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Finite Element Time Domain Beam Propagation Method

Yasuhide TsujI and Koichi HIRAYAMA

Recently, lightwave behavior in nanostructures, represented by photonic crystal, attract great
interest, and numerical simulation methods for such structures are highly required. Finite element
time domain beam propagation method (FETD-BPM) is one of powerful time domain analysis
methods. FETD-BPM is based on finite element discretization in space domain and arbitrary
structures which have nanoscale structural variation can be easily treated. Compared to finite-
difference time-domain (FDTD) method, FETD-BPM can use larger time step size and non-
uniform mesh. In this report, we introduce a basic formulation and characteristics of FETD-BPM
and show some numerical examples for photonic crystal waveguides.

Key words: finite element method, time domain beam propagation method, photonic crystal,
adaptive mesh generation, oriented perfectly matched layer
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