%49 £ 5% 1 A =B i i 4 2020 4 1 A
Vol.49 No.1 Infrared and Laser Engineering Jan.2020

BEERIEXFHSHFERR
Eak 0 ARE L EWA KA LG &

(1. PEHFRAFRAILTEEET(ARRAXLSE),LT® 100101 ;
2. PEMFR KRS, LT 100049)

 OE. T ERARERATEFARARARN T EZRTTHARFN, BIET L EE LA bEHF
PR, 5 TR A bR rn B Ao, FRE 42695 L B LiE T 43 LA LR
M. RS FRAESE, AARARA TN L RME TR HK T Z oy EiH L
A5z 4 %%ﬁ%Aﬁi%ﬁm%%&%%ﬁ%%&%% UAFAE T R KAZ B0 AL B2 R B 3t
FAEA AR T E kA R E T AR M ke B A R R T R RAA A, T
ATRAFMARBEMNEZEHO ISR BT EAFHiE TRBHIKRETHRMNEE AR

ERW: LFRAFE;, FTRAEAAZLE; 4B, LA

FESES: 0432.2 XHEEERS: A DOI: 10.3783/IRLA202049.0105003

Research on optical scattering of radar calibration satellite
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Abstract: We conducted ground-based optical observations on a group of satellites used for radar
calibration, whose main parts were aluminum balls. Our observations verified their luminosity changes and
spectral characteristics were simple, and it was easy to carry out analyses on the factors which affected
luminosity and spectral characteristics. The simulation measurement in the laboratory for the aluminum
ball also shows its characteristics of good isotropicity, stable reflective and spectral characteristics. Based
on the measurement results, we constructed the luminosity calculation model for the aluminum-ball
satellite. Comparing with the measured results, we found that the characteristics of the material and shape
characteristics of the aluminum ball can simplify the satellite photometric calculation model to the greatest
extent. Moreover, the methods of the measurement and the luminosity calculation model construction were
also proved to be correct, enabling the real-time satellite luminosity calculation, which can be applied to
the dynamic flux calibration and the calibration of the detection capability under fast and variable-speed
motion of space-based and ground-based optical detection equipment.
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Fig.1 US radar calibration star Calsphere (a) and LCS (b)
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Tab.1 Specifications of the 1 m optical telescope

Parameters
Index
Channel g Channel r Channel i
Diameter 1 m naismith focus
Focus type Naismith focus
Focal length after
5 75
reducer m (f75)
CCD FOV/(") 19.0x19.0 18.4%x17.9 9.2x9.2
D i ili \%
etection ability/mV, 16.1 16.3 14.6
1 s exposure)
CCD chip size/pixel 2 048x2048 1340x1300 1024x1 024
Pixel size/pum 13.5x13.5 2020 13x13
Filter SDSS g’ r' i’

S 56 42 IO B LI F) A v R R L 0 BAROR 4
S0 A Ak PR ) P A A O R E A S, R BB T T
BT RAZINI R MECE o 38 3 — 5 i 1] 9 0L 0
A A TR S R B I T 1 AR AR O, BRI DR ol AR 2R (L
K2 A 3).
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Fig.2 LCS-1 light curve (a) and distance, phase angle change
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Tab.2 Specifications of the 50 cm optical telescope

Index Parameters
Diameter/cm 50
Focus type Cassegrain
Focal length 4 m(f/8)
CCD FOV/(") 23.0x22.3
CCD chip size/pixel 1 340x1 300
Pixel size/pm 2020
Band range/nm 400-800
Number of bands 70
Detection ability/my 9.0

400-800 nm , 7>98% ; 300—400 nm

Coating efficiency and 780-960 nm . T<1%

Diffraction efficiency =30%
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Fig.3 LCS—4 light curve (a) and distance, phase angle change

with time (b)
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Fig.4 Spectra of LCS—1 observed by the 50 cm telescope
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Fig.6 Aluminum balls used in the measurements(6.35 mm and 8 mm)
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Fig.7 REFLET-180S scatterometry system
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