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Abstract

The optical performance of Earth Observation Imagers is inherently sensitive to the thermal envi-
ronment. For the development of Imagers, it is therefore important to understand the on-orbit thermal
environment and how it influences optical performance. With this in mind, Simera Sense has developed
a state-of-the-art Thermal Vacuum Optical System (TVOS). The purpose of the TVOS is to measure
Imager optical performance at as close as possible on-orbit thermal conditions. The process starts with
an on-orbit thermal analyses that calculates a set of expected Imager temperature fields. Generally, the
on-orbit temperature field of an Imager is non-linear and typical one-dimensional thermo-elastic approx-
imations are not sufficient for optical design optimisation. Instead, detailed Structural, Thermal and
Optical Performance (STOP) analyses are done to optimise the optical design over the range of expected
Imager temperature fields. The STOP process starts by applying the on-orbit calculated temperature
fields on a finite element (FE) model of the Imager to determine deformations of the structure and optical
elements. These deformations are fed into an optical design program to predict the expected optical
performance of the system. The Imager temperature fields are then recreated in the TVOS facility, and
the optical performance of the Imager is measured. Apart from measuring optical performance of Im-
agers, the results of the TVOS are also used to correlate thermal and optical models of Imagers. This
paper presents the development of the TVOS facility with a focus on on-orbit thermal analyses and the
correlation between TVOS measured and simulated thermal results.



