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Daytime background noise analysis and application
research in 1064 nm band
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Abstract : Satellite laser ranging( SLR) is the most accurate technique for single-point distance measurement of satel-
lites,and has become an indispensable means in the field of high-precision measurement. Most SLR stations in the
world use the working wavelength of 532 nm. In the daytime ranging, there are problems such as large background
noise and difficult echo recognition,which affects the daytime ranging data output of the station. Considering the low
background brightness of the 1064 nm band during the day,the paper theoretically calculated the background noise in-
tensity of the 1064 nm band and the 532 nm band respectively. The actual measurement of the background noise of the
two bands was performed during the sunny day,which is basically consistent with the theoretical analysis. On this ba-
sis, the 1064 nm satellite laser ranging experiment in the morning faint period was carried out,and the effective echo
data of multi-passes satellites were obtained ,which laid a good technical foundation for daytime satellite laser ranging
based on 1064 nm in the future.
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Fig. 1 Daytime sky spectrum relative brightness curve
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Tab. 1 532 nm & 1064 nm parameters Shanghai

Observatory satellite laser ranging system

532 nm 1064 nm HfE
0,/5r 7.85x107° | 7.85x107° 1.00
A./m? 0.25 0.25 1. 00
7, 0.20 0.20 1.00
7, 0.26 0.37 1.42
5A/nm 0.19 2.20 11.58
v/Hz 5.6 x10" 2.8 x10™ 2
N, - - 1/15
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) STk 2K
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Fig. 2 Receiving light path diagram
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Tab. 2 Daytime background noise test results

KA 532 nm M KIHJEf 1064 nm M7
/(°) /MHz /(°) /MHz
39. 4 8. 63 39. 4 22.66

43 8.38 42.1 17.83
40.5 9.5 38.5 20.38
e 8.84 HyfE 20. 44
59.7 5.8 59 10.7
58.5 5.19 62.5 11.8
59.2 5.48 58.8 11.2
¥I{E 5.49 i 11.23
80.9 4.03 79 8.06
78.7 4 78.9 9.11
81.3 3. 64 81.4 7.97
¥iE 3.89 ¥iE 8.38
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Fig. 3 Shanghai Observatory SLR system block diagram
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Tab. 3 Satellite laser ranging result in 1064 nm band

H B i)/ UTC LA =R i
2018.11.23 | 21:34:18 geoik2 11185 1.57
2018.11.23 21:38:9 TRX 13600 1. 69
2018.11.23 | 21:46:53 swarma 23043 1.93
2018.11.23 | 21:40:45 galileo202 280 1.27
2018. 11.23 22:4:50 lares 23928 1. 64
2018.11.23 22:22:6 hy2a 28556 1.87
2018.12. 18 10:1: 12 geoik2 55031 2.61
2018. 12. 18 10:3:51 glonassl16 | 1878 2.34
2018.12.18 | 10:10:26 galileo217 2320 1.53
2018.12.18 10:29:9 ajisai 13201 2.80
2018.12.18 | 10:31:30 hy2a 29658 2.10
2018.12.18 | 10:33:42 beaconc 24255 2. 60
2018.12.18 | 10:35:57 glonass131 | 4920 1.87
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