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Focusing of Optical Beams Induced by Cross-phase Modulation in
Three-dimensional Self-defocusing Nonlinear Media

LI Hua-gang, GUO Qi

(Institute of Quantum Electronics, South China Normal University , Guangzhou, Guangdong 510631, China)

Abstract The preliminary understanding is obtained about the focusing of optical beams induced by cross-phase
modulation in three-dimensional self-defocusing nonlinear media. When the input amplitude of pump beam exceeds
the critical amplitude, the probe beam begins to focus, and its spot size gradually becomes a crescent moon shape.
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Fig. 1 Evolution of a probe beam with the different input pump beam amplitude

(a) X-axis beam width; (b) Y-axis beam width; (¢) maximum of intensity; (d) beam spot sizc

Dotted lines arc the initial values of these corresponding beam parameters. The initial conditions: ¢z = 0. 05, Xo =1.5, andr=1.1,

and the lines A, B,C, D and E correspond toa; =0.6, 1.1, 2.62, 3.6 and 5, respectively
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The initial conditions: Xo = 1.5, a1 =5, r= 1.1

and ¢z = 0. 01 ~ 0. 10
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Fig. 3 Comparison of the probe beam profile along X-axis

(a) The profile at Z =0. 3; (b) The profile at Z =0.5

The vertical coordinate is the ratio of the probe beam intensity to the maximum of the initial intensity.

The initial conditions; Xg = 1.5, a1 = 5, »r= 1.1, and az =0. 01, 0.02, 0.03, 0.04, 0. 05, 0.06, 0.07, 0.08, 0.09 and 0. 10
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Fig. 4 Evolution of probe beams

(A, (B, (C)—(a), (b)s (¢) and (d) correspond to Z =0, 0. 1667, 0. 3333 and 0. 5, respectively. Contour maps of a probe bearmn are on the

(a)~(d) and the profile along Y = X,..x (dashed line) and the profile along X-axis (solid line) are on the (A),(B),(C)— (e)~(h), The

initial conditions; az = 0.05, Xo = 1.5, andr=1. 1. A: a1 =0.6; B; a1 =2.62; C; a1 =5
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