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Sources:

= The Illustrated History of the E6tvos Lorand University, Budapest (ELTE)
https://www.elte.hu/file/ELTE tortenete Szogil.pdf

= Jozsef Cserti: Jozsef EOtvos, the Phisician
http://eotvosioo.info/mediagyujtemeny/evt 20190114/eotvos lorand a fizikus 2019
01 14.pdf

= Zoltan Szabo: The history of the 125 year old E6tvos torsion balance
https://core.ac.uk/download/pdf/83549242.pdf

= dr. Perneczky Laszlo: E6tvos Lorand, a fotografus nyomaban a Dolomitokban
http://eotvosioo.info/mediagyujtemeny/evt 20190114/eotvosdolomit.pdf

= Wesztergom Viktor: Lorand EGtvos and the Foundations of Geophysics
http://eotvosi00.info/mediagyujtemeny/evt_20190114/wesztergom-viktor-lorand-
eoetvoes-and-the-foundations-of-geophysics.pdf




Many pictures taken at:

Lorand Eotvos Memorial
Collection

Mining and Geological
Service of Hungary
H-1145 Budapest,
Columbus str. 17-23.

Thanks to:
Dr. Klara Palotas —
Head of the Collection




biré Eotviss Jozsef (1813=1871) fré, kolto ¢s allamférfi. A
i realizmus elsé nagy alakja, aki rajongott a nemzeti ¢s
m, a
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magama plem s igy a magyar
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legaldbb a ketténk nevéh

Baron Jézsef Eétvos (1813-1871) author, poet and
n. The first eminent figure of Hungarian critical realism, he had
or national and liberal aspirations and fought for bourgeois

minister of religion and education; after the compromise between the

= His family and background ~ *




The Eotvos family
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The Eotvos family

= Jozsef (Joseph) EOtvOs (1694-1742), rich land owner in
Szatmar county

= Miklos (Nicolaus) EOtvos (1716-1783), baron (1768-),
general, head of the administration in Szatmar county

= Ignac (Ignatius) Eotvos (1763-1838), baron, lawyer,
Member of the Parliament, head of the administration
in many counties, Advisor of the Treasury
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Age of EOtvos

1848-1849: Revolution and independence war (against the Habsburg-dynasty)

1849-1867: from the revenge to the ,Austro-Hungarian Compromise’

1867-1918: Austro-Hungarian Monarchy

= Emperor Franz-Joseph I. of Austria —
King of Hungary

= Partial independence of Hungarian State
= Most of the 1848 (revolutionary) reform
laws were restored
The 1867 Compromise contract opened
unknown dimensions of the economic growth

= Agriculture, Industry, science, welfare
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baro Eotvos Jozsef — |
Baron Joseph von Eotvos (1813-1871)

Father of Lorand E6tvos

Writer, statesman

Excellent education — spent many years in Western Europe

= Germany, Switzerland, France, England

Progressive political ideas — influential writings and articles
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baro Eotvos Jozsef —

Baron Joseph von Eotvos (1813-1871) Baron Jn;e.pﬁ Ebtvds.
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= Main book:

REGENY

,Notary of the village’

= A novel about an
imaginary Hungarian village
it's people and their
(political) problems
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Baron Joseph von Eotvos (1813-1871)

= Minister of Religion and Education of Hungary
(during the Revolution of 1848)
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baro Eotvos Jozsef —
Baron Joseph von Eotvos

» Main thesis: The Guarantees of the Power and
Unity of Austria’ (2859)

= President of the Hungarian Academy (1866-)
= Minister of Religion and Education of Hungary
(2867-1871)

= Emancipation of Jews — many successful factory
owners after this law

= Liberty of religions

= National Schools Act — a huge step in the
Hungarian education system
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His parents

» Baron Jozsef Eotvos

= Agnes Rosty




1848

= 27 July 1848 — Lorand EGtvos
was born




Lorand Eo6tvos - Early years

= 1865-67 University of (Buda)Pest - He completed his law studies, but he wasn't
interested in it

. was born with ambition and a sense of duty not only to one nation but towards the
whole humanity. In order to satisfy these urges and retain my own individual

independence, my aim in life will be best achieved, as far as | can see at present,
if I follow a carrier in science.”

Letter to his father (1866)




Lorand Eo6tvos - Early years




Lorand E6tvos in Heidelberg

= 1867-1870 Heidelberg University —
Physics, mathematics and chemistry

= his teachers were: Kirchhoff, Bunsen and Helmholtz

= Summa cum laude

. ‘ UNIVERSITAT HEIDELBERG | ZUKUNFT SEIT 1386

KIRCHHOFF- sinioggen | english | Kontakt
o - INSTITUT KIP = Offentlichkeit > Kirchhoff-Vorlesungen > Lorand Edtvas und Agost Heller in Heidelberg
P\ f FUR PHYSIK
Startseite
Aktuelles Lorand Eotvos (1848 — 1919) wunschte sich nach Abschiui eines
Jurastudiums in Budapest, das er auf Wunsch seines Vaters absolvierie, ein
Kontakt naturwissenschatiliches Studium bei hervorragenden Professoren. Dafiir kam
Forschung in erster Linie Heiceloerg in Frage. Hier lehrte neben Gustav Kirchhoff und
Robert Bunsen auch Hermann Helmholtz. Kirchhoff und Bunsen hatten kurz
Personen zuvor mit inren Arbeiten zur Spekiralanalyse Aufsehen emegt.
Veranstaltungen
Sttentiichkeit In Heidelberg angelangt stirzie Edtvos sich mit Begeisterung in das ersehnte
naturwissenschatiiche Studium. In einem Brief vom 24. Oktober 1867 an seine
Service-Bereiche Schwester llona schreibt er, dafd er frihmorgens um 8 Uhr sein Zimmer verat, KIRCHHOFF S HEIDELBERGER
arben erst abends um 6 zuriickkenrt und dann noch die Voriesungen ausarbeitet. Er VORLESUNGEN
hérte in der Woche 22 Stunden Vorlesungen, und zwar taglich
Experimentalchemie® bei Bunsen von 9 bis 10 Uhr und von 11 bis 12 Uhr 1. Gustav Kirchhott als Lenhrer
Fakultat Experimentalphysik’ bei Kirchhoff. Aukerdem arbeitete er im Labor bei 2. Kirchhoffs Weg nach
?I(‘ér:; Bunsen, hrte einige Mathematikvorlesungen und bei Helmholtz LAllgemeine Heidelberg
R der Naturwi aften®. 3. Kirchhoffs Heidelberger
LR , : , F Lehrveranstaltungen
Eatvos schrieb, das bereite ihm alles sehr viel Arbeit, aber noch mehr Freude. 4. Skripte zu Kirchnoffs
ELICHWORTSUCHE Am anstrengendsten war ihm das abendliche Ausarbeiten der Vorlesungen, auf das er aber sehr viel Mihe Vo ey
verwandte. Diesem Studieneifer verdanken wir unsere ausfihrlichen Kenntnisse der Kirchhoffschen Vorlesungen 5. Lorand Eotves und Agost Heller
Da Edtvéis zunachst an ein Chemiestudium bei Bunsen dachte, hat er im Wintersemester 1867/68 die Vorlesung in Heidelberg
Bunsens viel detaillierter ausgearbeitet als Kirchhoffs Experimentalphysik. Aber die Personlichkeit Kirchhoffs und 6. Die Vorlesungen tber
dessen Vorlesung beeindruckten inn so sehr, daf die Physik zu seinem Hauptinteressengebiet wurde. Mit Experimentalphysik

Ausnahme des Sommersemesters 1868, das er auf Anraten Kirchhoffs bei Neumann in Konigsberg verbrachte, blieb
er in Heidelberg und schioR sein Studium im Sommer 1870 mit der Promotion ab.

7. Die Ubungen im Physikalischen
Praktikum
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First years at the University

= 1871: His father passed away

= 1871: Theoretical Physics Lecturer at the
Pest University
(later: this University bears his name)

= 1872: Appointed professor of
Theoretical Physics




His career

= 1873: Associate Member of the
Hungarian Academy of Sciences (Age 25)

"On Laws of Distant Effects as
Implied by Oscillation Theory”
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His career

= 1878: Director of the
Institute of Physics

= 1881: International Electricity
Congress (Paris)

= 1883: Elected member of
the Academy (age 35)




Scientific achievements

‘DR:EOTVOS- LORAND-BXRO |

1801-02

74. Ganz Auntal, Budapest. Erdélyi, udv. fényképdsz folvidtele.

Az 4j egyetem, — Die nene Universitis.




Honours

= The French government decorated him with the
Cross of the Legion of Honour

= Saint Sava award — King of Serbia

= Franz Josef award — King of Hungary




Honours

Prussian Royal Academy of Sciences (Berlin) — honorary member

Jagello Univerity (Cracow) — honorary doctorates

Norwegian Royal Frederick University (Christiania/Oslo) — honorary doctorates

1911, 1914, 1917:
Nominated for Nobel-prize




His career

= 1889: President of the Academy (for 16 years)
= Reforms: Open the Academy to the Public

= Discussions, scientific presentations to the public




MATHE MATIKAI
PHYSIKAI LAPOK

ELSO KOTET

His career

= 1891: Organized the Mathematical and Physical Society
= Started the Mathematical and Physical Papers —1892

A MATHEMATIKAI ES PHYSIKAI TARSULAT MEGBIZASABOL

= June 1894 — January 1895: Minister of religion and
education

SZERKESZTIK

. BARTONIEK GEZA s RADOS GUSZTAV
= Law of freedom of religions

= Founded the Joseph E6tvos College for poor teacher’s

BUDAPEST, 1892

A MATHEMATIKAI ES PHYSIKAI TARSULAT
KIADASA



His life

= 1896 Studies in the Field of Gravity and Magnetics
(review)

= 1905: Resign of the Presidential position of
the Hungarian Academy of Sciences
to spend more time on research




The Eotvos-College

T &

Budapest Bdrd E&tods-Rollegium

= The new building of the
Baron Eotvos Jozsef
College (1911)




1919 — Final days

= 8April 1919
»...a prince of classic physics has died”

(Albert Einstein)
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Eotvos in Physics
= 1875-1885: Studies in the field of capillarity:

= Reflexion method to determine
the capillary constant



Eotvos in Physics

= The Eotvos-rule: with increasing temperature, the surface tension of a liquid
decreases until - at the critical temperature - it becomes zero.

. The Eotvos-constant & = 2.1 x 107J/(K - mol*/?)
Surface tension

\ <
\7})2/3 _ k(Tk o CZ:)

\

Temperature

The molar volume Critical temperature
of the liquids




Eotvos in Physics

= Magnetic translatometer by E6tvos
= Very sensitive tool to determine the magnetic momentum of strata
= Similar to the Eotvos balance

North
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— Pole y vyv |
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5, Horizontal e N %)
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South

South Magnetic
Geographic Pole
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Eotvos in Physics

= Precision tools to measure the magnetic
Declination and the Inclination




Eotvos in Physics W

The Eotvos-effect:

The vertical Coriolis-force lift up the things going to East

In Budapest 100 kg man walks by 1 m/s to East

He's weight is less by 1,5 g




Curvature Variometer (2890)

= Similar to a Coulomb-balance
= To measure the direction of the gravity field

= The masses were at the same level
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Eotvos Torsion Balance —
Horizontal Variometer (1891)

= One of the masses was 0,01-0,02 mm thick
at lower level than the other platina-, or volfram-wire
Y
= This makes the instrument N TRIFPeE
sensitive to the horizontal aluminium arm . ot
gradient of the gravitational field \
Coulomb torsion balance Edtvos torsion balance A
C
®
. 50-60cm
I :
0 Y

platina masses




Eotvos Torsion Balance

= 1891: First measurements —
Sag-hill, Celldomolk, Hungary
= Smaller volcanic hill

= Truncated cone shape

= Easy to calculate its mass




Eotvos Torsion Balance

» The Eotvos Torsion Balance is the
perfect and very precise tool
to measure the local variances of
the gravitational field oil / ore
s
“, surface

balance

|

& £ |
L |

A

» The unit of this was
named as ,Eotvos’

Gal
IE=10""— =0.1
O m L km 52




,Balaton’ Balance 1898

= Simple Gravity Variometer

= Grand Prix-1900 World Exﬁo - Paris

¢ ) X & 5 & 7 ¥ ¥ @

= built-in optical S p——
readout -
o & RN N TN WD
easier to use Grfg) ——+=a H04CaS
in the field Hros




1901: Measurements on the
frozen lake Balaton

a 7okm long lake in Hungary —
ideal to measure on its surface

(Almost) perfect geoid shape

Discovered an underground
tectonic line
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Measurements — Arad, 1906

= The first geophysical map

» The mountains continued under the
Hungarian Great Plain
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Double Balance, 1902

= Two balances, rotated by 180°
» The time of 1 measurement reduced from 1200 mins to 60 mins.

= Double Small balance, 1908




= The equipment
somewhere in O 2 i s Sk
the Hungarian R R e BT i ST EXTS
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Shape of Geoid

= His method was fundamental until the 1950’s

= The E6tvos Balance is an effective tool for
detection of underground geological
formations, deposits, reservoirs or simply
of buried objects

= |ts perfect knowledge is inevitable in the
determination of the irreqular equipotential
surface of the planet which is called geoid.
Precise geodetic height positioning is based
on the geoid modelling, and the accuracy
of the GNSS positioning strongly depends
on the reference frame.




Gravimeter, 1901

To measure the gravity of the Earth, he created a gravimeter

He was far ahead in technology, but he wasn't satisfied
with the field results of the experiments

He didn’t published his achievements
It was the essential tool for oil-searchers until the 1940's

It was good enough for the industry, but not good enough for the science”




The geophysicist

= 1906: IlUGG XV.
Conference in Budapest

= He presented his Balance

= 1907: The 1st Geophysical
Institute of the World was
founded in Budapest,
lead by Eotvos




Benecke award - 1909 F=m;a

= Proportionality of the inertial and the gravitational masses? k\

= University of Gottingen 1906 — connected to the Newton-rule ,”;_/]w

. Newton’s precision (1686): 10~ =t ;-2
ewton’s precision (1 : A - |

- Bessel’s precision (1832): 1072 ciyos tomeg L@

2
> Fop=mpwr

« EOtvos's precision, 1889: 10-8 1909: 1079

tehetetlen
- Roll, Krotkov and Dicke (1964): 10 ™% L
= It was fundamental for Einstein’s -
theory of the general relativity ms
M témeg Fold e m 6 = 01°

Budapesten




Scientific achievements

= 1913: The 1st deep-drills in Transylvania
by E6tvos’ measurements

= 1915 Rotating balance -
to demonstrate the Eotvos effect

= 1916 The Egbell-survey —
the birth of petroleum-geophysics




Triumph of the E6tvos Balance

= The Balance was not patented, -
he didn't invented it .
for the money and fame .
= First tests in Germany (1917), ot
in Egypt (1921),
in Texas (1924)

= ,Bythe 1920s the E6tvos Institute [
had become a virtual Mecca of the
oil industry”.

= At the beginning of the 1930’s more '
than 125 torsion balances were in use
in the USA

WELL INTO SALT
WELL STOPPED IN CAP-RI

DRY-HOLE NOT INTO SAL
OR CAP-ROCK

PRODUCTIVE OILWELL
20C(EOTVOS UNITS)

Z

5000 FEET

1000 METCRS

MILE




= India (1926)

= 1926-1938:
300+ Torsion Balances
to all over the World

= 159 Oil fields
discovered




The 2nd Golden Era

= After the WW2, Eastern countries had no
rights to buy modern gravimeters.

g 11-'!'! —e

= The ELGI (E6tvos Lorand Geophysical Institute)
developed a modernised, easier instrument
and sold more than a 100 of that around the World.

= Eg4 Balance: Gran prix Brussel Expo, 1958
= 1958-59: Hungarian-Chinese test in China
= 1969: the Last E6tvos Balance

= 60.000+ stations (measurements) in Hungary so far






Eotvos - the Sportsman
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Eotvos - the Sportsman

= 1864: First hiking trip to Austria (age 16)
= 1866: Switzerland, Italy, Austria, Germany, France 2 month-trip (age 18)

= Monte-Rosa - climbed the Duffour-peak

= Hospice St-Bernard - He found his father’s sign in the Register
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Eotvos - the Sportsman

First Chairman of the Hungarian Hiker's
Club (Magyar Turista Egyesulet)
1891-1899

Chairman of the Hungarian Carpathian
Club — Budapest Division
(Magyarorszagi Karpat Egyesulet)

1898. Dobogokod (peak close to
Budapest):
E6tvos Lorand House for Hikers

BEAC 1st Chairman, founder
(Budapest University Athletic Club)







E6tvos - the Sportsme

= 1877. Piz Popena, 3152 m - Gruppo ¢
1877. Cima Cadin di San Lucano, 283
1878. Cima Dodici (Zwolferkofel), 30
1878.07.19. Croda dei Rondoi (Schw
1878.07.20. Croda Rossa di Popera |
1879.07.25. Cima Undici (Elferkofler);
1879. Cima Bulla Nord, 2837 m - he
1879.07.26. Cima Una (Einserkofel) S
1884.07.19. Croda da Lago Northerg®
1892.07.10. Cristallino, 2786 m - he §&

= With his daugthers:
1896.08.31. Cima Cadin di Misurina
1896.09.23. Croda Liscia, 2570 m -
1900.08.30. Cima Cadin della Neve (
1902.08.02. Campanile Antonio-Gig
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GRUPPO CADINI
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= GranVernel —then and now

Gran Vernel

Piccolo Vernel

cella Marmolada







» Lake Misurina
» Becco di Mezzodi

= View in Cortina
Croda da Lago
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= Climbing with | '
his daughters . : *

= Onarock Rgarer:

= Onthetop




= Tofana
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= Climbing



= Pragser Wildsee
= Drinking at the top

= Visegrad, King's castle (ruins)




= ,Rock gate’
at Stracena




= |ce cave’

at Dobsina



Eotvos — 3D photos
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3D ,Twin’-Photographs

= The following pictures from the presentation of Zsolt Regaly
= Original stereoscopic pictures

= Made on glasses | )




