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Abstract: As a passive optical cooperative target, the laser retro-reflector is an important part of the
laser ranging system. The laser retro—reflector for low earth orbit satellites, provides services in large
laser incident angle range, and need to ensure that the error introduced by array structure must be
controlled in a certain range. In order to ensure the high precision of laser ranging, most of laser retro—
reflectors array structure are hemispherical. In this paper, taking HY -2 satellite laser retro—reflector as
an example, the main technical parameters, such as the far —field diffraction distribution, relative
effective reflection area distribution, distance correction error distribution and comprehensive precision of
laser ranging were analyzed theoretically. The civil TROS1000 mobile satellite laser ranging system was
uesd to HY —2 satellite laser retro —feflector, completing laser ranging experiment. The measurement

results show that laser ranging accuracy is 1.1 cm, theoretical analysis accords with the experimental
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results. It marks that the laser retro—reflector of HY -2 satellite has excellent performance and has guiding

significance for the future design of laser satellite retro—reflector.
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Fig.2 Laser retro—reflectors of HY-2
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Tab.1 Technical parameters of corner

cube prism

Item Parameter
Vertex length/mm 26.2
Clear aperture of the front face/mm 33
Index of refraction(532 nm) 1.461

Flatness of cubes’surfaces <0.10 A

Dihedral angle offset/(") (+1.9,+1.9,+1.8)

Material Quartz
Coated or not Coated with Ag
Number of cube corner prism 9
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Fig.3 Far—field diffraction pattern of corner cube prism
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Fig.4 Definition of coordinate system for HY-2
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Fig.5 Distribution of HY-2 satellite’s relative

effective reflection area
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Tab.2 Optical axis orientation of the individual

corner cube prism

LRR#i Location Optical axis
0
9 Central n=0 )
'1
sin(¢) - cos(i—1)- %
1.8 Lateral "= Sin() - sin(i=1) - %

cos($)
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Fig.6 Distribution of HY—-2 range correction value
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Tab.3 Analysis of measuring error for

satellite laser ranging system

. Accidental ~ Systematic
Various error sources
error/mm  error/mm
Instrumental error -8.0
Laser pulse width(50 ps) -4.5
Time—interval measurement (TDC502 ) -3.2
Initial signal detection (PIN) -3
Echo signal detection (C—spad ) -5
Frequency standard error(HP58503A) -0.4
Reflector error(HY -2) -3.2
System time delay measurement error -2.2
Target distance calibration error -1
Target conventional standard error -2

Meteorological parameter collection
-3-10
and atmospheric correction model error

Composite error -9.4-13.4
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Fig.8 Laser ranging screenshot of HY-2 satellite
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