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Design and optimization of broadband polarization beam
splitter made from a wave-structured multilayer film"*
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Abstract

Based on the 2D-PC wave multilayer film structure, a method to broaden the bandwidth of polarization beam
splitter is proposed, which is composed of two different thickness periodic film stacks. Combined with the evaluation
function of polarization splitting characteristic, the particle swarm optimization method is employed to design the optimal
structural parameters. A broadband and compact polarization beam splitter is acquired, in which the center wavelength
is 565 nm and its working range has achieved 220 nm with the average extinction ratio over 30 dB. In addition, by using
the finite difference time domain method, the band structure and transmission spectrum of the wave-structure multilayer
film are calculated, the angle sensitivity of the structure is investigated in detail. And we also study the electromagnetic
field in the wavy-structure. Simulation results prove that the structure composed of the two different thickness periodic
film stacks can avoid the discontinuity of bandgap, and PSO method can accelerate the convergence of the optimization

algorithm and extend the bandwidth effectively.

Keywords: polarization beam splitter, photonic crystal, optical film, particle swarm optimization
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