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In this paper, we present a cylindrical-hole topological derivative in periodic transmission

problems for Maxwell’s equations. We also propose a topological optimisation scheme for

electromagnetic metamaterials using the topological derivative and the level-set method.
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Fig.2 x1x3 cross section of the unit cell near the cylindrical

hole
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Fig.3 Level-set function ¢ and material distribution
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Fig. 6 Relative error of the topological derivative and its

finite difference approximation
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Table 1 Comparison of the values of objective function for

optimal and other holes
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Table 2 Comparison of values of the objective function
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