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ABSTRACT 
FLITECAM is a 1-5 micron infrared camera for NASA’s Stratospheric Observatory for Infrared 
Astronomy (SOFIA). A 1024 x 1024 InSb ALADDIN III detector and large refractive optics 
provide a field of view of almost 8 arc minutes in diameter with a scale of just under 0.5 arc 
seconds per pixel. The instrument is cooled by a double liquid helium and liquid nitrogen 
cryostat. Using a collimated beam of about 26 mm diameter, a low resolution spectroscopic mode 
is also available employing direct-ruled KRS5 grisms and fixed slits of either 1″ or 2″ width and 
60″ length to yield resolving powers of R~1700 and 900 respectively. FLITECAM has been 
partially commissioned at the 3-m Shane telescope of Lick Observatory where the f/17 optics of 
this telescope provides almost the same plate scale as SOFIA. Astronomical observing requests 
(scripts) and a real-time data reduction pipeline (DRP) for dithered image patterns have been 
demonstrated. The performance of the instrument during ground-based trials is illustrated. 
See: McLean, I. S. et al. 2006, Proc. SPIE, 6269, 168; Smith, E.C.D. & McLean, I. S. 2008, Ap. J., 676, 408. 

FLITECAM Optical Design FLITECAM Characteristics 

FLITECAM optical bench 

Photons enter the vacuum-cryogenic chamber through an IR-
transmitting window of CaF2 and come to a focus at the Aperture stop. 
The beam is collimated by a triplet of ZnS, BaF2 and LiF and then 
folded into a compact geometry by four flat mirrors. A pupil image is 
formed at the entrance into a double filter wheel. After the fourth 
folding flat a camera lens group working at about f/4.7 re-images the 
aperture onto the 1024 x 1024 pixel array of the ALADDIN III InSb 
detector (Raytheon) which has 27-micron pixels. The camera has five 
elements consisting of BaF2, ZnSe, LiF, ZnS and ZnSe. To convert 
FLITECAM to spectroscopic mode the aperture is replaced by an 
opaque metal mask with a long slit, and one of 3 grisms is selected in 
the second filter wheel.  

Fold mirrors and mini-
optical sub-plate.  

The assembled collimator.  

RESULTS FROM COMMISSIONING AT LICK OBSERVATORY 

Illustrations from observing runs at Lick Observatory. In the center is a picture of the Orion Nebula reduced by the 
FLITECAM Data Reduction Pipeline and then combined into a 3-color composite. The image of the Orion Bar in the 
bottom left panel was obtained using a narrow band filter centered on the 3.3 µm PAH feature and a 512 x 512 sub-
array was used to improve readout time. Apart from the JHK color composite, the results are as-seen at the telescope.  

FLITECAM can be mounted directly to SOFIA or co-mounted 
with HIPO the occultation camera (lower left picture). 

Graphical Interfaces make FLITECAM easy to use. The “Astronomer’s 
Interface” (AI) program is used to carry out all observations, usually be 
execution of a pre-written “astronomical observing request” or AOR. The 
AI program also monitors the telescope and executes any telescope motion 
commands. A data reduction pipeline (DRP) is available to produce a 
reconstructed image of the astronomical object corrected for gain variations 
and anomalous pixels but without flux calibration, i.e. the final result is in 
counts/second/pixel. In addition, the DRP can be executed automatically as 
part of the SOFIA Data Cycle System.  
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NGC7027: Observing polycyclic aromatic hydrocarbons (PAHs) 
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R ~ 2000 
Spitzer image of the same region of 
Orion. Pink = 8 micron emission 
from PAHs. Good correspondence 
with FLITECAM image. Note: 
ground-based telescope has much 
higher background than SOFIA. 

Left: Narrow band filter image 
showing 3.3 micron emission from 
PAHs. Observed using FLITECAM 
on 3-m telescope, Lick Observatory.  

Sensitivity 
InSb Detector Format: 1024 x 1024 pixels  Pixel size on sky: 0.475″ x 0.475″ 

Array 
perimeter 

Field stop 

Imaging area used in 
dither mode: ~5.6′ x 5.6′ 

FOV: 

~8′ diameter 

Sub-array for high 
speed mode: 30″ x 30″ 

The detector has poor performance in the corners. 
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Broad-band sensitivity for point sources. 


