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Abstract In order to complete the calibration work of the star sensor, a high- precision collimating optical
system with large field of view is designed. According to the static star simulator’s working principle about
cohesion between exit pupil of star simulator and entrance pupil of star sensor, the design principle and
parameters of optical system is determined. The design results show that the field of view is @®39°, distortion is
less than 0.1%. A method of making star point board in accordance with aberrations of the optical system is put
forward, to avoid process of repeatedly engraving star point board. Finally, the design of the system is tested.
According to the testing results: simulated accuracy of the whole system reaches 15", the data can meet the
using requirement of high accuracy with large field static star simulator.
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Fig.1 Cohesion graph between exit pupil of star simulator and entrance pupil of star sensor
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Table 1 Technology parameter table of optical system

Parameter Target
Focal length /mm 100+1
Field of view /(°) =@37°
Entrance pupil diameter /mm = @18 mm
Entrance pupil distance / mm =70
Wavelength range /pm 0.5~0.8
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Fig.3 Optimized structure of optical system
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Fig.2 Initial structure of optical system
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Fig.4 Optimized optical system. (a) Distortion curves; (b) MTF curves; (c) spot diagram refer to chief ray; (d) spot

diagram refer to centroid; (e) lateral color; (f) diffraction encircled enery
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Table 2 Position deviation of energy center and the chief ray and the induced angle error

Normalized field Distance deviation /um Anglar error /(")
0 0.0 0
0.3 0.2152 0.44
0.5 0.0291 0.06
0.71 0.3541 0.73
0.85 0.3896 0.80
1 0.1492 0.31

54 A BN BT BT e 5 R B8 B R A W 8 7E 0.85 #1375 , W 72 {H 2 0.0085 mm , 52 ¢ H T 1 722 1fi]

Fi%ﬁ%&Wmm{gggx%mz”%H%%%m%%%Wbﬁi%%%%%m%%kﬁﬁﬁﬁm

LA 0.85 ML47 , HAB A 6,=0.80"; 4% B L 2 5 ¢ e A5 1m0 ) il BIR 9 45 A5 5 15 B AR T 11 330 v ok ik 22
8,=0.42", 7 xf & 1R 22 N R HEAT 6 L, 19 B AR 505 1) A P BRI RS B Ol
=2 x [8+8+8 =2 x17.53° +0.8° + 0.42° = 24.82", (D

4 B E e SRR E R
11 BERBEMENE

S BL 25 AT E A L 0 A9 15202 G ik, 08 T 25 2 A0 28, 2 0 A9 o B B TR 4 R L
A0 K 3 R O 0 A D 5 R

@,y,)

O(x,y,) B(x,y,)

(<15 1] A R ] s A
Fig.56 Diagram of angle error between stars for testing
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Fig.6 Coefficient fitting curve of star position Fig.7 Schematic diagram of star chart
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Fig.8 Test results of star’s positional accuracy
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