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Improvement research on SLR data deviation by using polarization
technology for energy regulation

Deng Huarong, Wu Zhibo, Li Pu, Tang Kai, Zhang Haifeng
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Improving SLR observation data deviation has an important role in promoting application of
millimeter precision satellite laser ranging technology in global geodetic observation system. The error of
system time —delay calibration is the main reason of producing SLR observation data deviation. In the
affecting factors, the system difference between target measurement and satellite laser ranging and time
walk effects of detector for echo intensity in single photon detection are the mainly ones. On the platform
of SLR system in Shanghai Astronomical Observatory, the differences of system delay and laser echo
intensity in two measurement modes were analyzed and corrected. Laser polarization property was made
use of, polarization technology of half wave plate —polarizer combination for energy regulation was
applied, and optical path "zero difference” switch and echo intensity of real —time control in two
measurement modes were implemented. The technology effectively reduces the light path difference and time
walk effects of detector, and data improvement was about 10-20 mm which has met SLR international
quality standard. The technology can also be used for backscatter avoidance in high repetition rate laser
ranging, improve the echo numbers and have the good value for popularization and application.
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TR B (Satellite Laser Ranging , SLR)
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Half-wave plate Polaroid
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Target
calibration
Half-wave plate Polaroid

P 1 () T 5 (b) b LA HE 7R 5
Fig.1 Diagram of (a) satellite measurement

and (b) target calibration
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Fig.2 Picture of energy regulation based on

polarization technology
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Tab.1 Measurement data of optical delay of

neutral absorption sheet

Without neutral absorption sheet With neutral absorption sheet

Echo rate Calibration/ps ~ Echorate  Calibration/ps
13.58% 160 653 12.51% 160 672
13.05% 160 657 12.17% 160 673
13.89% 160 652 13.06% 160 673
13.59% 160 653 13.39% 160 672
13.41% 160 654 13.98% 160 674
13.29% 160 654 14.61% 160 673
12.42% 160 652 14.83% 160 674
12.36% 160 652 14.07% 160 672
12.89% 160 656 14.28% 160 671
12.57% 160 655 14.71% 160 673
13.58% 160 653 12.51% 160 672

Mean 13.11% 160 654 13.76% 160 673
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Calibration with the echo rate
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Fig.3 Relation between target measurement and the echo rate
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Fig.4 SLR data statistics of SHAO
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