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Fig.1 The minimum of the signal beam width, wy,. (&)
and focusing distance, L; (b) as the function of
R./D. The other parameters are woy = 5 thoz =
0.05,7=1.1, respectively
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Fig. 2 (a) The minimum of the wyy,-R,, curves in Fig. 1(a)

as the function of the initial separation Dj;

(b) (R,/D)§® (the R,,/D values where the wpin-

R, curves in Fig. 1 (a) are minimum) as the

function of D. The other parameters are u, =5,

uos =0. 05, respectively
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Fig. 3 For different wavelength ratio 7, wu, as the function
of R,/D while D keeps unchanged. The other

parameters are uor =5 ,up, =0. 05, D=3 respectively
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Fig.5 The minimum of focusing distances, L.n,, (a) and their corresponding R, /D values, (R,/D)$, (b) as the

function of D. The other parameters are uy; =5, us; =0. 05 respectively
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Influence of Beam Widths on the Induced Focusing of Optical Beams
in Self-Defocusing Nonlinear Media

Guo Qi Li Huagang
(Institute o f Quantum Electronics , South China Normal University , Guangzhou 510631)
(Received 29 July 2002; revised 28 October 2002)

Abstract: There are five parameters, i. e. the initial amplitudes of a pump beam and a signal
beam, the ratio of the initial beam width of the pump to that of the signal, the initial
separation between the two beams’ centers, and the wavelength ratio of the pump to the
signal, which influence the induced focusing of the signal optical beam due to the cross-phase
modulation of the pump beam in self-defocusing nonlinear media. The effect of the ratio of the
initial beam width on the focusing of the signal beam is discussed under other different
parameters. The numerical results show that there exists a pair of optimum values for the
ratio of the initial beam width and the initial separation, which can result in the strongest
focusing of the signal, and another pair of optimum values for the ratio and the separation,
under which the optimum focusing can be obtained for the given length of the medium
specimen. The detailed discussion about the effects of all five parameters on the induced
focusing of the optical beam in self-defocusing nonlinear media can be used to design
experiments leading to the best effect of the focusing.

Key words: nonlinear optics; induced focusing of optical beams; nonlinear refractive index;
cross-phase modulation effect; self-defocusing medium
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