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Calculation of detecting spatial object based on Brillguin scattering

HUANG Zhong-hua', REN Gang', CAI Bang-wei', ZHANG Bin', L1 Dan?
(1. Department of Electronic Information ,Sichuan University ,Chengdu 610064 ,China; 2. 7306 Graduate School ,pace-
flight Science and Technology Group of China ,Chengdu 610100 ,China)

Abstract : The paper gives a theoretical method of applying Brilleuin scattering principle to detect spatial object. The
properties of Brillouin scattering of atmosphere ,metal coat of_spatiak@bject and concealed material are calculated ,analyzed
and compared. The result shows that the discrepancy of the frequency shifting of atmosphere ,metal coat of spatial object
and concealed material is at least more than 10 times thus)it is applicable to use Brillouin scattering to detect spatial
objects. The article not only calculates the frequency shifting ,but also studies the technique for detection ,and adopts a

October ,2004

technique of using narrow-band quantum optical filter system to distinguish the scattered light accurately.
Key words : Brillouin scattering frequency:shift ;spatial object detection ;coat material ;quantum filter
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Table 1  The refractive index ,sound velocity and Brillouin scattering
frequency shift of several kinds of metal

metal  A/um n ni u (ms Y Avl GHz
Fe 0.532 2.36 1.36 4800 49.15
Al 0.532 1.2 7.0 5820 155. 39
Al,03 0.532 1.77 1.76 4000 37.54
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Table 2 Brillouin scattering frequency shift of the (Zn; _,Co,),-W fer-

rite

VT ¢ p n, m  AwCHz
-25 6.50+i1.70 1.52 +i0.190 3.1503 0.606133 48.24
0 6.52+il.72 1.50 +i0. 180 3.13509 0.598644 48.00
25 6.60+i1.73 1.49 +0.175 3.14383 0.593655 48.11
S0 6.80+il.74 1.40 +i0.160 3.09292 0.569688 47.29
75 7.05+il.76 1.35 +i0.150 3.09221 0.555186 47.24

100 7.12+11.79 1,35 +10.145 3,1081 0,554825 47.48
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Fig 1 Spectrum comparison of Fe & atmosphere
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Fig. 2\ Spectrum comparison of Al & atmosphere
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Fig.3 Device for Brillouin scattering spectrum detection
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