YeEB X - B W

5536 % B 5 M 2025 4F 5 A Journal of Optoelectronics * Laser Vol. 36 No.5 May 2025

DOI:10. 16136/j. joel. 2025. 05. 0638

R EE F—Raoepess i sz
LS IITS

EfX, K BT R, ERE, A, FAM

(1K HFET RS e TR, 5K K& 130022; 2. KEM T A o5 ABEEHERE R MBS TR T
L FMR K 130022)

T8 BT KRR I T I B B E AR R O R 2 R AU AR T R, S B W G B R R Y ),
P T — RS TR S TR O B A R AL A AR S T k. i O N O B
5 IR K 48 %X Cscintillation index, ST) 4341 5 ¥ (9 ) BE () &, Gl 5 W 00 O6 58 55 I8 0% 48 20 48 3T 40l
PSR R 45 0 G o 400 0 i S B R B OGSRIN MR SE I T OGRS AR S L IR TS R G RE .
It o 75 1 ke OGO (F S8 I HEAT I UIE 25 2R R T AR R AR G IR R WA R L S O B0 5 A
19.63 pW HIINZE 24,91 W, [N ERFEEUN 0. 140K 2 0. 088,38 15 1R % % (bit error rate. BER) A\ 1. 27 X
10 °FEMLE] 1. 07X 10 ", 85 BER 7E55 3 Wi 4 F T T 4 MBS, 07 R Be A &R T ROt
WAE R MPERE , R KRABOGE AR RGN 5 0T 255 SE Al .

KB B POCHE; im R MA AR INARTEEL (SD ; {53 (BER)

RESFES TNI20.1  XEFRIREG: A 3 E 4 S : 1005-0086(2025)05-0547-08

An efficient coupling method for spatial transmission of Gaussian
spot in atmospheric turbulence channel
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(1. School of Optoe-electronic Engineering., Changchun University of Science and Technology, Chang-
chun, Jilin 130022, China; 2. National and Local Joint Engineering Research Center of Space Optoelec-
tronics Technology, Changchun University of Science and Technology, Changchun, Jilin 130022, China)

Abstract: In the context of long-distance communication in atmospheric channels, the Gaussian light
beam is impacted by atmospheric turbulence, leading to the problem of low energy coupling at the
receiver. In order to solve this problem,a highly efficient coupling method for Gaussian spot spatial
transmission in turbulent atmospheric channels is proposed. This method takes into account the
distribution characteristics of Gaussian spot intensity and scintillation index (SI). By monitoring
statistical values of intensity and scintillation index as feedback, the emission end is controlled to
suppress turbulence-induced intensity scintillation, achieving efficient coupling of the light beam and
enhancing communication system performance, Validation is conducted through a 1 km laser
communication experiment. The results indicate that after adjusting the terminal based on scintillation
monitoring, the average optical power increases {from 19. 63 uW to 24. 91 pW. The scintillation index
decreases from 0. 140 to 0. 088,and the communication bit error rate (BER) drops from 1. 27 <10 °

to 1. 07X 107", Under weak turbulence conditions,the communication BER decreases by four orders
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of magnitude. This way effectively enhances the performance of atmospheric laser communication

systems, laying the foundation for the widespread adoption and application of atmospheric laser

communication systems.
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Fig. 1 Diagram of intensity distribution of Gaussian spot
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Fig. 2 Block diagram of experimental system
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Fig.3 Diagram of the experiment site:

(a) Diagram of receiving site; (b) Diagram of launch site
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Fig. 7 Distribution diagram of cross section intensity and scintillation index at axis of receiving end:

(a) Azimuth axis cross section distribution;
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Fig. 8 Statistical diagram of light intensity before and after adjustment of control transmitter:

(b),(d) After adjustment

(a),(c) Before adjustment;
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