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Fig.1 Parallel symmetrical directional coupler based

on optical rib waveguides
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Fig. 2 Electric TE mode field distributions supported
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Fig. 3 Electric TM mode field distributions supported by

the directional coupler

40 —s— TE mode 1
e TM mode ¢
g
= 30 E
=
B
5 201
on
£
=
3 101
O
0 .___—7{-"“‘ """"" .I
0 2 4 6 8

Gap width d/um

H4 Lo5pumMARETHBLBEFTHAHBOKE
P W % 18 JE M AL
Fig. 4 Coupling length as a function of the gap width at a
wavelength of 1. 55 um for the directional coupler
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Analysis of Parallel Directional Coupler Using 3D-Semi-vectorial BPM
Based on the Variable Transformed Galerkin Method
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Abstract A novel three-dimensional semi-vectorial beam propagation method based on the variable
transformed galerkin method(3D-VTGM-SBPM) is proposed for directly modeling optical waveguides, and
is successfully applied to simulate parallel directional coupler. By adopting proper variable transformation,
the basic three-dimensional semi-vectorial BPM equations is reduced to a first-order normal differential
equation system. The artificial boundary condition is avoided, and the polarization characteristic of the
mode field is displayed.

Keywords Optical waveguide devices; Variable transformed galerkin method(VTGM) ; Three-dimensional
beam propagation method(3D-BPM) ; Semi-vector; Parallel directional coupler
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