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Influence of circulator parameters of coherent wind lidar on distance measurement

PENG Tao, JIANG Yong, TAO Gang, JIN Guohua, LI Ce, ZHOU Dingfu
(Southwest Institute of Technology and Physics, Chengdu 610041, China)

Abstract: In order to improve the capability of wind lidar, based on mathematics modeling method and circulator principle,
the transmitted beam quality of circulator was analyzed. The influence of divergence angle on the peak intensity at target distance
was discussed. The definition of coupling efficiency of circulator was proposed. And the influence of misalignment between
transmitting and receiving axis on detection range was researched. Experimental platform was built to obtain spot parameters in the
far field. The simulation results were verified. The results show that, the relative peak intensity at the same distance decreases with
the increasing of divergence angle of transmitted beam. The detection range of lidar is mainly affected by misalignment, and

misalignment of mrad would make detection range decrease by 89.7 % . Therefore, the collimation ratio of optical antenna should be

increased reasonably and the structure precision for adjusting misalignment should be better than 0. 1mrad level.
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Fig. 1 Principle diagram of circulator 0'2
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Fig.2 Relationship between distance and relative peak intensity with differ-

ent divergence half-angles
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Fig.3 Transmitting spots with different distances
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Fig. 4 Schematic diagram of circulator misalignment
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Fig.5 Relationship distance and coupling efficiency with different mis-

alignments
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Fig. 6  Diagram of experiment system
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Table I ~ Spot diameter with different divergence half-angles and with the

fixed far position

D/um wovx/mm wov),/mm w,/mm w),/mm
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Fig.7 Measure diagram of axis misalignment
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Table 2 Coupling efficiency with different misalignments and with fixed far

position

h/mm 0,/ pm 0./ pm S!__t/mm2 n

0.01 (705.5,0)
0.02 (1011.7, 14.4)
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