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Error analysis of the giant steering science mirror jitter testing
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Abstract: Thirty meter telescope tertiary mirror is one of the largest flat mirror in this word. It is also
called giant steering science mirror (GSSM). In order to better analyze and constrain the jitter of GSSM,
the measurement procedure shall be carefully processed. The analysis and understanding of jitter testing
was necessary, for the unique and tight requirements of jitter testing. The first section was about jitter
testing with high accuracy encoder. And the error was simulated by Monte Carlo method for the profile
and relative location between the tracker and the GSSM was discussed. The tilt axis location error for the
co—axis case was 1 wm versus the off-axis case 3 wm. When it came to the rotational axis, the
location error was 4.6 wm, and the next consideration was the accelerometers used in the jitter test. For

333B32, at 2 048 Hz sampling frequency, the error was 0.6 wm above 0.05 Hz. The jitter measurement
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provides useful insight for the jitter of the system, the error analysis consequently specifies the statistic

property of the jitter. This will also give guide to the system engineering.
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Fig.1 Jitter testing result for the large telescope
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Fig.5 Laser tracker tilt axis measurement and error
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Fig.7 Laser tracker rotation axis measurement and error
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Fig.9 Sketch for the accelerometer calibration and the error

% %

AESC AR 73 3%k T O R R AN B 3

HEAT jitter MY LHEAT TR 225007 . 15 HOGER
AT A 2 1) 7 2 22, el 0 i AR 22 1)
IER Q1 pom) /N T AN (3 wm) 5 7 67 Bl 26 1 2 £ 152
ZTE O IR R AU T WK A B 0 T BB R 4.6 um,
JF R H 6 2R T 2 5% 45 0 2 B 3 333B32 1E
0.05 Hz LIS, HAG N 0.6 um@2 048 Hz,,

SE .

[1]

[2]

[3]

Virginia Ford, Christopher Carter, Christophe Delrez, et al.
Jitter studies for the secondary and tertiary mirror systems on
the thirty meter telescope[C]//SPIE, 2014, 9151: 91512H.
Deng Yongting, Li Hongwen, Wang Jianli. Overview of AC
servo control system for the large telescope [J]. Chinese
Optics, 2015, 8(6): 895-908. (in Chinese)

Zhou Sen, Guo Yongcai, Gao Chao, et al. Rapid length

[4]

(5]

(o]

(71

(8]

[91

[10]

[11]

[12]

[13]

0217002-7

measuring system for mobile and large scale cylinder
workpieces based on 3D laser scanning [J]. Opfics and
Precision Engineering, 2014, 22(6): 1524-1530. (in Chinese)
Glaese R, Sheehan M. Vibration mitigation for wind-induced
jitter for the giant magellan telescope[C]//SPIE Astronomical
Telescopes and Instrumentation, 2012: 8440-8444.

Peng Shuping, Chen Tao, Liu Tingxia, et al. Reflection
process of fast-steering mirror of laser launching system[J].
Optics and Precision Engineering, 2015, 23(2): 378-386.
(in Chinese)

Hambly N C, Mann R G, Bond I, et al. VISTA data flow
system survey access and curation: the WFCAM science
archive[C]//SPIE, 2004, 5493: 423-431.

Cao Xiaotao, Sun Tianyu, Zhao Yunlong, et al. Current status
and development tendency of image stabilization system of
large aperture space telescope[J]. Chinese Optics, 2014,7(5):
739-748. (in Chinese)

Gunnels S. The giant magellan telescope (GMT): structure
design updatev[C]//SPIE, 2008(1): 7012.

C Michael Warner, Victor L Krabbendam, German
Schumacher, et al. Delgadillo, SOAR telescope: 4 meter
high performance mount performance results[C]//SPIE, 2004,
49: 5495.

Zhang Zili, Zhu Han, Zhou Weihu. Error calibration and
correction of mirror tilt in laser trackers [J]. Optics and
Precision Engineering, 2015, 23(5): 1205-1212. (in Chinese)
Robert D Sobek. Mitigating wind induced telescope jitter
[C1//SPIE, 2005, 5810: 1-10.

Wang Weibing, Wang Tingfeng, Guo Jin. Analysis for opto-
electrical acquisition tracking and pointing control technology
on satellite [J]. Chinese Optics, 2014, 7 (6): 879-888. (in
Chinese)

George Z Angeli, Scott Roberts, Konstantinos Vogiatzis.
Systems engineering for the preliminary design of the thirty

meter telescope[C]//SPIE, 2008, 7017: 701704.



