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High precision alignment and measurement of parallelism for
multi-beam laser transceivers

LIU Weijian, DU Guojun, ZHANG Xinyu, ZHANG Chao, WANG Chunhui, OU Zongyao
(Beijing Institute of Space Mechanics and Electricity, Beijing 100094, China)

Abstract: The parallelism of the optical axes between multi-beam laser transmitting and receiving system is a
critical parameter for ensuring the performance of laser radar systems. To address the extremely high-precision
registration challenge of achieving better than 10 urad parallelism for a 48-beam laser transceiver system, a
high-precision alignment and testing method for transmitting-receiver registration was proposed. A
measurement system for laser transmitting-receiving parallelism was constructed using a long-focal-length
collimator and a beam analyzer. By accurately measuring the parallelism errors of the 48 laser beams, the
spacing of the 48 receiving fibers of the receiving system was arranged and manufactured according to the
measurement results to achieve high-precision alignment of the parallelism. A 20 m focal length collimator
was applied to measuring a laser system with a divergence angle of 15 prad for the transmitter and a reception
field of view of 80 prad. The achieved precision for aligning and measuring the parallelism of the multi-beam
laser transceivers was 3.56 urad. After alignment, the maximum measured parallelism error for the 48 beams
was 8.81 prad, demonstrating strong feasibility for practical engineering applications.

Key words: multi-beam laser; parallelism of transceivers; collimator; alignment and measurement
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