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Thermal Deformation Analysis of Optical Surfaces Caused by
Environmental Temperature during Interferometric Testing
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Abstract For interferometric testing of optics with surface qualities of approximately 1 nm, thermally caused
deformation of mirror surface cannot be ignored. The various temperature conditions of interferometer environment
are analyzed and temperature distribution of the mirror under test is simulated using FDeas software. The
temperature distribution was then used as thermal load of linear static analysis toperform mirror thermal deformation
anaysis. The peakvalley value and root- mean-square value surface figure error of a 300 mm convex lens caused by
ambient temperature fluctuation is achieved The environmental temperature fluctuation should be less than

0.1 , temperature difference be less than 0. 05 in mirror axis direction and 0. 1 in mirror diameter
diredion to perform optical test of 1 nm surface figure error, which is instructive to high quality optical testing.
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Fig.1 Schematic diagram of vertical interferometer and environment temperature field. (a) vertical interferometer,

('b) axial temperature gradient, (¢) radial temperature gradient, (d) diametral temperature gradient
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Fig.2 Finite element method model of the
mirror and its support
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Table 1 Mirror surface figure under different levels of t em perature

Mirror Without Temperature Temperature Temperature Temperature
surface figure temperature load rise 1 rise 0.1 rise 0.05 rise 0.01

PV /nm 1.5242 3 2.5786 0. 2579 0. 1289 2.5782 107°

RMS/nm 4.2592 100 ¢ 0.3011 3.0114 10-2 1.5057 10°? 3.0155 1073

01120073



4.2 ; . ,

, R 1% RMS | 2
2
Table 2 M irror surface figure under different spatial temperature distribution
Mirror Wit hout Axial temperature R adial temperature Diametral temperature
surface  temperature gradient gradient gradient
figure load 1 0.1 0.05 1 0.1 0.05 1 0.1
PV /nm 1.5242 103 7.5367 0.7529 0.3763 5.2575 0.5259 0. 2630 2.2559 0. 2560

RMS/nm 4.2592 10°* 1.8819 0.1881 9.3965 10 * 0.5326 5.3258 10 % 2.6635 10> 0.3256 3.2556 10 *
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