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Fig. 1 Random wavefront I (s=0.1 m,c=0.002)
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Fig. 2 Random wavefront II (s=0. 1m,c=0. 008)
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(b) Fourier spectra
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Fig. 3 Surface type and fourier spectra of phase plate 1
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Fig.4 Surface type and fourier spectra of phase plate 11
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Fig.5 Far field distribution of the random surface 1

and II that propagate trough the phase plate 1
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Fig. 6 Far field distribution of the random surface 1

and II that propagates trough the phase plate II
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Phase Plates for Beam Smoothing Based on the Random Input
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Abstract; The model that the laser beam with random phase aberration propagates through the beam
smoothing phase plate has established. Using the random theory, the characteristics of the transmission
light from the phase plate were studied. And the statistic mean value and the variance of the far field
distribution were calculated. The analysis results show that the relationship of the phase plate’s Fourier
spectral | T(f) |? and the far field distribution variance is in direct ratio. That means with the increase of
the width of | T(f)|? the far field distribution of the beam become smoother. The stimulated annealing
method was employed to design two different phase plates for beam smoothing. And the numerical results
approve the theoretic conclusion.
Key words: Diffraction optics; Beam smoothing;Phase plate; Random theory
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