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Design of optical system for space target laser ranging
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Abstract: To improve the orbit-determination accuracy of space targets and enhance spacecraft maneuver-
avoidance capability, a design method for a laser-ranging optical system for space targets is investigated.
A non-coaxial transceiver laser-ranging optical system comprising a primary optical system and a laser-
transmitting system is proposed. The primary optical system employs a 700 mm-aperture Cassegrain con-
figuration. Following initial image formation, collimation and beam splitting are performed to enable both
target-monitoring imaging and echo-signal reception. The target-monitoring imaging subsystem operates
over a wavelength range of 1 100-1 700 nm, with a focal length of 4 200 mm and a field of view of 0. 18°;
its image quality approaches the diffraction limit. In the echo-signal receiving subsystem, incident 1 064
nm radiation collected by the primary aperture is collimated into a 12 mm-diameter parallel beam and subse-
quently focused onto the 80 um active area of a single-photon detector through a lens group. This subsys-

tem has a focal length of 500 mm and a field of view of 0. 01°. The laser-transmitting subsystem achieves
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18X beam expansion and emission of a 1 064 nm laser beam through a two-stage lens group and a Coudé

optical path. The overall system has been validated through multiple experiments, demonstrating effective

and stable ranging of space targets.
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Tab.1 Design requirement of primary optical system
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