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Effects of cascade nonlinear medium spatial configuration
on optical field characteristics

DENG Ya-hong, LUO Bin, PAN Wei

(School of Information Science and Technology, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The expression of the optical field distribution in arbitrary location after Gaussian
beam passes through cascade nonlinear mediums is derived with Fourier transform method and
Fresnel diffraction principle. The variation relation of the optical field peak intensity, the peak
power location, beam width and modulation factor in the cascade nonlinear mediums is
investigated. The result shows that the optical field peak intensity increases gradually, the
peak-to-peak amplitude becomes shorter, the beam width becomes narrower, and the
modulation factor becomes bigger as the nonlinear effects enhance. The configuration of the
nonlinear mediums should be located equidistantly, and kept away from the peak location of the
optical beam by all means. The equidistance of the nonlinear mediums has to be optimized to
reduce the risk of the optical element damage.
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Fig. 1 Optic transmission system composed of double-step nonlinear medium
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medium emergent field when z,,=2,,=20 cm
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Fig. 3  Optical field intensity of medium located in

peak point when z,,=10 cm
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Fig. 4 Relation of (a) beam width and (b) modulation factor

when beam goes through cascade nonlinear medium
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