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Jitter measurement for large opto-electronic telescope using accelerometers

Yang Xiaoxia Meng Haoran Yin Yumei Wang Shuai Wu Qinglin
( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China)

Abstract: In order to overcome the limitation for the traditional jitter measurement methods a novel method using
accelerometers for jitter measurement was proposed. The principles for accelerometers were first introduced and the
placement of the accelerometers was discussed. The time domain and frequency domain data processing methods
were studied and the limitation for time domain methods was analyzed. The frequency domain integral method was
presented which can caculate the statistic characteristics of the jitter using acceleration measurement. In the end the
jitter measurement experiment was performed on a 1 m telescope. The experimental results show that the root mean
square ( RMS) of the jitter can be calculated for arbitrary frequency intervals between 0.5 Hz and 500 Hz. The jit—
ter RMS under static conditions is less than 0.21 arcsecond and less than 0. 35 arcsecond under close loop condi-
tions. The accelerometers can reflect the cogging torque friction torque and wind torque ground based vibration sim-
ultaneously. This method can supply data support for the optimal mechanical designs control bandwidth designs and
the ultimate performance evaluation of the system.
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Fig. 1 731A seismic accelerometer
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Fig. 2 Placements of the accelerometers Fig. 4 Placements of the 3D accelerometers
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Fig. 3 Placements of the accelerometers
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Fig. 5 Acceleration velocity position
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Table 1 Jitter RMS under static conditions

0.5 ~10 Hz 10 ~20 Hz 20 ~100 Hz 100 ~500 Hz

RMS 208.442  4.093 7.274 0.068

1
0.5 ~10 Hz
0 Hz
2
1 Hz
3.2

2

0.5 Hz

0.5 Hz

Tabel 2 Reationship between characteristic frequency

and the velocity under open loop conditions

vl(°/s) f/Hz
9.0 2.838
21.0 6.317
25.5 7.843
27.0 8.423

3 RMS
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Tabel 3 Jitter RMS under open loop conditions Tabel 4 Jitter RMS for different velocities
9°/s 21°/s 25.5°/s 27°/s 0.1°/s  0.5°/s 1°/s  5°/s  10°/s
0.5~10 Hz 66.370 55.898 71.116 66.513 0.5~10 Hz 115.36 155.63 247.13 343.31 239.90
10 ~20 Hz 0.269 0.347 0.627 0.488 10 ~20 Hz 14.876 7.343 8.082 9.150 9.234
20 ~100 Hz  0.052 0.069 0.079 0.084 20 ~100 Hz  2.293 1.779 1.454 1.949 2.692
100 ~500 Hz 0.004 0.006 0.009 0.011 100 ~500 Hz 0.101 0.105 0.107 0.103 0.103
3.3 4
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