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Sudy of Brillouin scattering in atmosphere
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Absgtract : A mathematic modd of frequency shift of atmogheric Brillouin scattering light is established and the
influences of the mathematic parameters,such as air temperature ,air pressure ,vapor pressure ,on the property of Brillouin
scattering have been anayzed. The result shows that the frequency shift of Brillouin scattering light is scarcdy influenced
by ar pressure and vapor pressure ,and greatly afected by air temperature. The result has ome referenced va ue for the

detection of conceded object in atmogphere.
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Table1 The change of atmospheric saturated vapor pressure over pure 4

water or ice with the change of the temperature

t/ -3 -20 -10 O 10 20 30 40
e/ mmHg 0.29 0.77 1.95 4.58 9.21 17.5 31.8 55.3 1.30
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Table2 The digribution of atmospheric Brillouin scattering property 3
varies with the height
h log p/ p e T t Av '
/km (10"°N-cm™® /mmHg /mmHg /K / | GHz
0 6.01 768 12.7 288 15 1.2819
1 5.95 669 8.01 282 9 1.2673 ! '
2 5.90 596 5.06 275 2 1.2507 ! 10,
3 5.85 531 3.19 269 -4 1.2365 22. 78MHz 50km !
4 5.79 463 2.01 262 - 11 1.2203 1.1GHz 1.3GHz ’
5 5.73 402 1.27 256 - 17 1.2063 ’ 12
6 5.67 351 0.801 249 - 24 1.1902
8 5.55 266 0.319 236 - 37 1.1604
10 5.42 197 0.127 223 - 50 1.1306 ’ ’
15 5.08 90.2 0.0127 217 - 56 1.1168
20 4.75 42.2 1.27x10°% 217 - 56 1.1168
30 4.08 9.02 1.27x10°° 230 - 43 1.1464
40 3.47 2.21 1.27x10°7 253 - 20 1.1988 (1] : 1998 ,23(2) :184  188.
[2] CumminsH Z,Gammon R W.J Chem Phys,1966 ,44(7) :2785
50 2.91 0.610 1.27x10°° 273 0 1.2444
2796.
60 2.36 0.172 1.27x10° ™ 246 - 27 1.1828 [3] Patterson D.J Phys Chem,1985,89:1344 1354,
[4] Sandercock J R,Wettling W.J A P,1979 50(11) :7784 7789.
2 , 50km , [5] Bennett B | ,Maradudin A A ,Svanon L R. Ann Phys,1972 ,71:
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