IR Astronomy
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Atmospheric Windows

HL  CDy

Hz 0

l

:

|

|

[~

J

[

|

e
R R L

) | 4

) g 4

Wavelenglh [morons)

G

E]

4

JHK L M

e Bitas infraed —wp—— Midesa infrared — — ol

1

Fae infraned s




Backgrounds

108 -

thermal IR

I 105 A4 Rayleigh scattered sunlight

102\Z
| I I

YT———— 273K blackbody

(atmosphere, telescopes)

10u

1004




Backgrounds
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flux density (v/smmiarcses fmo)

Note vertical scales on plots!
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Why IR?

e (Galactic dust extinction law:
kz.zﬂ =1L lk0.5ﬂ
* Cool stuff: A ., (planck) = 2898/T (u)

— Cool stars emitted energy peak ~ 1 u
— (Qiant planets ~6-15u
— Dust re-radiation ~ 20-200pu

Irapezium




High-z Universe

o A=y (142)

e @z=1.8 Ca H&K "break’ redshifted to J
band

e @z=8 L.




Detectors

e Original IR detectors were lead-sulfide, then
germanium bolometers.

\ i ¥ Photoconductive: resistance a very
sensitive function of T. Ran at liquid
helium temperatures (4K).

e 1980’s the first photo-diode (CCD-like) detectors
became available with semicondutors that had
smaller bandgaps than silicon

larger dark currents!




Material wavelength(y) § lpaerenne
Si <1.1u 160K
HgCdTe 0.8 -5u 65K
InSb 1 -5.6u 35K
SiAs 6 -27u 10K



Special considerations for IR
observing

Hardly any!

Chopping (highly variable background)
Backgrounds are enormous

Don’t ignore detector dark/readout noise

Telescope designers be careful
— Baffling
— Cold pupils

— Undertilled secondaries



