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Deformation of thin primary mirror fitted with its vibration mode

Chen Fulin'?, Zhang Jingxu', Wu Xiaoxia', Sun Jingwei'?, Cong Junfeng'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Wavefront reconstruction is one of the key technologies in active optics. The thin primary
mirror deformation was fitted with its free vibration mode shape to reconstruct the wavefront. Firstly, the
first ten vibration mode shapes of the thin primary mirror were given by finite element method, their
RMS values were normalized to 1 000 nm on its circular area, the characteristics of the radial functions of
vibration mode were compared with Zernike circular polynomials, then their orthogonality and entireness
were used to fit its deformation with least square method, also the fitting results were compared with
Zernike annular polynomials. Analysis results show that the free vibration mode shapes could be used to
describe the wavefront, and minimum remnant aberration could be achieved by using vibration mode to
fit primary deformation when using the same amount of sets.
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Tab.1 Decomposed coefficients of the deformation

Coefficient mode

Vibration mode

Zernike(107%)

Result

Residual

Z(0,0)
Z(1,1)
Z(2,2)
Z(2,0)
Z(3,3)
Z(3,1)
Z(4.,4)
Z(4,2)
Z(5,5)
Z(4,0)
Z(6,6)
Z(5,3)
RMS/ nm
PV/nm
RMS/ nm

V/ nm

-0.1598
-0.4255
0.202 5
-0.079 4
0.3010
-0.1708
0.4821
-0.015 4
0.104 4
0.223 7
0.116 0
-0.176 2
674.565
3840.40
150.018
1195.11

0.0517
-0.484 5
0.224 1
0.049 5
0.3552
0.150 3
0.488 0
—-0.005 1
0.1100
0.1472
0.074 7
0.1476
656.66
4334.43
215.271
1385.52
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