RN K e R AR Vol.21 No. 3
2013 4 3 A Optics and Precision Engineering Mar. 2013

NXEHS 1004-924X(2013)03-0652-12

FR S5R TED B e A T RS A T i A X R IR

% OBE.Egil.kE g, kA4 k. & W
(BREIAY B FIRSARARER, ILH @ 210094)

WE JLTF Zernike Z I UG 1915 G2 195 2 %R 360 J7 5 1 T 0 0 1 I 100 0 25 8 T rPOBE R 0 A0 RT LA S B T S 4R 2 1Y 4
FFAG G o A SCHR M R R 2 ST s 1k ok S B vl A I8 T A T 5 A X R T o A T S T 0 AR S A X R B 0 R E % AR X AR AR
G333 N YR RE G A A4 SR AR I T TP A e T S R BR 43 5 3 I T RS e I 4 S B O B B L SR A I D P R 5 A KRR R 4
5542 G o4t %G B0 T VR A BU % T 1 WE R A K A2 BN T SO TR BEXT IR AN D T AT Zernike Z2 I LA 5 li T AU JiE i X
PRI AR 2 00 s AT 4R B 4R T 7 sl B L IR T3 A DR 22 PR B T R O3 B 4% B 15 B 87 L B A% 5 Oy ik
MEAFEPIAE] 1 nm rms. 78 ZYGO + A% L 58 % T 7 W 70 78 59+ ¥ 46 X A 56 D0 . SR FH 25022 O 85 477 be 0 B J8 s v
BEWI RN T ZE 43 SE B T SIS B 0 EOOGT 5o 0t 2 2R S 20 i = T KGR 5 B 59 K P RN R 1 1) G — 2 0 O3 R AT
Lo B IR T A B vk I A M

x 8 W FTHFRK LR RLE kA

FESES 04361 X EEARIRAD A doi:10. 3788/0PE. 20132103. 0652

Absolute interferometric testing of mid-spatial frequency wavefront by

rotation and displacement technique
YUAN Qun, GAO Zhi-shan*, ZHANG Cong-yang, CHENG Jin-long, ZHU Bo

(Institute o f Electrical Engineering & Photoelectric Technology
Nanjing University of Science & Technology, Nanjing 210094, China)

* Corresponding author , E-mail ; zhishgao@mail. njust. edu. cn

Abstract: Traditional absolute interferometric testing methods are all based on Zernike’s polynomial
fitting of tested wavefront, where the wavefront is smoothed and the mid-frequency element is lost, so
they can only get the real figure of test optics. This paper adopts the rotation and displacement tech-
nique to the absolute interferometric testing of mid-frequency wavefront. The real wavefront of the
test optic is separated into a rotationally symmetric component and a rotationally asymmetric compo-
nent. The rotationally asymmetric component is determined by rotating the test optics for N times,
while the rotationally symmetric component is determined by the pseudo shearing data through displa-
cing the test optics. As compared with traditional absolute interferometric testing methods, there is
no need to fit the wavefront of test optics with Zernike's polynomials and can preserve whole wave-
front with the proposed method. Because the rotationally symmetric component is retrieved using the
even polynomials, the computation speed is enhanced and the fitting error is reduced with the mid-fre-

quency element retained. The numerical simulation shows that the proposed method has much superi-
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ority than the traditional method and can achieve the nanometer accuracy. An experimental measure-

ment for a flat surface is carried on with a ZYGO interferometer. The self-comparison of the experi-

mental data is implemented by changing the pseudo shearing ratio and substituting the standard lens

and the experimental data is also compared with the horizontal and vertical profiles derived from three-

flat testing. Obtained results prove the accuracy of the rotation and displacement technique.
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Fig. 1

Scheme for interferometric absolute testing of flat surface with rotation and displacement technique
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Fig.5 Experimental results [ for interferometric absolute testing of flat surface (Flat A+ Flat B)
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Tab. 4 Fitting of wavefronts of experiment results with Zernike polynomials
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