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Abstract; On the basis of characteristics of high precision projection objectives, a kinematic mount ap-
paratus was proposed. In order to evaluate the performance of the kinematic mount apparatus, the ge-
ometrical deformation and the optical surface figure reproducibility of a lens caused by the kinematic
mount apparatus were investigated with Finite Element Method(FEM) and experiments. Firstly, the
working principle of kinematic mount apparatus was introduced and the analysis method for surface
deformation was also given. Then, surface deformations from the experiment and the finite element a-

nalysis were fitted with Zernike polynomials and obtained results by the two methods were compared
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for verifying the feasibility of the FEM. Furthermore, the optical surface deformation of the lens
caused by the kinematic mount apparatus under the gravity was also explored. Finally, the reproduc-
ibility of optical surface figure of lens during a repeating assembly of the kinematic mount apparatus
was also given with the experiment method. The experiment and FEM results indicate that RMS val-
ues caused by clamping force are 1. 004 nm and 0. 973 nm, respectively, and that induced both by
clamping force and gravity are 2. 538 nm. Moreover, the Power, Pre Trefoil and Sec Trefoil are the
main aberrations of surface deformation, and the optical surface figure reproducibility of lens is 0. 645
nm during the repeating assembly. These results mean that the kinematic mount apparatus can keep
the optical surface figure in a good reproducibility.

Key words: projection objective;kinematic mount apparatus; optical surface figure;clamping force; re-

producibility; finite element method; Zernike polynomials
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Fig. 1 Schematic diagram of kinematic mount apparatus
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Fig. 2 Flow diagram of lens surface deformation a-

nalysis under clamping force
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Fig. 3 Element of kinematic mount
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from experiment and analysis (nm)
PV RMS
Experiment 7.242 1. 004
Simulation 5. 007 0.974
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Fig. 6 Fringe Zernike polynomial fit surface figures from finite element analysis
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Tab. 2 Comparison of Zernike coefficients of main aberrations caused by clamping force

Experiment Analysis Difference of aberration coefficients
Aberration - - - -
Magnitude Residual RMS Magnitude Residual RMS from experiment and analysis
Input 1. 587 1. 537
Power —2.361 0.793 —2.239 0.815 5.17%
Pri Trefoil 2.173 0.194 2.251 0. 079 —3.59%
Sec Trefoil 0.371 0.162 0. 207 0.033 44.20%
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Tab.3 RMS values of lens surface and its main aberrations

Aberration Magnitude Residual RMS
Input 4. 155
Power 5.034 2.964

Pri Trefoil 8.292 0. 367

Sec Trefoil 0.676 0. 306
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