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Background

The Stratospheric Observatory For Infrared
Astronomy (SOFIA) is a 2.7 meter telescope
on board a Boeing 747-SP. The telescope has
been receiving upgrades to equipment and
instruments; as a result the Telescope
Assembly needs to be evaluated and
calibrated to achieve optimal image quality.

The challenge to collimating a 2.7 meter
telescope without special equipment
attached to the telescope is essential for
optimal observation time. This calibration
needs to done in flight with science
instrument in place and take only minutes to
perform for maximum observing time.

Delay Line Positions of Polaris for the HiLs
1200
1000
$
800
o # Down
.2
‘g’ 600 — _ Left
a
o 400 X Right
X
a
Boresight
> 200 ‘ \Gcatlogn
0
0 500 1000 1500
x pixel postion
Delay Line Path of Travel in the HILS
550 61.485x - 30934
540 yo oA
530 y =-0.0631x + 543.87
§ s0 T —
% 510 P
g 0 — T boresightocation
T - _
kS 490 y=0.0774x + 472.03 CENTER OF FoR
Q 480
>
470
460 y =-26.558x + 14098
450
300 400 500 600 700
x pixel position

Funders

% 5. D. BECHTEL, JR.
ZFOUNDATION

ND

Evaluation and Calibration of the Focusing, and

Tilting and Chopping Mechanisms of SOFIA

Brian Eney?, Josh Thompson?, Holger Jakob3, Jeffrey Van Cleve*, Zaheer A Ali4, Alan Hatakeyama?, Matt Dillman*

1- Towson University, 2-CalPoly —SLO, 3- Deutsche SOFIA Institut, 4- USRA

Method

Image 1

230 arcsec cross -250mm DLA

Image 2 Image 3

230 arcsec cross +250mm DLA

extremes.

Image 1 and 2 are examples of the cross test done for the Delay Line during LineOps on two nights.
These images are made from eight (four each) images taken with the Focal Plane Imager (FPI).
These images were inverted for better contrast.

The data collected in the

Run 1, initial analysis shows the
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Results
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Collimation in the Focal Plane Imager (FPI )is achieved by
the Delay Line Alignment method. This method offsets the
Focus Centering Mechanism (FCM )and Tilting and Chopping
Mechanism (TCM) by +/- 250 mm. Then we perform a 230
arcsec cross motion and plot the pixel positions at the

In image 3, images 1 and 2 are stacked together. This gives a
visual confirmation this technique works. Connecting the
points together reveals the turn point of the image.
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* Simulations in the HILS do not account for

atmospheric extinction and weather conditions.

* Telescope collimation will be limited to 2 arc-second

accuracy during ideal weather conditions on the

ground.

*In Run 2, results determined the alignment to be

accurate to .5 arcseconds or 1 pixel using the centroid

Further Testing

* Constant weather monitoring and sky condition should be done
during ground observations .

* Monitoring the scintillation of the star in real time should be done

to properly understand and determine the error in these types of
measurements.
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