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Study on farfield spots of random phased laser

Xiao Jun, Li Baida, Zhang Bing
(Institute of Laser Physics and Chemistry, Sichuan University, Chengdu, 610064)

Abstract: The farfield spot characteristics of laser converted by random phase plate are analyzed
theoreticaly, including the shape, size, rot ational symmetry and diffractive efficiency of the spots, as well
as the distribution of subsidiary spot. By comparing the influence of phase element shape ( triangular,
square and hexagonal) on the characteristics, we found that the random phase plate with hexagonal array
structure is more suitable for the beam smoothing in laser fusion.
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Fig.3 a—the mask pattern of RPP consisting of regular triangle phase elements b—the coordinale
used in calculation c¢—the far-field diffraction pattern for a regular triangle aperture
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Fig. 4 a—the mask pattem of RPP consisting of square phase elements b—the coordinate used in calcula- ’
tion c—the farfield diffraction pattern for a square aperture
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Fig.5 a—the mask pattern of RPP consisting of regular hexagonal phase elements b—the coordinate used in calcw
lation c—the far-field diffraction pattern for a regular hexagonal aperture
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Table 1 The farfield spot characters and the RPP parameters
) rotational size of diffractive side length area of number of
shape of . )
symmetry of spot efficiency of element el ement elements
element . o
spot (N/R) (%) (N/w) (¥/w)? (Dw/X)*
triangle 6-fold 2.3094 82.29 4 6. 9282 0.1134
square 4-fold 1. 4142 81.28 2 4 0. 1963
hexagon 6-fold 1.3333 83.33 1.3333 1. 1547 0. 6802
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Fig. 6 Line scan through speckle pattern generated by RPP, for a, b, and ¢, the incident field are as follows:

a=U;,= 1, 9,= %ppm b—U,= expl= (20,,/D)%], ®,= %oy ¢ —U,,= exp[- (20,,/D)%] +
0. 1cos(300,,/D ), ®,,= Propim+ 0. 2sin(60P,,/D)
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Fig.7 The rehtive intensity profie of farfield spots for different phase element construction RPP
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Nonlinear propagation properties of laser beams with amplitude
modulations and phase fluctuations

Zhang Bin, L1 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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