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Propagation characteristics of Hermite-Gaussian
beam in saturable nonlinear media

JIANG Qichang, SU Yanli, NIE Hexian, MA Ziwet, LI Yonghong
( Department of Physics and Electronic Engineering, Yuncheng University, Yuncheng 044000, China)

Abstract: In order to study propagation properties of Hermite-Gaussian beams in photorefractive saturable nonlinear media,
finite difference method was used to solve the evolution equation of light wave numerically and analyze the propagation properties
of Hermite-Gaussian beams theoretically. The results show that, under suitable nonlinear conditions, 1-D Hermite-Gaussian
beams of 1-order, 2-order and 3-order can form the solitons in respiratory mode during the propagation in photorefractive nonlinear
media. With the increase of nonlinearity, the separation tendency among light field components of Hermite-Gaussian beams would
become weaker. At the same time, the amplitude fluctuation effect of each light field component would be more obvious. The
changes of incident position and incident angle of Hermite-Gaussian beams have no influence on its propagation characteristics.

The transmission characteristics of 2-D Hermite-Gaussian beams are similar to those of 1-D. These properties of Hermite-Gaussian

beams have certain application prospects in the field of optical switching.
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Fig. 1 Natural diffraction and soliton propagation of fundamental-mode Gaussian beam
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Fig.2 Propagation of first-order Hermite-Gaussian beam

a—3-D evolution b—2-D projection c—cross section of propagation
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Fig.3 Propagation of the first-order Hermite-Gaussian beam at 8 =40
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Propagation of the second-order Hermite-Gaussian beam under different nonlinear conditions
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Fig.5 Propagation of the third-order Hermite-Gaussian beam under different conditions
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Propagation of 2-D second-order Hermite-Gaussian beam
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