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Development of Multi-Objective Topology Optimization for Photonic Devices with
Desired Properies
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In order to design high-performance optical devices using computer
simulation without relying on the designer”s knowledge, an automatic topology optimization method
have been investigated. We developed a new method using metaballs and mosaic-like structures to
represent structures in the design region, and showed that this method can achieve the target
characteristics and obtain device structures suitable for fabrication. Numerical analysis methods
were also investigated to improve design efficiency, and it was shown that the improved equivalent
effective index method can significantly improve the efficiency of 3D design. We also proposed a
hybrid method of Harmony Search and Gradient Method as an algorithm to optimal solution search, and
showed that it is more efficient than previous methods for a relatively large number of problems.
Based on these results, we have found various new optical devices.
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