A

Element
and

Character Spectrum Character Spectrum Character Spectrum

8 8764.00 Fe I 95 8800.62 Y 26 8859.76 Sm II

65 8765.74 Tb II 16 8804.98 Zr I 30 8860.98 Ba I

23 8766.64 Ti 16 h 8805.48 Ho II 9 8862.55 Ni I

21

22

8767.97 Nb I

2 8809 42
Me
Ni

13 OOOD.OO w T
1

8768.64 Er
J

I

q

10

OO00.O4
oooo.yo

Fr

Fe

TT11

I

11 8770 '^6 Gd J 12 8810.84 Ce I 1 o
18 h 8867.31 Gd T

1

25 8772.14 Ce II 29 cw 8815.56 Nb
II

15 oOOo.oZ Th I

11 h 8774.8 Sc 8 8816.16 Th 18 8870.30 Eu I

8 h 8775.58 Th I

II
Q Oo lO.OO

oO lo. Vo

u
La

30 8891.20 Ce II

11 h 8776.63 Er
1 0 T 60 8899.52 Zr I

q 8777.36 Ru 3 8819.15 Co . 45 8905.75 Dy II

1 1; u
11 8778.71 1 1 15 h 8823.8 Sc 35 oVUD. lO Nb I

16 w 8780.59 c^sm 11 40 8824.23 r e I 95 8913.66 Sm II

12

9

8780.83

8782.17

Dy
Ce I

35
fit L
21 h

OO o c o o8825.82

8832.06

i-.a J

IT
11

35
90

8914.99
8915.98

Ba
Ho

I

II

6 8782.46 v.. 7 8832.81 Uy TTU 50 8918.80 Se I

8 h 8784.55 Th II 13 8833.08 Dy TT
11 60 c 8919.85 V I

13 8784.85 Cd I 30 h 8834.35 Sc I 70 h 8922.56 Yb II

10 8786.23 Zr I

20 c 8834.49 no
29 c 8932.93 V I

8 8787.37 U II
J

II
8000 8943.59 Cs I

II

19 h 8835.85 Y
40 8947.15 Cr I

23 w 8788.83 Sm 70 8836.09 Zr
Th6 8789.87 Ce 17 8839.10 Nd II 15 8957.97 II

12 cw 8790,88 Eu 21 8839.63 La 40 8967.64 Th I

45 8791.39 Dy II
Th

12 8971.62 V I

6 8793.38 Fe 0 QQA 1 1 7oBI-l. 1 ( 15 bl Q071 OA Th ThO
18 8842.07 Th II 19 8976.83 Cr I

15 h 8794.72 Sc 14 h 8849.14 Gd 25 8999.56 Fe I

10 8795.76 Gd 24 8850.37 Dy II 65 9004.73 Hf I
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