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Abstract: [Objective] Free Space Optical Communication (FSOC) demonstates high confidentiality and reliability. However,
atmospheric turbulence can cause beam drift, light intensity fluctuations, and phase jitter, which seriously degrades the communi-
cation performance. At present, the wavefront phase reconstruction technology of the light intensity distribution collected by an
imaging device can be used to realize the real-time correction of the wavefront. The purpose of this paper is to complete the wave-
front distortion measurement and compensation of the FSOC system. [ MethodsY In this paper, we adopt a combination of theory
and experiment, and conduct key technology research based on mode method. The wavefront aberration restoration algorithm rep -
resented by Zernike polynomial is derived, and the mathematical theoretical model for wavefront-sensorless measurement is estab -
lished. [ResultsYThe experimental results show that, under the condition of weak turbulence, the receiving power increases from
—16.40 to —9. 11 dBm after compensation. The bit error rate decreases from 0.012 25 to 107, and the signal-to-noise ratio in-
creases from 11.43 to 21. 38 dB. [ Conclusion] The result proves that the mode method can effectively reconstruct the wavefront
phase and improve the anti - turbulence ability of the system. It provides a high - precision wavefront correction scheme for the
FSOC system. This study provides theoretical basis and experimental verification for wavefront sensing Adaptive Optics (AO)
system, which is of great significance to improve the performance of space laser communication.
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Figure 1 Experimental optical setup diagram
2.2 F M LCoS E#limiR A K ATBF I iME LI 5 R
K 2Ca) K 2Cc) FIE 2Ce) 53 5 Ry A # 2 Je

18 % /rad

Y/mm

X/mm
(a) & #2 Bt By A8 A &

(a)The imposed turbulence phase

(b) &AM B 8 R E L e

(b) The focal spot image without

JeHiE PR P(r)=1 F1 1) B A R R 278 LCoS B
IR 2 AR AL BT B 2(b) (B 2(d) R 2(6)
Ay AR 3 R BN R B CCD Y63 Ho  1(r)
h e WG OEEER A

A P AT, Pk A ) AR ASE TR AR i S AR R 2
HAME J5 G EE BE 1t 5 N4 v, Ol s 0 J i K TR
AMEAE DL T B GSRIE(E , MOGBEN R F | AMEFTE
TRE 1 0 7 B 25 B ARG BE v 6 B M S
JETE H O HEAS 7 T B ARE BT, 150 W3 A8 =k X Ol B
(A B AT AP AR . 53 4h, P(r)=1 F1 1(7)
PR BT P AR A R i 2250, P(r)=I(r)
i ' BRF 0 {7 B 58, U B AE G TRl O IR R
P (r) W AE 10 Ay 8 35T 20 A, 260 R A A o 2802 WK
BROR AR

18 /& /rad

X/mm

(e)P(r)=1 B # R i 1% 2 A8 L
(¢)The recovered phase P(r)=1

compensation

400
3 000

300
2 000

Vimm
S
=
S

100 1 000

400

0

U/mm X/mm

(e)P(r)=1(r) W 4 X % 1R & A8 £ A
(e)The recovered phase P(r)=I(r)

(D) P(r)=1m M2 G 89 R & 3 A
(d) The focal spot image with P(r)=1

1% & /rad i JE
3000

2 000

1 000

0
0 100 200 300 400

U/mm
(O P(r)=1(r) B 42 J5 8 R E G DE
() The focal spot image with P(r)=I(r)

FEXFYHFARARNERT, I LCoSF B L AR UF VA EF T, B CCDF 1 A Ardh

B2 38K

ST e AR 15 B Fe 2t 5 k5 B

Figure 2 Phase maps and corresponding spot diagrams under three conditions
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Figure 3 Diagram of the coherent communication experimental system
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