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Application of micromirror array in beam shaping
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In the application of laser, the technique of beam shaping was used to modulate the beam to
expected intensity distribution. The development of micro electronic and mechanic system provided a
solution. The beam shaping was realized by the using of micro mirror array. Based on the idea of
randomization, an algorithm was proposed for the application,and the performance under different unit
numbers and different noise levels was analyzed so as to present valuable reference in practical
application. At the end, a practical optical system model was built and beam trace was performed, and
the results under single-mode Gaussian beam and with-noise beam were given. The analysis on results
show that beam shaping is achieved effectively using micromirror array under different inputs. And
because of the independent addressing property of the micromirror array, the method has flexibility which
can satisfy a variety of application requirement.
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Fig.1 Single-mode gauss beam intensity distribution
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Fig.4 Multimode Gaussian beam intensity distribution
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Tab.1 Evaluation of shaping results on

Gaussian beam

Single-mode Multimode
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AT LA W SR AN A B A Y S BE TO R
W H8 bR AE AT 42 52 B0 BB 22 N iR T U R Y E B
P A v
2.1.2 HMEF) U H AR PR F 0k

JIF 3R J5 15 0 — A BEA AR B2 A Sy T OB A1)
G UR 43 E) R 2 A FORIE B LA R — AN RO,
6 I AL R P T FE L AT R T, % 5B T A Foxt
PRI R A Em , RB PR OCECH iy NN, 4 N4y 5
H 16,32 .64 128 256, 14 T Gi— 0 LR 5 5L PFA it

R S ECER B 512512, 453 tnE 6 & 7 ik,

0.71 —e- MSE
-0

o
=N

0.5r
0.4r
0.3r
0.2F
0.1F
0

Evaluation index

16 32 64 128 256
Unit number of mirror array

6 A IR o0 B H F i 58k R LR B A)

Fig.6 Algorithm performance vs different unit numbers of mirror
array (single-mode input)
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Tab.2 Comparison of evaluation of shaping results

Algorithm  Trace result
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Algorithm result

Ti sult
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