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Abstract By utilizing the self-collimation and co-directional coupling mechanism, an arbitrarily bent beam splitter is

designed and analyzed theoretically, which is composed of a self-collimation zone,a coupled zone and two periodic

Key words

dielectric waveguides. Dispersion relation in the coupled zone is analyzed theoretically using plane-wave expansion
coupling technique of coupling lightwave from self-collimation zone to coupled zone is discussed. The result shows that

5l

new method which enlarges the distance of point source and image point based on the designed splitter is proposed
=]
AN

integrated optics; photonic crystal beam splitter; co-directional coupling; self-collimation

.

method, and the coupled length is calculated. The transmission character of electromagnetic wave in splitter is

simulated by finite-difference time-domain simulations, and the steady electric field distribution is obtained. Effective

if the phase matching conditions are satisfied the light can be injected into the coupling section and transferred into

the two output branches efficiently, the angle can be bent to arbitrary value, and the transmittance is above 90 %
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Fig. 1 Structure of the PDWBS. It consists of a self-
collimation region, a coupler, a coupling section,

and two arbitrarily bent arms
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Fig. 2 (a) 2D photonic crystal consisting of a square
lattice of cylindric air holes in silicon. (b) Equal
frequency contours of the first band in the wave-

vector space for TE modes
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Fig. 3 Band structure of the directional coupling model
(Choosing L, = 1. 6a). The mode patterns are

shown in the insets
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(d)) for the two proposed optical interconnections
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