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Testing of stray light irradiance at exit of lens hood for star sensor
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Abstract: Facing the urgent requirement of stray light suppression for the star sensor in orbit, stray
light irradiance at the exit of the lens hood of a star sensor was determined quantitatively. Based on
micro fiber optic spectrometer, two-dimensional high-precision displacement table and solar simulator,
a stray light test platform which scans point-by-point was established. With the effective integration
of radiation measurement software and motion control software, system integration test software was
developed. Therefore, real-time quantitative measurement on irradiance distribution of the stray light
at the exit of the lens hood was completed. Regarding of the measured values at the exit of the lens hood
under different incident angles of irradiance, the irradiance distribution of the stray light at the exit of the
lens hood was calculated according to the integration time set, dark background data and calibration data
of spectrograph applied in the measurement. The data processing result shows: the irradiance of the stray
light at the exit of the lens hood is about 10* W/cm? and it is distributed unevenly. Based on the error a-
nalysis theory, a measurement error model is built with a calculated error of 4. 87 % ., which shows the
reasonableness and feasibility of the measurement scheme. The measurement data can provide important

technical support for design, demonstration, testing, shaping and application of the star sensor.
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Fig.1 Measurement devices of stray light irradiance

distribution at exit of hood
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Fig.2 Photo of solar simulator
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Tab.1 Performance index of solar simulator
Feb LA IEC 6090-9 ED2 JIS ASTM
A A A%
i D L B AAA % 0.75%—1.25% 0.75%—1.25%0.75% —1.25%
iR A AAA % <2.0% +2.0% 2.0%
I ] R AAA % <<0. 5% i ) 5<C2. 0 % CR i) +1.0% +2.0%
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Fig. 3 Photo of precision electric control turntable

F2 BEREHANEASH
Tab. 2 Performance index of precision electric

control turntable

HASH H

B EHAA/mm 200
&gt 180 ¢ 1
GrPEE/ () 0. 002
FEENKEE/ O <<0. 004

FRHERE/((D s ) 25

Ak AL 42

3.2.2 MELBRA

D7 B8 22 48 R % AL ZH150-200H i 3
YA R B M ZK200-Mpe08 3z 3h 45 i 2% 2H
. H, A A MK 4 FoR, Kk Re s
PR 3 Fis .,



5 6 3

5
=1

S ¢ ORI O B T R0 Y e T 3K 1467

K4 “HHGMNBA

Fig. 4 Photo of 2D combination displacement platform
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Fig. 5 Photo of AvaSpec-2048 optical fiber spec-

trometer
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fiber spectrometer
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(a) Measurement software of optical fiber spectrometer
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(b) Motion control software of displacement platform
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Fig. 6  Software interfaces of data acquisition and

control system
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4 j’: E{j /;Jj_— % Tab.5 Measurement results of exit irradiance distribution of
hood at 30° incident zenith angle
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Ao B8 R, AR KT A /N T O E AR A (20.20) (19.6.20) =+ (=196, ~20) (~20,~2)
ﬁﬁvj‘,?’{ﬁj‘lﬁﬁﬂgtﬂ Dﬁﬂuﬁﬁu%%ﬁg%ﬁf,% 399. 70 256.75 254.79 254.83 258.13
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BN C oS|I R G 402,07  255.71 253.75 - 258.50 256.75
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B 7 GRS
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Fig. 7 Physical map of lens hood 792.40  254.29 253.54 .- 255.21 253.75
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Fig. 8 Experimental facilities for measuring irradi- 799.22  251.54  253.00 248.83  250.96
ance distribution at exit of hood 799.79  255.17 253.92 253.42 255.21
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(a) Irradiance distribution at exit of hood
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(b) X-Y projection of irradiance distribution at exit of hood
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(¢) X-Z projection of irradiance distribution at exit of hood
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(d) Y-Z projection of irradiance distribution at exit of hood
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Fig. 9 TIrradiance distribution at exit of hood at 30°

incident zenith angle
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