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Experiments study of laser scattering from very rough surfaces

Han Xiange, Wu Zhensen, Zhang Xiangdong
( Department of Physics, Xidian University, X an, 71007 1)

Abstract: We present the experimental results on the laser baclescattering characteristics, such as
laser radar cross section, of very rough surface of steel and cated surface at A= 633nm and A= 904nm
with alaser scattering automatic measurement system. Based on scattering theory of rough surface, we
built up the double-ruler model of the rough surface, and utilize phase method and scalar approximate
method of Killhoff theory to theoreticalljweilculate the angle distribution of laser back-scattering intensity

for a specimen of rough surface, at A= 904nm. The ex perimental results are well agreement w ith theoret

ical calculation.
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Table Roughness parameters of tested samples

sample materil 5( Hm) s I(Mm)
A steel 23.29 0.358 2
B paint on steel 15. 05 0. 127 167
C paint on steel 27. 80 0.195 202
D paint on steel 36.74 0. 246 411
E steel 36.20 0. 440 116
2a~ 2e 904nm

0 0

Fig. 1 Laser scattering automated measurem ent
system block diagram  1- laser source 2- ex
pander 3- chopper 4,5- light spliter 6, 7—
detectors A and B 8- detecting arm 9, 10— rota
tors A and B 11- sample holder platform 12—
stepping motors A, Band C 13, 14— amplifiers A
and B 15— phase-locked amplifier 16— computer

17— printer
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Fig. 2 The comparison of theoretical calculation and measured results of LRCS at A= 904nm
A= 633nm LRCS, 3a~ 3e
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Fiz. 3 Measured results of ba¢k DRCS at A= 633nm [0 —first time A —second time
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Curve-fitting for measuured results of back LRCS based on Gaussian digribution at A=
04nm

a—A = 1.392, D= 58.73 b—A = 1.318, D= 54.06
=1.400, D= 23 e—A=1.355,D= 58.31
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