%43 5% 11 b Gk A2 2014 % 11 A
Vol.43 No.11 Infrared and Laser Engineering Nov. 2014

BEE A S, AR, S, R, AR, LR A
(PEAFHAKF T EA TR, ZH AN 230026)

s ASFRARE A L ey st ik B oA R raAn ok Lkl Roh & 0Tk, 3 em Rk RUE . Bk
NGRS EERE LR A GRS, B AR TG AR LG TSR B E R EH, R
BE sH SR BR Y 09 5 BT E R RS TR M G945 Rk 1R A2 R e A LR ikt R K b B AL
B, R ARWE IR AT B A T Rl TR E T A, ARSI B4 T 355 nm
WHAMRHAFTEZATHRRARSEMNG AT EfZRL g tBdRoReaEd FnL,
A2 RGE K A +100 m/s #9356 B R H 43 ) 69 KRR £ % RAA A 0.061 m/s, 3144 0.054 m/s.,

moysk; REE; BROPES; AT
: TN958.98 D A : 1007-2276(2014)11-3547-08

Application of integrating sphere in Rayleigh wind lidar

Gao Yuanyuan, Shu Zhifeng, Sun Dongsong, Xia Haiyun, Zhang Feifei, Han Yuli, Shangguan Mingjia

(School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China)

Abstract: The intensity distribution of the illumination on the interferometer affects obviously on its
transmission curves and then influences on the inversion of wind velocity. However, the incident laser
into the integrating sphere is diffuse in the cavity wall and the output laser flare becomes uniform,
thereby making the transmittance curve more precise. Meanwhile the pulse width of the output laser is
increased in the time domain and this will improve the signal to noise ratio of the detection, thereby
making the transmittance curve more stable. For the same reason, the process of the frequency locking is
more precise. These two properties of integrating sphere, which are used for 355 nm Rayleigh wind lidar
system will greatly enhance the stability of detection and the signal to noise ratio. The transmission
curves will be scanned through the integrating sphere. The results show an accuracy of 0.061 m/s for the
maximum error and 0.054 m/s for the average wind velocity of less than 100 m/s.
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Fig.1 Structure of Rayleigh wind lidar
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Fig.3 Schematic of diffuse light within integrating sphere
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Fig.6 Power of laser from exit port in theory
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Fig.8 Comparison of light spots
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Fig.9 Transmission curves of three channels for etalon
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Fig.10 Transmission curves of signal channels and Rayleigh
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Fig.11 Transmission curves of backscattering signals
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Fig.12 Error of transmission curves of signal channels
_L(v,D-T,(v,T)
R(v,D=—— : (20)
TI\(v,D)+Tx(v,T)
, R(v,T)

, Av AR

Av= 1

1
=4RG. iy AROLD

AR, T)
R(v,T)
,dR/Rdv
dR(v,T) _ 2T\(v,DT,(v,T)
R(v,Ddv T\(v,T)-Ty(v,T)

[4Lo.D __dne.D
T.(v,T)dv Ty(v,T)dv

AR(V,D_ ZTI(anTZ(V5D .

R, T)  T(v,T)~Tu(v,T)

\/( AT\(v.T) )2+( AT(v.T) )2
Ti(v,T) | Ty(v,T)

_ 1 ,
AV‘[ dT,(v.T) _ dT,(v.T) }
T.(v,T)dv Tyv,T)dv

AT.b.T) | (AT, T)
\/( non | T |

AT(v.T) | (ATW.T) |
- GV&,T)'\/( noon | ey

13 o

13

Fig.13 Error of wind velocity
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