a0 5 Hr ot Vol. 40, No. 5
2013 48 5 H CHINESE JOURNAL OF LASERS May. 2013

ENEAEb 0 L WP N W e L0 S ER YR
28 & A fty ik 5 g

(R JREE Tl R~ T R UM O A X g R S . SRV MR /R B8 150001)

WE X THEIRT SIS BOUE BRI B MR i UL BRSO TR A i RO 5. W,
Xof T AV 5 it R Ui I R W) T Y 4 S I AR 8 TC R A M IF 9T T LA SR T O o A% i 1 (B AL ok AT HE AR
1 Zernike 2 T 2 J& I 35 R 2 A0 AL 5t BHG 19 5 Rk b . 57 T 35 F Zernike 22 300 2 B KA it 22 A0 A B B L TR, 52
BT 0 SRR (O™ R AN AR BLRL B B (30°,60°) I A% S ) B (A 0L L I A FH 7K1 % 3 B35 A CAOAD 2R
TG E AN 3 A 900 K5 EE T B4 R HAT T 0. S5 AR W BUE A1 3038 MR R 07 22 F s Ie
HIRZETE S AN ZHM B EE R R AN . R TENAHSEEEFEREP KK MREMFRE LA EE
KER GG Bl A FOGE AR KA AL BE s Zernike Z2 303 5 B3k A AR

hESES TN929.12 XERFRIRAS A doi: 10.3788/CJL201340.0505004

Simulation Research of Laser Beam Atmospheric Propagation
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Abstract Numerical simulation has advantages over theoretical and experimental research of controllable parameters
and realizing ensemble average. Therefore, numerical simulation can be used to study the influence of atmospheric
turbulence in big elevation link and other fields which can’ t be built in experimental system. Using Zernike
polynomial method and multi-layer phase screen theory, the atmospheric multi-layer phase screen model is
established. The numerical simulations of Gaussian beam propagating in horizontal link (0°) and big elevation link
(30°,60°) are achieved. Using the empirical formula for the variance of angle of arrival (AOA) fluctuations in
horizontal link, the results of three groups of 900 times numerical simulation in horizontal link are analyzed. The
results show that the error of variances of AOA fluctuations between simulation and experimental values is within
5% , and this model is effective. This work is important for studying the influence of atmospheric turbulence in free-
space optical communication system.
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Table 1 Variances of AOA fluctuations for experiment and simulation, and other characteristics
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