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Abstract

A study on the topology optimization of a multi-spectral camera for space-use is presented. A
multi-spectral camera for space-use experiences degradation of optical image in the space, which can
not be detected on the optical test bench on the earth. An optical surface deformation of a primary
mirror, which is a principal component of the camera system, under the self-weight loading is an
important factor affecting the optical performance of the whole camera system. In this study, topology
optimization of the primary mirror of the camera is presented. Total mass of the primary mirror is
given as a constraint to the optimization problem. The sensitivities of the objective function and
constraint are calculated by direct differentiation method. Optimization procedure is carried out by an
optimality criterion method using the sensitivities of the objective function and the constraint. As a
preliminary example, topology optimization considering a self-weight loading is treated. For practical
use, the polishing pressure is included as a loading in the topology optimization of the primary mirror.
Results of the optimized design topology for the primary mirror with varying mass ratios are presented.
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Optical Specifications and
Mechanical Considerations
- Performance requirements

- Weight limitations

- Operating enviroment : Gravitationsl field

- Self-weight

- Material selection and limitation : ZERODUR

Key Physical Dimension
- Diameter primary mirror body
- Dismeter optical surface
- Radius of curva ture of the mirror surface
- Conic constant
- Lateral height of Primary mirrar
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Fig 2 Flowchart of analysis procedure
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mass ratio 0.22 under self-weight loading
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Fig. 6 Density distribution during iterations
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