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Rotating Chuck Test for Removing Chuck Error of Optical Surface

Wang Ping Tian Wei Wang Rudong Wang Lipeng Sui Yongxin Yang Huaijiang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China)

Abstract In order to realize high accuracy test for optical surface, a rotation chuck method is built and its principle,
model analysis and error analysis are researched. Based on the optical component mounting case, the property of
surface deformation is analyzed. The surface profile is fitted with Zernike polynomials. The principle model of
rotation chuck method is studied, and the equation of surface real profile is derived from the model. Then, the
principle model is analyzed with numerical simulation method. The results of surface profile and the real surface
profile are compared. Finally, the error sources of rotation chuck method are researched. Analysis results indicate
that the rotation chuck method can remove mounting error efficiently, the difference between the computed profile
and the real profile is the high-order symmetrical Zernike polynomials, which can satisfy the high accuracy
requirement of optical surface tests.
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Fig. 2 FEM result of flat mirror. (a) FEM model; (b) deformation graph
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Table 1 Zernike coefficients of surface profile
Term Coefficient Term Coefficient Term Coefficient Term Coefficient
1 0 11 3.7663X10°° 21 0 31 —2.27X10°°
2 0 12 0 22 0 32 0
3 0 13 0 23 0 33 0
4 4,139X10°° 14 0 24 0 34 0
5 0 15 0 25 —3.8Xx1077 35 0
6 0 16 —9.7X107° 26 0 36 2.3X107°
7 0 17 0 27 0 37 —3.68X10°*
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Fig. 4 Test process of the rotation chuck method. (a) Origin condition; (b) the first rotating condition;

(¢) the second rotating condition
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Fig. 5 Surface profile of the part. (a) Real profile; (b) mounted profile
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Fig. 8 Errors of rotation chuck method. (a) Real profile of optical component (5.5 nm); (b) test profile by the rotation
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Fig. 9 Composition of mounted deformation. (a) Mounted deformation (43 nm); (b) nonrotationally symmetrical profile
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Table 2 Composition of mounted profile

Nonrotationally Rotationally Rotationally symmetrical
Ttem Mounting profile
symmetrical profile symmetrical profile profile without defocus
P-V /nm 43 42 20 5
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Table 3 Error sensitivity of Zernike polynomial coefficients (a) ,
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Fig. 11 Profile variation caused by repeated chuck. (a) Initial condition; (b) the second condition (eccentric 5 mm) ;

(c) difference between (a) and (b)
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