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Development of a frequency-dependent semi-implicit FDTD method and its
application to the design of waveguide-based THz devices
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The objective of this study is twofold. One is to develop a semi-implicit
finite difference time domain (FDTD) method for the design of waveguide-type devices in the
terahertz (THz) band with thin films of semiconductor InSb. The second is to analyze and design THz
surface plasmon resonance (SPR) sensors and polarizers using the developed semi-implicit FDTD
method.

Two and three-dimensional semi-implicit FDTD methods were developed. Compared to the conventional
explicit FDTD method, the calculation time was reduced to roughly 30 and 20%, respectively, while
maintaining the calculation accuracy.

In the design of polarizers, we proposed a new device that does not use interference of modes, but
adds InSb layers on both sides of the core to attenuate and remove TE waves by plasmon excitation.
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