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Secondary Mirror Assembly

Primary/Tertiary Mirror AssemblyFocal Plane

Focal Plane Imager and Cameras

The Optical Subsystem of the SOFIA Telescope
H. Bittner, M. Erdmann, M. Erhard, P. Haberler

Kayser-Threde GmbH, Munich

Abstract: The poster presents Kayser-

Threde’s major contribution to the

Stratospheric Observatory for Infrared

Astronomy (SOFIA) which are the

telescope optics and the tracking

cameras. SOFIA accommodates a

Cassegrain telescope with an effective

aperture of 2.5 m. The central optical

part of the telescope is the 2.7-m

monolithic lightweight Zerodur primary

mirror mounted in a stiff CFRP mirror

cell. The Focal Plane Imager uses the

visible focus of the main telescope

allowing high-precision pointing of the

star field under observation in the sub-

arcsecond range (up to 0.2 arcsec

rms). The two other cameras, the Wide

Field Imager and the Fine Field

Imager, are boresighted to the main

telescope and will be used for

acquisition of the star field as well as

for pointing and tracking of the

telescope.

The project is funded by DARA under

contract number 50 OK 9602.
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Primary / Tertiary

Mirror Assembly

Pedestal

Primary Mirror

Lateral Support Beams

Axial Support

(Whiffle Tree)

Shear Box

Mirror Support Beams

n extremely stiff CFRP

structure for mounting

of the primary mirror

n 1st eigenfrequency

of mirror in structure

approx. 80 Hz
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Primary Mirror Assembly: Bottom View

Shear Box

Mirror Support

Beams

Axial Support

(Whiffle Tree)

Primary Mirror
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  600

+ 600

Tracking

Control Unit

Error signals

to TASCU 

(EL, XEL,ROF)

to

MCCS video

distribution

TA -MCP

Imager 

Control Units

(also for filter

and focus

mechanisms)

WFI 

Telescope

and 

Camera 

Head

FFI 

Telescope

and 

Camera 

Head

FPI Optics and Camera Head

digital images

Tracking Subsystem Overview
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Fine Field Imager (Schmidt-Cassegrain, 2.8/700 mm, 70‘ FOV)

hermetically sealed tube

venting tube

CFK tube 

with reinforcements
alignment cube

camera (ProScan)

Thomson 7888A

1k x 1k Frame Transfer 

internal baffle

I/F for solar observation

resp. for daylight tracking

focal length shortening

and corrective lens

n   astrometric precision: 0.4 arcsec @ mv = 13 and 3 sec. integration time
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Gate Valve

Actuator

Instrument Flange

Camera

Head

Pressure

Window Gate

Valve

Delay Line

Assembly

Filter-Reticle Unit

Folding

Mirrors

Eyepiece

Focal Plane Imager

(2.1/5.23 m, 8‘ FOV)

n astrometric precision:

0.05 arcsec

@ mv = 16 and 2 sec.

integration time
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