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Optimal Designing of Baffle of Star Sensor

Liao Zhibo
(Beijing Institute of Space Mechanics & Electricity, Beijing 100190, China)

Fu Ruimin Zong Xiaoying

Abstract Star sensor is imaging the space weak star point. The background noise from stray light will badly affect
the extracting accuracy of image. So baffle design is the key technology of the star sensor. In this paper, the
principle of baffle design is listed, the formula of the optimum length for two-stage baffle is deduced and an example
of baffle design of a star sensor is cited. It is indicated that the new design has shorter length and better performance
in stray light attenuation than the traditional barrel baffle.
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Fig.1 Edge scattering of vane of barrel baffle

AR A BT SRbRth S LT

T B % B (& 2) B B o ik 1 4 i 3 Ab
S 2% R S R DR . e Rt T R O BRI B bRt
P& B AR HEA Gl TT 00 ' 55 40 1 0L 37 A i ik
BRI AR o TT S ' B A A RE R 1 22 IR R
SRS 5 0 3R [ A S 2 ] B B i 22 YR D i
Ja AR T GE B 2 — ik T B AR5 50 B

REHAR/IN

P2 T 2R ' B D B A 3 %

Fig. 2 Edge scattering of vane of two-stage baffle
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Fig. 3 Optimum length design of two-stage baffle
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4 RURSR T oA
BRI R 2

TP AR S EL
# 1 BHUESHNERSH

Table 1 Specification of star sensor

ZEPRER, £ 1

Characteristic Value
Field of view (diagonal) /(%) 8§ X 8(+£6)
Entrance pupil diameter /mm 30
Sensitivity , M, +6
Sun rejection angle /(%) 35
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Table 2 Stray light attenuation capacity of different

sun incident angles

Sun
incident P, /10" P;/10° P,/10° P,/P,/10"
angle /()
35 1. 24 3.5 5.7 22
60 1. 24 1.5 81 1.6
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Fig.5 Two-stage baffle and vane design
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Table 3 Stray light attenuation capacity of different painting surfaces for sun incident angle 35°

Specular ref 4%

lambertian 4 %

Specular ref 4% Specular ref 4%

lambertian 1%

Specular ref 4%

lambertian 2% lambertian 0. 5%

P, 1.24X10"% 1.24X10" 1.24X 10" 1.24X10"%
P, 1.25X10° 3.8X107 1.42 X107 8.4X10°
P, 420 57 13 5.6
P, 5.5 0. 47 0.22 0.07

P, /P, >10" >10" >10" >10"
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Fig. 6 Stray light attenuation capacity of different
sun incident angles
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