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Research on beam pointing in deep space optical communication
XU Ke-hua, MA Jing, TAN Li-ying

(National Key Laboratory of Tunable Laser Technology, Harbin Institute of
Technology, Harbin 150001, China)

Abstract: In order to achieve the accurate pointing of beam in deep space optical communication, ac-
cording to the movement rule of aircraft and celestial body, the pointing theory for deep space optical
communication was set up based on the ephemeris of aircraft and the earth, the variety of pointing an-
gle, angle velocity, and angle acceleration was educed. The relative mutation of two terminals that
was used to set the deep space optical link was analyzed, and the variety of ahead pointing angle and
Doppler frequency shift was educed. A computer simulation was performed. the result shows that the
pointing angle, angle velocity and angle acceleration are periodical, the accurate pointing is practicable
depend on the technology of China nowadays. The Doppler frequency shift of optical signaling is also
periodical, its swing is 0. 07 nm, which decides that the bandwidth of optical-filter should be high than
0.7 nm. The results also show that correlation detection will face serious challenge in deep space opti-
cal communication.
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Fig. 1 Pitching coordinate in aircraft
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