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Attitude correction of secondary mirror in large telescope

using coma and imaging point position
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Abstract: A secondary mirror mount in a large telescope introduces different attitude errors at different ele-
vations, reducing the accuracy of the imaging device. In particular, large SiC telescopes suffer from this
problem. Without correction of the secondary mirror attitude, a large error of imaging point position was
introduced that result in an overload of the precision tracking system. By considering the optical design pa-
rameters of the telescope, a secondary mirror correction method based on the coma-free point (CFP) and
center of curvature was developed. Stewart platform is used to correct the attitude of secondary mirror
based on the telescope elevation. The alignment error before the precision tracking system is reduced from
12.85" to 1. 80", as a result of the attitude correction of the secondary mirror. The correction method is
simple and effective, allowing for coarse alignment of the precision tracking system and preserving the ac-
curacy of the imaging system.
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Fig.1 Schematic diagram of active optics system

AP, MBS B3 EHE A Z A AR m,
U LA AR R my = /10500 IR BEAEER
THTJEE , 4n 15T 2 B 7 o

2 TEWRERGLE2ZGHXSE
Fig.2 Parameters of coma free point of primary and sec-

ondary mirrors
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Fig. 3 Four DOF of secondary mirror’s attitude

3 &5 A

A S o Zemax HEAT OGS EEAE, I 38 i mat-
lab A7 B B8 IR BE R 46, L M F ikt 24
F14) BE 78 B IR B A AR TG B 25 0 EHE L LA IE
AR SCHRE B UK B A R I T R I A R

P Zemax {fj B IR 55 T 57 B0 B3 1 32 K
O i K i AR A T DT A T e AR
o IEASHEAT 2t ik =B AR EA
D RS ' B, TV R AE AT . KBRS IE

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

B, A SO F A b RIS AR o A
ToE 2% . MR BEAL T4 R LA I 2 s BAG s
T B AR E ol BCE R A I 22 . B4k Ze-
max ffj FL G R

K4 Zemax YRR 2D K

Fig.4 Two-dimensional diagram of Zemax optical model
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Tab.1 Result of CFP calibration in Zemax

Tiese /(%) P/ pm o 2% AR /mm
0.01 —0.081 49 —466.904 453 2
0.04 —0.32597 —466. 910 469 2
0.15 —1.22249 —466. 958 311 2
0. 30 —2.44557 —467.073 656 2
0.50 —4.080 49 —467.601 746 5
1.00 —8.187 39 —469.102 892 2
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Fig. 8 Star images with CFP y-axis rotation of secondary

mirror
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Fig.9 Fitting lines of imaging point position and rotation of x-axis and y-axis
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Fig. 11 Star images and scaled images with and without

correction of secondary mirror
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Fig. 13 Imaging point positions at different elevations

with correction of secondary mirror
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