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Influence Study of Polarization on Three-Beam Interference
Wu Xiao

Science and Technology Institute, Zhejiang International Studies University, Hangzhou, Zhejiang 310012, China

Abstract Multi—-beam interference technique has been widely used to fabricate large—scale periodic structures.

The materials also extend from inorganic to organic. According to the interference theory, we simulate the intensity
distribution of three—beam interference. With the same incident angle, we realize two dimensional ‘air-hole’ (S—

periodic structure; Wigner—=Seitz cell

S-S, P-P-P) and ‘ dielectric—cylinder’ (C-C-C) periodic structures only by changing the polarization configuration
polarization configuration results to the periodic polarization distribution: from linear polarization, to elliptic

of interference beams. Meanwhile, because the organic materials have response properties to the polarization of
=i

light, we also analyze the interference polarization distribution. And we find that in one Wigner—Seitz cell, the linear
polarization, to circular polarization, instead of linear polarization.
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Fig.1 (a) Schematic of three=beam interference; (b) intensity distributions on xy—plan (top) and on xz—plan (bottom)
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Table 1 Jones matrices represent amplitude and phase of electric field, when the light beam travels along z—direction

p-polarization s-polarization RC-polarization LC-polarization

LA A A A

1 0 M2 12
J, (Jones Matrices) 0 1 —iA2 +HiA2
0 0 0 0
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Table 2 Parameter settings for incident angle 6, , rotational angle «, and polarization J,

Parameter Beaml Beam2 Beam3
0, 0 0 0
a, 0° 120° 240°
0 0 0
dJ, 1 1 ( 1
0 0 0
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Fig.2 (al)~(a3) Two-dimensional interference intensity distributions with S=S—S, P=P=P and RC=RC-RC polarization configurations,
respectively; (b1)~(b3) polarization distributions in one Wigner—Seitz cell, according to different polarization configurations as shown in
(al)~(a3): hexagon with side length A
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