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The Integrated Design Approach of the Lens-Based Space Optical Systems

Norihide TAKEYAMA

A design condition required for the optical systems in the space-based solar telescope is more stringent
than those for no-solar and ground-based missions. Additional consideration includes the opto-thermal
property, radiation resistance and vibration environment during the launch. Solar optical telescope
(SOT) aboard Solar-B (“HINODE”) satellite is a diffraction-limited telescope. We designed the
collimator lens unit (CLU) of SOT, which fed the collimated light from the telescope. In this article, the
design process to select the combination of glass materials is presented with the opto-thermal aberration
and the radiation resistance. We introduce an integrated simulation process to solve mechanical-thermal
problem by taking into account the refractive index distribution, stress distribution, surface deformation
of the lenses and artificial polarization error. The simulation is performed by employing the combination
of the optical illumination analysis and FEM (finite element method) analysis. The in-orbit performance
of CLU was excellent, and has been working for more than 5 years.
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