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Abstract The millimeter accuracy of a satellite laser ranging (SLR) system is often hindered by the satellite
signature effects. Based on the actual distribution of the satellite retroreflectors, the retroreflector uneven
distribution (RUD) model is proposed in this study. The relationships between laser incident angles and the
number, distribution, and reflection intensity of the retroreflectors that have participated in the SLR reflection are
calibrated and discussed, while the effects of satellite signature on the echo signal residual and center-of-mass
correction (CoM) are analyzed in detail. Results indicate that compared with the common CoM model, the
participant retroreflectors are dispersedly and asymmetrically distributed, and their number is a function of laser
incident angles. The reflection intensity for each reflector at the same satellite latitude is different and the
retroreflected pulse is observed to be broader than the transmitted pulse with significant tailing effect. The above
results agree with the experimental results. In addition, the CoM value obtained using RUD model dynamically
varies with the laser incident angle. For Lageos-1, the average CoM of Changchun Station is 248.1 mm, which is
consistent with the reference range accepted by the international laser ranging system.
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Table 1 Retroreflectors distribution in Lageos-1

Ring number Number of  Latitude / Angle between
cubes ) cubes /(%)
1 32 4.865 11.250
2 32 13.252 11.250
3 31 22.982 11.613
4 31 31.231 11.613
5 27 40.961 13.333
6 23 50.691 15.652
7 18 60.421 30.000
8 12 70.151 30.000
9 6 79.881 60.000
10 1 90.000 360.000
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Parameter Value o RS AR S I ST A A L A R R A TS A
Quantum efficiency of SPAD 7, 0.2 TER] B, fA B S 4 0 306 IR S s B2 R 5 TR 6%
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Fig. 2 Reflection intensity distribution of retroreflectors in Lageos-1 with the incident angle from the north pole of satellite.

(a) CoM model; (b) RUD model; (c¢) experiment results™'*
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