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We have constructed the optimum design methods for a nanoscale heat
conduction problem. First, the minimization problem of the thermal conductivity was formulated, and
its design sensitivity was derived. We successfully obtained an optimized configuration based on the

formulations. This is one of the first works that focused on the optimum design method for the
nanoscale heat conduction problem. Moreover, these optimized results supposed that the developed
material has possibility for improved its performance. Then, we formulated a multi-objective
optimization problem for designing the thermal-diode material and derived the design sensitivity.
Finally, we have calculated the optimization problem and tried to verify the proposed method.
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