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Fig.1 Az=0.1 pm, power ratio vs propagation distance
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Fig.2 Az=0.4 pm, power ratio vs propagation distance
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Two-Dimensional Wide-Angle Finite Difference Beam Propagation Method
Based on the Square Root Operator

Chen Guang Ma Weidong Wang Wenmin Xu Yuanzhong Yang Tao
(Accelink Technologies Co. , Ltd. , Wuhan Research Institute of Posts
and Telecommunications , Wuhan 430074)
(Received 16 September 2002)

Abstract: The finite difference beam propagation method (FD-BPM)is very powerful and
has been widely used for optical waveguide design. The precision of the method is decided by
the order of Padé approximation and the step of calculation, which means higher order and
smaller step will introduce smaller error, but the calculation time will be longer. For the
purpose to obtain higher precision and shorter calculation time, some trial methods are used,
and some new second order formulas expanded from the square root operator for BPM are
got, and the numerical simulations show that the coefficients of those new second order
formulas are more precise than that of the conventional one. Furthermore, the analysis also
indicates that those trial methods can be applied to the higher order formulas for the FD-
BPM.

Key words: guided wave and fiber optics; numerical simulation; the finite difference beam
propagation method (FD-BPM) ; square root operator; Padé approximation
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