W46 3 5 tl4
2022 4F 9 A

o AR
LASER TECHNOLOGY

Vol. 46,No. 5

EHS . 1001-3806(2022)05- 0708-05

K Sim i X Bt = i8] 4% % 4 1 =2 Ml B SE 36 A 3%

% BERET FERE N %
(ILF R AHI A (AR b TR B LT 100192)

WE . O TSRS m A WO A% i A v B 52 e, R MATLAB X5 H AT 1 05 B, e im S AR #E 17
SER B BN ST A BT AT T BNS A MR SIS IS E , OB RTGIR A A8 HEAT T AR S0 S, IR AN KOG
WRAEARTR RS T B C A IR RO AL AR A 0 0 15 43 A7 5 st DR U % 2 M 9 5 1 flv 99 2552 W R AT 1 S5 96 WL
SRR WEE S TR ISR WO BTGER 40 25 5 32 B 58 A2 5 SOG IR Y D0 R B B i 38 i el 3
5 2= R Blik 2. 79107 M CHUERS W S IR TE ¢, 22 fem 2135 9. 11x 107" LR AR IR 5032 2 T AN (19 %2 e, FL6 0%
FRA BEALAE AL, ELBEAE T s B 1 B g, AR AL AR SRR S D A 4 R 5 R A T SIS A A, OO R AUAE
fprR AR —E N SE M.

KW KAV KA ; JCIRINIR CBREER ; Lot

fE S ES: TNOI2 XERIRERRG: A doi: 10. 7510/jgjs. issn. 1001-3806. 2022. 05. 022

Experimental study on the influence of atmospheric turbulence on
laser spatial transmission characteristics
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Abstract: In order to study the influence of atmospheric turbulence on laser transmission characteristics with different
wavelengths, the theoretical calculation was carried out by using MATLAB, and a turbulence simulation box was designed for
experiment. The simulation results were compared with the experimental results for theoretical analysis and experimental
verification. The intensity distribution of laser wavefront was observed and recorded. The beam drift and intensity fluctuation of
different wavelength laser beams under the same atmospheric conditions were measured and analyzed. The effect of atmospheric
turbulence on the polarization state of linearly polarized light was experimentally observed. The experimental results show that the
intensity distribution of laser wavefront is easily affected with the enhancement of atmospheric turbulence. The intensity
fluctuation of laser beam decreases with the increase of wavelength, and its variance is up to 2. 79% 107, the beam drift is
independent of wavelength, and its variance is up to 9. 11x107"%. Secondly, linearly polarized light is affected by turbulence
effect, and its light intensity changes randomly, and its change degree is more intense with the increase of turbulence intensity.
The experimental results are consistent with the atmospheric turbulence theory, which has a certain reference value for laser
atmospheric transmission.
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Fig. 1 Experimental system diagram
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Fig.2 Experimental values of light intensity scintillation fluctuation vari-

ance under the same wind speed and different temperatures
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Fig.3 Theoretical value of light intensity scintillation fluctuation variance

under the same wind speed and different temperatures
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Fig.4 Flicker fluctuation variance of light intensity under different wind

speeds and the same temperature
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Fig.8 Power vs. each angle of polarizer at 30°C
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