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Absolute Testing of Interferometer Wavefront Using Cat's—-Eye Test

SuDongqgi Miao Erlong Qu Yi Sui Yongxin
Engineering Research Center of Extreme Precision Oplics, State Key Laboratory of Applied Optics, Changchun
Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun, Jilin 130033, China

Abstract The retrace error is one of the most important factors for high precision testing of Fizeau interferometer.
The wavefront of interferometer is the mainly factor of retrace error. So in order to measure the wavefront of
interferometer, a method of testing the wavefront of interferometer is proposed, which is based on the measuring
function of interferometer itself and is very easy to carry on. Just an additional reflection flat is needed. In this
method at least three cats—eye test results are used to get shearing of the wavefront, which is used to solve the
wavefront map by shift—rotation absolute testing algorithm. Experimental results show that the wavefront testing
uncertainty is about [root mean square (RMS)] 15 nm without the Power term. It can be utilized to test the wavefront
quality of interferometer precisely, and the retrace error farther.
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Fig.1 Cat's—eye test configuration of spherical interferometer
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Fig.2 “Cat’s—eye” test configuration of plane interferometer
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Fig.3 Cal’s—eye test result at original position
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Fig.4 Four results (a)~(d) getting by subtraction original data from the data of +Y, =Y, =X and +X translation
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Fig.5 “Cat’s—eye” test configuration of flat interferometer
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Fig.6 Wavefront results of the interferometer and F=1.5 transmission sphere (TS). (a) Wavefront of interferometer with TS;
(b) wavefront of TS; (c) subtraction result of (a) and (b)
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Fig.7 Wavefront results of the interferometer and F'=0.65 TS. (a) Wavefront of interferometer with TS; (b) wavefront of TS;
(¢) subtraction result of (a) and (b)
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Fig.8 Wavefront comparison results of subtraction data getting by F=0.65 TS from data getting by F=1.5 TS
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