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Abstract Geometrical deformation of lens surface caused by kinematic mount clamping force is analyzed with finite
element method and lens surface displacements are extracted and fitted with Zernike polynomials. Analytical results
show that Defocus. Pri Trefoil and Pri Hexafoil are the main aberrations under clamping force. During the process
of optical testing, repeating assembly of the kinematic mount apparatus may influence the testing accuracy, so
relations between assembly repeatability and surface deformation are also investigated. In order to evaluate the
repeatability for assembling, variations of peak valley (PV) and root mean square (RMS) values changed with clamping
force and clamping placement in circumferential and radial direction are also shown in this paper. The results indicate
that PV and RMS values do not obviously change as clamping force and clamping placement change, which means
that slight assembly errors of the kinematic mount apparatus are allowed.
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Fig.1 Schematic diagram of kinematic mount method
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Fig.2 Geometry and clamping positions of lens
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Table 1 Physical property of materials

Material Young's modulus/GPa Poisson'’s ratio Density /(g/cm®)
SiO, 73.08 0.17 2.19
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Fig.3 Finite element model
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Fig.4 Convex surface displacements Fig.5 Concave surface displacements
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Table 2 PV and RMS values of concave and convex surface

PV /(10 mm) RMS /(10° mm)
Convex surface 3.412 0.5264
Concave surface 3.727 0.5389
K3 REDTER TR
Table 3 Main aberrations caused by clamping force unit: 10°x1/ A
Convex surface Concave surface
Aberration Magnitude Residual RMS Residual PV Magnitude Residual RMS Residual PV

Input 2.727 17.676 2.792 19.313
Defocus -4.574 1.222 11.366 -4.320 1.285 12.897
Pri Trefoil 3.083 0.800 8.342 2.769 0.850 10.406
Pri Spherical -0.900 0.712 8.342 -0.375 0.833 10.406
Sec Trefoil 1.255 0.637 7.769 1.0828 0.774 9.839
Pri Hexafoil 2.526 0.316 4.689 2.424 0.441 6.928
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Fig.6 PV and RMS values of lens surface versus clamping force. (a) PV value versus clamping force; (b) RMS value versus

clamping force
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Fig.7 PV and RMS values of lens surface versus clamping position in radial direction. (a) PV value versus clamping

position in radial direction; (b) RMS value versus clamping position in radial direction
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