% 46 %% 10 41 sk A2 2017 % 10 A
Vol.46 No.10 Infrared and Laser Engineering Oct. 2017

FHRFEBEMAORE LTRSS R
B hrs k% F

(A7 = A kAT B SRR, ALK 100094)

# E. 4 M Monte—Carlo 15 A7 %, 2k T HIB N MR Ao b R IZEHS 09 BR SR, 348 A Bk b 28 #5984 7
K(PPM)Fe 5 3 b — M E (APD)IR M 35 AR BK R E LA LB ARz a s s#aT
G, WAEREAN, ETHARFRERZTHEARKAGEm LA THEOLZAR, S THEL
RIGHVERG LAT Z MR, BE— DN REAFRBRACAEZRREAZANFETE TR AR
Keh b, SRMERBASAHALRIKB, FaA ., RRFPATROLRFEFRZIAGXZRTT &
Mo PTAF 0 25 T A B 52 90 2 o ok a8 13 2 % B AT 4% 5509 A% i

KR KABAR; KMREH, REMLEfFR%; BFEEE

hE K-S TN929.12 XHERARAERD . A DOI: 10.3788/IRLA201746.1022001

Achievable information rate of deep—space laser uplink
communication in presence of beam wander effects

Liao Huixi, Xu Baobi, Huang Xiaofeng, Han Yu
(Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: Based on Monte—Carlo simulation, the achievable information rate of the Q—ary pulse—position
modulation and avalanche photodiode (APD)—-based deep—space optical uplink channel was investigated for
the beam wander and intensity fluctuation model. The results indicate that unlike the downlink channel, when
the beam wander effect is taken into account, optimum divergence angle can be selected to achieve the
maximum achievable information rate for the uplink channel. Besides, with respect to achievable information
rate, the optimum divergence angle dependence on the transmitted beam number, the zenith angle, thermal
noise and transmitted beam width have been evaluated. This work can be helpful for the uplink laser
communication system design.
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