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Beam Coaxial Alignment Detection in Atmospheric Laser Communication

Ke Xizheng Lei Sichen Yang Peisong
School o f Automation and Information Engineering, Xi'an University of Technology, Xi'an, Shaanzi 710048, China

Abstract A method of beam alignment detection is proposed for the acquisition, pointing and tracking system in
atmospheric laser communication based on extension of beam propagating in atmospheric turbulence, back projection
imaging principle and Cassegrain telescoping system. The method is analyzed theoretically and verified
experimentally. Based on the shape and centroid of the beam spot, the transverse deviation and the axial deflection
of the beams are calculated comprehensively. As a result, the problems with the general method are solved, one of
which is that the beam spot fluctuation is caused by transverse displacement or axial displacement, and another is
that the transverse displacement can not be calculated by the general method. The experimental results show that
the method can detect effectively the beam alignment state, and realize finally resolution ratio with 2.2 prad in axial
deflection and 0.25 mm in transverse deviation.
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Table 1 System detection accuracy test

Rotation Beam error angle a detection Beam displacement p detection .
- Distance /m
angle Measured Standard Measured Nonlinear Standard
o _ o (L~1286.8 m)

Aa /prad value /prad deviation value /mm correction /mm deviation

20 19.4615 1.9794 16.9085 26.2082 2.9621 1346.7

30 28.3309 2.6587 23.5990 37.5780 4.0443 1291.1

40 42.3564 3.0326 35.5548 55.1099 4.8367 1301.1

50 51.7484 3.1523 42.6321 66.0797 5.0553 1278.4
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