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CCO Overview
Test Facility for Electro-Optical 
Systems and Components
Next-generation optical payloads for Earth observation, science 
and reconnaissance missions require increasingly stringent testing 
and calibration standards. 

To meet these requirements, IABG has established the Competence 
Centre Optics (CCO) for qualification, calibration and performance 
testing of electro-optical systems and components in a dedicated 
thermal vacuum chamber. The facility is supported by dedicated 
expertise in calibration, verification and customer support.

The Main Elements of the CCO are:

•	 Stand-alone infrastructure with dedicated ISO 8 and ISO 5 areas, 
offices, checkout and meeting rooms, logistics facilities 

•	 Direct access to IABG’s Space Test Centre 
•	 Modular thermal vacuum chamber (TVC)
•	 Vibration-decoupled optical benches in/underneath both  

the TVC and clean rooms 
•	 Optical Ground Support Equipment (OGSE) for optical system 

characterisation and in-situ performance measurement, 
including: 2 Flat Mirror Assemblies (FMA), 2 Collimator Mirror 
Assemblies (CMA), 2 Collimator Source Assemblies (CSA) –  
all fully vacuum compatible
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CCO Infrastructure
The CCO extends IABG’s existing Space Test Centre and operates 
as an independent test infrastructure with all required facilities 
under one roof.

Connected via the main loading gate, hardware can be transferred 
between both facilities under ISO 8 cleanliness conditions with 
minimal perturbation. 

The CCO includes an ISO 8 Test Hall with a modular TV Chamber 
located between two ISO 5 areas for OGSE setup and test article 
preparation. Checkout rooms, areas used for offices and meeting 
rooms are located close to them.
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Thermal Vacuum Chamber – Core of CCO

It features a modular design with a fixed usable inner 
diameter of 5 m and two possible configurations:

14 m configuration: Both chamber vessels are 
connected, allowing OGSE to be placed inside the 
chamber. A thermal partition shroud with a closable 
aperture can separate both test volumes. 

7 m configuration: A single chamber vessel is 
used, while customer OGSE can be placed outside 
the chamber on the same optical bench as the 
test specimen. A project-specific darkroom can be 
installed between the TV Chamber and ISO 5 Area 
South. 

The optical bench is located beneath the full 
chamber setup and extends into both ISO 5 areas.
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Optical Bench Installations
Two sprung masses are integrated into the floor of 
the ISO 8 Test Hall. They provide vibration isolation 
according to VDI 2038 VC-E. While the first sprung 
mass serves as Optical Bench Installation 1 (OBI 
1) for the thermal chamber, the second installation 
(OBI 2) is already fully operational as well and 
prepared for future integration of an additional 
thermal chamber. 

Main Components TV Chamber and OBI 

OBI 1 with monolithic foundation, T-shaped sprung 
mass with air springs, optical bench  
assembly and TVC.

The Optical Bench Segments provide a usable  
area of 2.6 m by 6.8 m each with a mounting grid  
of 80 mm by 80 mm. A setup mass of 6,000 kg  
can be accommodated.

The OBIs consist of:

•	 the decoupled monolithic foundation
•	 the T-shaped sprung mass, supported by the 

isolation system (air springs)
•	 a mounting grid
•	 the mainstays bearing the quasi-isostatically 

supported optical bench segments
•	 the mainstays passing through the thermal 

chamber are equipped with vacuum-tight 
feedthroughs (for OBI 1 only)
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CCO Optical Ground Support Equipment (OGSE)
IABG’s Optical Ground Support Equipment (OGSE) 
includes primary equipment for optical characteri
sation as well as a secondary equipment for 
alignment and monitoring. Different test configura-
tions are possible:

•	 Large-aperture optical instruments: OGSE is 
installed inside the TV Chamber to minimise 
environmental perturbations (e.g. optical  
windows or ambient conditions). ISO 5 clean
liness is maintained. The CCO provides the 
OGSE, and both chamber vessels are used in 
the long configuration.

•	 Small-aperture optical instruments (e.g. spec-
trometers): OGSE can be installed outside the 
chamber on the same optical bench as the test 
specimen. IABG or customer-provided OGSE 
can be used. A darkroom may be installed 
between ISO 5 Area South and the chamber lid.

•	 Optical components and systems without 
detectors: Characterisation of larger optical 
components (e.g. telescope primary mirrors) is 
possible under ambient or vacuum conditions 
while maintaining ISO 5 cleanliness requirements.

Main Components of Primary OGSE

•	 Two Collimator Mirror Assemblies (CMA)  
with large aperture diameter of 1.5  m

•	 Two Flat Mirror Assemblies (FMA) with  
aperture diameter of 1.45 m

•	 Two Calibration Source Assemblies (CSA) for 
use with the CMA or as standalone system
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Calibration Source Assemblies

The Calibration Source Assemblies (CSA) 
provide illumination and radiation detection and 
can operate either as stand-alone systems or 
in combination with the CMAs. They consist of 
four functional light paths:

•	 Illumination Path: Contains radiation 
sources illuminating the test target array  
in the focal plane of the collimation optics. 
Test targets can be changed during 
operation.

•	 Camera Path: Contains imaging optics  
and a focal plane array.

•	 Wavefront Sensor Path: Contains a TBD  
number of Shack-Hartmann sensors.

•	 Reference & Beam Block Path: Contains an 
optical switch, optical flat and radiation traps. 
In combination with the camera module, 
the CSA can operate as an autocollimator. 
In combination with the wavefront sensor 
module, it enables wavefront sensor 
calibration (TBC).

Main Components •  
Tasks of Secondary OGSE

•	 Adjustment and levelling of movable plant 
components

•	 Provision of reference points and systems for 
alignment of the primary OGSE and optical 
systems on the optical bench

•	 Alignment monitoring of the primary OGSE and 
optical systems during testing

•	 Monitoring of positioner movements
•	 Detection and monitoring of thermally induced 

optical bench deformations
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