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Diffraction properties of liquid crystal polarization gratings
with orthogonal circular polarization and different intensities waves
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Abstract: We report on the numerical analysis of liquid crystal polarization gratings (LCPGs), espe-
cially those were fabricated by two incident lights with orthogonal circular polarization and different
intensities, and study their general diffraction properties by Jones calculus. First, we represent the
electric fields of the incident waves respectively, and figured out the interference pattern and polariza-
tion properties. Second, the response matrix of the refractive index change by irradiating the polarized

light was inferred and associated with the interference pattern by using the Stokes parameters.
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Finally, we obtained the 2 X2 Jones matrix and the theoretical properties about the LCPGs based on

the response matrix. The results indicate that the LCPGs fabricated by two incident lights with differ-

ent intensities also can show high diffraction efficiency, about 100%, in zero order and £1 order.
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Fig.1 optic design of LCPG
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Fig.2 Polarization ellipse is determined by its axes a

and b and its azimuth ¢ (x,y denotes the hor-

izontal and vertical directions respectively)
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Fig.3 Coordinate system of the orthogonal circular po-

larization and different intensities (x, y are

related to directions parallel and perpendicular to

the major axis of the polarization ellipse)
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