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Study on Electro-optical Diffraction Characteristics of Periodically Poled
Lithium Niobate Based on the Rigorous Coupled Wave Theory

WAN Ling-yu, LU Zhi-yong, LIAO Yang, CHAO Liang-fang, HU long-gan
(College of Physics Science and Technology ., Guangxi University, Nanning 530004, China)

Abstract: Using the rigorous coupled wave theory, the electro-optical diffraction properties of periodically
poled lithium niobate with different parameters were numerically studied. The analysis show that, the
periodic domain structures of a periodically poled lithium niobate act as an index of refraction diffraction
grating under the applied electric fields and its diffraction characters have relation to the geometry
structures, the period, the applied electric-fields and the incident angles. The periodically poled lithium
niobate produces Bragg diffraction under the Bragg condition. In this case, the 0 order of diffraction light
is periodically converted to —1 order of diffraction light with the increase of applying electric field. The
maximum conversion efficiency can reach to 100% and the conversion voltage value can be reduced
effectively by lengthening crystal. If angle of incidence is the Bragg angle, and the propagation of light in
periodically poled lithium niobate does not satisfy the conditions of Bragg diffraction, the power of 0 order
diffraction light can not transfer to — 1 order of diffraction light with 100%. Meanwhile, the periodic
modulation are damaged. The O order light is converted to corresponding multiple orders of diffraction
lights with high diffraction efficiency when the incident angles are multiple Bragg angles. The maximum
conversion efficiency is also reach 100%. The analysis results are helpful for developing the integrated
devices of periodically poled lithium niobate.
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Fig. 1 Diffraction geometry of one-dimensional grating
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