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Random ground vibration response of the optical
delay line system of a stellar interferometer
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Abstract:  The stability problem of an optical delay line system caused by random ground vibration was concerned.
The random ground vibration signal and G acceleration power spectral density ( PSD) were measured and the random
vibration response of the mount was analyzed with the PSD module of Workbench finite element software. The Zernike
polynomial coefficient the translation of rigid body the root mean square( RMS) value and peak-valley ( PV) value of
the parabolic reflector were calculated by fitting the nodes data. Introducing the Zernike polynomial coefficient into the
optical system the optical performance of the optical delay line system was analyzed. The rigid body translation of the
parabolic reflector was measured by ELCOWAT 3000 Electronic Autocollimators. The analysis results show that the largest
analytical errors with respect to the simulation and experiment are 7. 6% . The RMS value is 9.6 nm and PV value is
46.1 nm. The error of wavefront is 0. 043X. The actual vibration level of the installation base meets the stability
requirement of the optical delay line system. The research on the relationship between the optical performance and the
random vibration provides important reference to the optimal design and vibration isolation of other optical systems of stellar
interferometers.
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Fig. 1 The structure of optical delay line
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Fig. 2 Random vibration PSD of the mirror support plane
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Tab. 3 The translation of rigid body of the parabolic reflector
AX/m AY/m AZ/m 6y/m 0y/m 0,/m
8.07E -008 5.32E -008 1.42E -006 1.49E -006 -8. 18E -007 -2.26E - 008
5 Wavefront
Fig.5 Wavefront
5(a)
0
4 PV RMS 0. 0431 -
Fig.4 The RMS value and RMS value wavefront 0.043).
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Tab. 4 Zernike polynomial coefficient Y
lst 2nd 3rd 4th Sth 6th +0.01 mm
7.06E - 006 0 0 3.60E-008 4.76E-009  2.91E-008 %
Tth 8ih 9 10h 1th 12th s 38 02)8
-1.60E-009 -7.04E-011 -8.26E-010 6.49E-010 -1.33E-010 -5.65E-011 ’ - e °
13th 14th 15th 16th 17th 18th
-9.98E-011 -3.95E-011 -3.69E-011 4.71E-012 6.81E-012 -4.80E-012
19th 20th 2st 2nd 23rd 24th
-1.06E-010 3.27E-012 -1.65E-011 -1.12E-012 -1.61E-012 -3.04E-011 .
-2.59E-011 -2.01E-011 -1.45E-013 -2.06E -012 -6.66E -013  2.87E-012
bH ELCOWAT 3000
3lst 32nd 3rd 34th 35th 36th
1L1I9E-013 2.70E-012 -7.86E-012 -1.49E-012 -7.81E-013 1.98E-012
X :0.075
4 PV 46.1 nm RMS m Y
9.6 nm. RMS (A =632 nm) 0.05 pm-.
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