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Laser scattering of water fog particles with size
distribution and its dynamic test

XIE Wen-ke, LI Zhi-yuan
(School of Physics and Electronics, Central South University , Changsha 410083 , China)

Abstract: The 1064 nm laser backward scattering theoretical models of single particle and water fog particles with size
distribution are studied. According to scattering parameters and scattering phase function related to scattering cross
section and Stocks vectors, total scattering phase function of water fog particles with size distribution are calculated and
obtained through the weighted function of particles size distribution. For laser backward scattering angle between
150° ~ 180°, the sparse large water fog particles have single scattering feature , while water fog particles with the mixed
size distribution have large backward scattering effect. The water fog generating equipment and laser backward scatter-
ing testing system are designed, including electro-optical detector, attenuator sets, mirrors, polarizing films, etc. The
special designs are used to reduce environment’ s effects,such as independent incident and outgoing window ,rear re-
flector and the inner wall extinction. The laser backward scattering effect of water fog particles is measured by using
this device,and the gotten results are consistent with theoretical value. The results show that the laser backward scat-
tering of water particles is a complicated dynamic process,and it is related to the absorption and scattering of water fog
particles with different size distributions in propagation path.
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test ; application
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Fig. 1 Single scattering phase functions of smaller particles
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Fig. 3 Bulk scattering phase functions of distributed particles
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Fig. 4 Sketch of scattering effects’ test system structure

and working principle

M, AT — AR D7 M P A S O
S S S AR A DX 3d i RS D
o A U 7 AN A SR I T IS O A
ST H AU P BE T LA R R A T LA
FEHtE , U /N GRE S DR S5 56 B85 ] R X 4
TR

TEA T VR A 25 2 S [ B 52 A 1o B350 8¢
B AR O, R AR o H AT B IR
BT B 5 UM S 7RI K A
R 7 B T SL AR RTINS B o

WEEECHERL
g KEE, '
| O e
(e B "\.\ A
~ e E

U

wEn ¢
e g
/’,

S KBRS

BlS  oKG AL ORI e i s R K

Fig. 5 Sketch of vapor generation and the light path in system
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