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Experiment of Laser Ranging to Space Debris Based on High
Power Solid-State Laser System at 200 Hz Repetition Rate
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Abstract Space debris becomes vital factors threatening the safety of working spacecrafts on orbit. The laser
ranging technology will play an important role in precise measuring orbits, accurate cataloging, surveillance and
forewarning to space debris. Based on the laser link equation, the analysis of laser echo signal detection from
different power lasers with different working frequencies is performed. The 50 W power diode pumped solid-state
laser system with 200 Hz repetition rate is applied to observe space debris. Combining with the low dark noise
detector, range gate generator with the nanosecond controlling precision and high efficient spectral filter, the
measurement to space debris with high success rate are realized. Among the measured targets, the minimum cross
section is about 0.5 m* and the farthest distance is more than 2100 km. The results show that the laser ranging
system has good performance while using the high power, high repetition rate laser and verify the feasibility of high
repetition rate, low pulse energy laser to observe space debris. The results are helpful for the development and
application of space debris laser ranging technology with high repetition rate in the future.
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Fig. 1 Returns per second versus repetition rate with different power lasers
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Table 1  Statistics of space objects measured by 200 Hz

repetition rate laser system (March 2~6)

NORAD Orbit Number of passes
o 1D height /km measured
1 10861 377 1
2 11267 616 1
3 11574 769 3
4 13553 636 1
5 16182 846 2
6 20323 786 2
7 20453 914 4
8 20788 898 1
9 21610 761 1
10 23343 647 2
11 23705 850 2
12 24968 779 2
13 25169 779 1
14 25170 779 1
15 25530 779 2
16 25531 779 1
17 27373 753 1
18 27376 753 2
19 28222 606 2
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