Lecture on near-IR astronomy

e T
.

- A brief history of near-IR history o |
- Some science drivers for observing in the near-IR ' e O ‘

- Galactic center astrometry
- Dust clouds mass estimation | - The Near-IR Sky

- Photo-z e -OH- emission lines.

- Brown dwarfs -Thermal emission.
- Instrumentation | -Definition of filter bands - the Mauna Kea system.

- Reading out images ST -Sky brightness variations - in J,H,K from WIRCam data.

- Hardware R . -Sky brightness variations - 2MASS movies.

e - Strategy to remove the sky background. P t 2

- ‘I'iwi (pronounced e-e-vee) at a glance = -The classical dithering strategy. ar
 Detrending steps in more details St -The nodding strategy on extended targets. 2 5 mln

- Non-linearity correction = = |

- Dark subtraction , e '-l:"'i-q; :

- Flat fielding S s S e

- Bad pixel masking

- Sky construction and subtraction

- Crosstalk correction

- Linear astrometry solution Part 3

- Absolute photometry ’
- Stacking 4 5 min

Summary of the lecture today
ASIAA - November 2007



- Some science drivers for observing in the near-IR

- Galactic center astrometry
- Dust clouds mass estimation
- Photo-z
- Brown dwarfs
- Instrumentation
- Reading out images
- Hardware

Introduction
ASIAA - November 2007



- Some science drivers for observing in the near-IR

- Galactic center astrometry
- Dust clouds mass estimation
- Photo-z
- Brown dwarfs
- Instrumentation
- Reading out images
- Hardware

Introduction
ASIAA - November 2007



In 1799, William Herschel proffered the
somewhat tentative suggestion.: ‘Radiant heat
will at least partly, if not chiefly, consist, if [ may
be permitted the expression, of invisible light.’




® [ate 1960s - CALTEC IR photometry (2 micron sky survey) Becklin,
Neugebauer, etc. using photometers.

® In the early 80s, two-dimensional monolithic detector arrays were
starting to find their way into the hands of US astronomers (but could
not be exported - ring a beII’)
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e .ower extinction. Interstellar extinction is a very steep function of wavelength. Heavily

obscured regions, such as the centres of galaxies and star formation regions, cannot be
observed at optical wavelengths but are readily studied in the infrared.

eThe ability to see warm (as opposed to hot) objects. Planets, circumstellar discs,

protostars and other warm objects emit negligible flux at visible wavelengths, and can
therefore only be directly observed at infrared and longer wavelengths.

eBetter spatial resolution under seeing-limited conditions. The diameter of an image under
seeing-limited conditions goes as A-1/5. In addition, adaptive optics correction becomes
much simpler and much more effective as the wavelength increases.

0Un1que phenomena In any spectra,l reg__lon there wﬂl be phenomena that can be observed
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UV & Optical

- A = a, Mie theory

-Scattering of light by dielectric particles (a).
-Particle size distribution is important.

IR

- A>>a, Rayleigh scattering Extinction (A))

-Scattering of light by dust. Band | A(um) | A(mag)

-Efficiency prop. to A4 v 0.55 1.00

-Particle size distribution not ] el

. I 0.79 0.59

lmportant. J 1t o] 0.28
|z 1.65 0.18

Color excess = (Ax - Av)/Ep.v K 220 011
L 3.45 0.06

N \-1.75
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Instrumental thermal
emission. Lyot mask to
block 1it.

No shutter because
shutter emits light anyway
and cold mechanisms are
prone to failure.
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cooled to <80OK

Optics needs special NIR-

transparent glasses
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French lessons will be provided by Chi-Hung Yan after this class...
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NIR detector readout scheme
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