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Fourier analysis of light beam uniformity based

on the microlens array
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Abstract : In order to improve the uniformity of high-power solid-state laser pump light beam, the basic theory of beam

smoothing with imaging microlens array and diffracting microlens array is analyzed. Based on the Fresnel diffraction

theory and Fourier transform formula, intensity distribution stochastic solution of microlens array on focal plane has

been derived and the homogeneous effects of two kinds of microlens arrays are compared. Meanwhile , the influences of

relative aperture of one lenslet and the distance between two microlens arrays on the intensity distribution are re-

searched. The results show that imaging microlens array is of better homogeneous effect and the relative aperture of one

lenslet is a key factor to affect the uniformity of light beam.
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Fig. 1 schematic diagram of microlens array
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Fig.2 schematic diagram of microlens array
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Fig.3 relative irradiance curve in focal plane
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Fig.4 microlens pitch affects on the system properties
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Fig.5 microlens focus affects on the system properties
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(a)light intensity distribution of focal plane with different d

80

%
-
=

ununiformity/
= DN W g1 O
OO 0O O QO 0

ST IR

0 2 4 6 8 10 12 14
d/mm

(b) AN B 5 s e W 47 I i A2 A th 2%
(b) curve of ununiformity and the distance of tandem microlens array
6 BB ] R X R GEERE 15

Fig. 6 distance between microlens arrays affects on the

system properties
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