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Abstract :
atmospheric data, an atmospheric detection model based on detecting Brillouin scattering signal is established. In this

Based on Brillouin scattering frequency-shift model of laser transmitting through medium and relative

model, Brillouin frequency shift is only correlative to the atmospheric altitude. The continuous distribution state of
Brillouin frequency shift of low atmosphere is described in detail. The result shows that atmospheric Brillouin
frequency shift is distributed from 1.0~ 1.3 GHz at the altitude from 0~ 86 km. This model, presents the data

agreeing well with practical data and has good continuity and generality.
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Fig.1 Atmospheric temperature versus height
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Fig. 2 Atmospheric pressure versus height
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3 Velocity of sound versus height
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Fig. 4 Refractive index curve versus height
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Fig. 5 Brillouin frequency shift versus height

FEHEZEC G REARPIEITA L 0~60 km
Z I 15 MAF R EN RGNS R, AT
Hh Y O LA S5 EOF B AR S R S 5 5008 647 %
B, QiR 1 FiR

3= 1 A BT RS 1 SC I BUHE 5 225 0dE F
TREKE. MK 2 Fin. BR1IPAFENFBEY
SEBE S EMEX ., E 6 fimn.

1.40 -
1.35
1.30
1.25
1.20 -
115 -
1.10
1.05 -

100 LA A I LA A A AL N AL L
-10 0 10 20 30 40 50 60 70 80 90
H /km

B 6 fEM%SSHEIEN T

Fig. 6 Comparison between simulated data and

100

« Reference data
- Simulated data

AvB /GHz

reference data



6 I k% ETAENENEE SRR RN 965

K1 HEBESSHZHE LR

Table 1 Comparison between simulated data and reference data

H /lem P /Pa T /K Avg/GHz
Reference data Simulated data Reference data Simulated data Reference data Simulated data
0 101325 101325 288 288 1.2819 1. 2796
1 89178 89865 282 282 1.2673 1.2651
2 76781 79492 275 275 1. 2507 1. 2504
3 70782 70112 269 269 1. 2365 1. 2355
4 61718 61652 262 262 1.2203 1.2205
5 53587 54041 256 257 1.2063 1. 2052
6 46788 47211 249 249 1.1902 1.1898
8 35458 35646 236 236 1.1604 1.1584
10 26260 26496 223 223 1.1306 1.1262
15 12024 12110 217 217 1.1168 1.1093
20 5625. 3 5528.4 217 217 1.1168 1.1093
30 1202. 4 1196.9 230 227 1.1464 1.1342
40 294. 59 287.11 253 250 1.1988 1.1925
50 81. 313 79.769 273 271 1.2444 1.2399
60 22.928 21.956 246 247 1.1828 1. 1845
x2 2HFERESHEREZEIRE L 4 gtlg T

Table 2 Error between simulated data and reference data

A'UB/GHZ
H /km Reference Simulated Absolute

Error

Relative

data data error /GHz error /%
0 1.2819 1.2796 +0.0023 0.18
1 1.2673 1.2651 +0.0022 0.17
2 1. 2507 1.2504 +0. 0004 0.024
3 1.2365 1.2355 +0.0010 0. 081
4 1.2203 1.2205 —0.0002 0.016
5 1. 2063 1. 2052 +0.0011 0. 091
6 1.1902 1.1898 +0.0004 0.034
8 1.1604 1.1584 +0.0020 0.17
10 1.1306 1.1262 +0.0044 0. 39
15 1.1168 1.1093 +0.0075 0. 67
20 1.1168 1.1093 +0.0075 0.67
30 1. 1464 1.1342 +0.0122 1. 06
40 1.1988 1.1925 +0.0063 0.53
50 1.2444 1. 2399 +0.0045 0. 36
60 1. 1828 1.1845 —0.0017 0.14
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