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Introduction to Spitzer /. T

SPACE TELESCOPE

 Launched 25 August 2003
 0.85m f/12 beryllium primary
* Diffraction limited at 5 um

e Three science instruments

— InfraRed Array Camera (IRAC) : mid-IR camera
— Infrared Spectrometer (IRS): mid-IR spectrometry
— MIPS: mid to far-IR imager/spectrometer

 Earth-trailing orbit
— Currently more than 1 AU away
e Passive cooling to < 30K
e Active cooling of primary down to 5.5 K

 Cryogen exhausted May 2009 (>5 yr
lifetime)

e Continues in warm mission mode

/)
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Basics of IRAC %ggr@

* 4 arrays: 2 fields of view (3.6/5.8 um),

(4.5/8.0 um) . Average fractional uncertainty vs.
— 256 x 256 InSb and Si:As arrays time for individual flat-field

— 1.22 arcsecond pixels (30 um pitch)

— |RAC InSb arrays are undersampled 0,020

Sensitive but able to map large areas




No Worries about Weather? ¢ =ptoen

SPACE TELESCOPE

Solar flare
(M1.7) precursor
to CME that
probably hit
Spitzer
yesterday

Image credit: Jim Lafferty



No Worries about Weather %ggrrzen
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Calibration Methodology “&SZ!;:"L%%@

e Calibration factor (DN to Jy) determined by comparison of
measurements to calibrated spectral templates

F*K*
DNobs

* F* =Flux density @ effective wavelength
* = Color correction assuming reference F, = F 4 x (v/v,)?
alibrators used




IRAC AV / KIlI Calibration Offset %5!:!‘55@

NFM1pea_D422 KZI
— T

* |n Reach et al. 1 .
(2005) difference :
between Predicted/ 1.1} :
Observed between
AV and KllI




Engelke / Cohen Comparison %ggfl'ééﬂ

* |RTF SpecX data of NPM1p68.0422 (K2IIl)
calibrator for IRAC

* Red is ratio of spectra / Cohen template
* Blue is ratio of spectra / Engelke template




Photometric Systematics and «@ggfrz&n
Absolute Calibration T

e Use calibrators to solve for systematic variations
— Array-wide
— Intrapixel

e Solve both variations simultaneously with per-star
flux conversion factor

e Correct photometry for systematics, then solve
primary calibrator network for flux conversion

surement erro
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Array Location Dependent

Correction

e Photometry varies due to
change in filter bandpass as
light is incident with different
angles (paths) through filter

e 30°variation in angle for 5
arcmin FOV

e 10% effect across array

 Change in pixel solid angle ~1%
effect
Photometric variation for stars

ources in IRAC
is amplified due




9 Array Location Dependent
Correction
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* Observed flux of source
on InSb arrays depends
on position relative to 15.4
pixel center

e Function of variation in
pixel gain and 15.2
undersampling of PSF

— 4% and <1% effectin @
cryogenic mission g 1508

— 7% and 4% effect in >
warm mission

* Trending of intrapixel

variation is limiting

actor in exoplanet light

15.0 15.2
X (pixel)

SPITZEH

SPACE TELESCOPE

CH2 Pm




Cryogenic Intrapixel Response  {fsPir=en

’ACE TELESCOPE




Photometric Stability Yf=rlrzer
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Calibration

A-K bias Calspec

JER

36 0.6% 15% -1.79% 0.4%

45 05% 15% -1.25% -0.3%

58 0.6% 1.5% 0.48% -3.9%
(-0.3%)

8.0 0.6% 15% -139% -1.2%
(-0.7%)

Accuracy of Photometric

Uechzen

A/K discrepancy larger
than uncertainty of
average

Calspec bias = measured -
predict

— WD measurements at 5.8
& 8.0 um are problematic

Rieke (2008) 8 um
+1.5%




Future Work to Improve Absolute
Calibration
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Future Work to Improve Absolute ﬂ .
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Spitzer Cycles 9-10 and Beyond “@55)‘;—555

e Cycle 9 call to be released first week of May

— Senior Review Panel recommended operating Spitzer
through 2016, Spitzer funded through 2014

— Exploration science (>500 hours) and large programs
(>100 hours) solicited first, proposals due early August

— Smaller proposals due towards end of October
— Expect to take ~7800 hours of science/year

e Spitzer hardware will operate with no degradation
eyond 2016

d downli_nk rate (due to distanc




