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Abstract

Although satellites and spacecrafts are exposed to very small amounts of organic contamination (typically 10 to 10~ g.cm? cumulated over their lifetime) from the outgassing of some of their own structural components, fixation
and photo-degradation of organic compounds can significantly alter the thermo-optical properties of critical surfaces involved in their passive thermal regulation. The study of surface molecular contamination under conditions
representative of space environment is therefore of prime interest in order to define mitigation strategies. The Centre Spatial de Liege has recently initiated research work on this topic and first experimental results are presented
here. Organic thin films have been deposited using vacuum thermal evaporation / sublimation and their topology and equivalent surface concentration have been characterized using phase shifting interferometry. Furthermore, FT-IR
spectroscopy in reflection configuration have been tested in different conditions in order to monitor the IR signature of contaminated surface samples this in the perspective of implementing an in situ monitoring system on a
deposition chamber with UV exposure capability.
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Organic thin films of DEHP and anthracene were deposited by thermal vacuum evaporation / sublimation successfully on Si and reflector surfaces. Their concentration can be estimated through a simple approach and be measured
with an optical profilometer in PSI mode. A set-up allowing remote measurement of samples at several centimeters have been built with PIR fiber, a reflector collimator and sample tilt-adjustment components. Depending on the
contaminant, it have been detected successfully as low as 5x10~ to 5.10° g/cm?. These results validate the concept of remote FTIR in reflection in order to detect IR signatures in the perspective of implementing an in situ monitoring
system on a deposition chamber with UV exposure capability. Set-up improvement such as increasing source power or reducing optical fiber losses should increase sensitivity and allow a true IR monitoring as well as lower LOD. Hence
in-situ contamination build-up and UV modifications could be monitored in a vacuum environment. Latest experiments conducted with an integrating sphere coupled with a parabolic mirror demonstrate significant improvement
both by increasing FTIR signal and by bringing the LOD lower than 10® g/cm? for the DEHP.




