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Nonlinear propagation properties of laser beams with amplitude
modulations and phase fluctuations

Zhang Bin, L Baida
(Institute of Laser Physics & Chemistry, Sichuan University, Chengdu, 610064)

Abstract: In this paper, starting from the generalized Huygens- Fresnel diffraction integral and B-in-
tegral definition, and based on the statist icat optics method, the nonlinear propagation properties of laser
beams with amplitude modulations and phase fluctuations have been studied in detail.
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Fig. 1 The nonlinear propagation of a laser beam with only phase fluctuations. T he calculation parameters are
Oﬁ/ L '2‘: 5, 03: 0,a/wy= 2, By= 47N, a—ntensity distribution /(x/w ;, N, ) ( arbitary units); b—con-

tour lines of itensity distribution
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Fig.2 The nonlinear propagation of laser beams with only amplitude m odulations. T he intensity is plotted as a function of

x/ wyand N, . The calculation parameters are 0?,: 0, 05: 0.1,a/wy=2,By= 4T, a—L 3‘: 20; b—L2a= 40
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Fig. 3 The nonlinear propagation of a laser beam with
both amplitude modulations and phase fluctua
tions. The intensity is plotted as a function of x/
w gand N . T he calculation parameters are 0%/ L ﬁ
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Fig. 4 T henonlinear propagation of a Gaussian beam. T he calculation parameters are 03/ L= 02= 0, a/ w o=
2, By= 4, a—intensity distribution /(x/ w (, N, ) (arbitary units) ; b—contour lines of intensity distr-

bution
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Fig.5 The intensity distribution of laser beams propagating in free space. The calculation parameters are a/ w o= 2, Bo=
0, a—intensity distribution /( x/w o, N ,) (a.u.) aof Gaussian beam, 0:‘,: 02= 0; b—intensity distribution I( x/
w0, Ny)(a u.) of alaser beam with only phase fluctuations, 012,/ er,= 5, 02= (0; c—contour lines of intensit y dis-
tribution of a laser beam with only phase fluctuations, 012,/L l%: 5,02= 0; d—intensity digribution I(x/w o, N,)

(a.u.) of a laser beam with only amplitude modukhtions, 012,: 0, Giz 0.1,L f: 20
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