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To improve the efficiency of optical device design using computer
simulations, we studied high-speed mechanisms of optical waveguide analysis based on the finite
element method, which is a highly versatile scheme. First, we newly applied a numerical method
utilizing matrix operators to the finite element method. By dividing the analysis domain into
arbitrary sections, it is possible to perform parallel computations for each block structure. As a
result, the computation of large-scale simultaneous linear equations can be omitted. We also applied

the slowly varying envelope approximation to the construction process of matrix operators and
demonstrated that 1t is possible to reduce the number of mesh divisions and improve calculation
efficiency.
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