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Abstract A new method based on extended Nijboer-Zernike (ENZ) theory is proposed for testing the wavefront
diffracted by a pinhole in the point diffraction interferometer (PDI). The principle of PDI is described and the phase
retrieval algorithm based on ENZ is put forward. The way in expansion of the pupil function with Zernike polynomial
is analysed. In the simulation experiment, deviation in the image part of the Zernike coefficients obtained from the
retrieval result is less than 3>X107°, when singal-to-noise (SNR) is 55 dB with a 10-bit analog-to-digital conversion.
The effect of noise and the analog-digital conversion is only involved, the result in this simulation experiment just
proves that testing the wavefront diffracted by a pinhole with this method is possible.
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Fig. 2 Schematic of system used in testing wavefront
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Table 2 Result of the experiment with different SNR and AD
B SNR-—>co 55 dB SNR; 10 bit AD 25 dB SNR; 10 bit AD
n=0, m=0 1 0. 99996 0. 99996 1.0001
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—2.8211X10" %1 —4.3580X107°i +6.4399X10 "1
6 Zernike
Nijboer-Zernike o

P(xsy)=1+(—0.4+0.0628i) Z

o

Zernike . ’

0508003-5



55 dB, 10 bit , Zernike
1074,
107 o

o 0.8

1 K. Otaki, Y. Zhu, M. Ishii e al.. Rigorous wavefront analysis
of the visible-light point diffraction interferometer for EUVL
[C]l. SPIE, 2004, 5193:182~190

Kazuya Ota, Takahiro Yamamoto, Yusuke Fukuda e al..

Do

Advanced point diffraction interferometer for EUV aspherical
mirrors [C]. SPIE, 2001, 4343.543~550
Toshiaki Matsuura, Satoru Okagaki, Takaaki Nakamura et al. .

w

Measurement accuracy in phase-shifting point diffraction
interferometer with two optical fibers [J]. Opt. Rev. ., 2007, 14
(6):401~405

Lu Zengxiong., Jin Chunshui, Zhang Lichao et al.. Wave-front

e

quality analysis of three-dimension pinhole vector diffractional in

extreme ultraviolet region [J]. Acta Optica Sinica, 2010, 30

(10) :2849~2854
L. » 2010, 30(10) :2849~2854

Mao Heng, Wang Xiao, Zhao Dazun. Experimental validation

(21

and phase retrieval algorithm of complicated pupil wavefront [J].
Acta Optica Sinica, 2009, 29(3) :575~581

’ ,

[Jl. ., 2009, 29(3) :575~581

6 Ma Dongmei, Chen Tuquan, Liu Zhixiang et al.. Application of
phase retrieval technology in evaluation of optical imaging system
[J]. Optics and Precision Engineering , 2009, 17(12):2912 ~
2918

[J]. . 2009, 17(12):2912~2918
7 Wu Yuanhao, Wang Bin, Zhao Jinyu et al.. Restoration of
broadband white light image using phase diversity technique [J].
Optics and Precision Engineering , 2010, 18(8) :1849~1854
[J]. , 2010, 18(8):1849~1854
8 Ma Dongmei, Chen Tuquan. Research on wavefront phase
testing of point diffraction [ J ]. Optics and Precision
Engineering » 2010, 18(11) :2390~2397
, . LJ]. ,
2010, 18(11):2390~2397
9 Huang Lixin, Yao Xin, Cai Dongmei et al.. A high accuracy and
fast iterative algorithm for phase retrieval [ J]. Chinese J.
Lasers, 2010, 37(5) :1218~1221
L. . 2010, 37(5):1218~1221
10 B. R. A. Nijboer. The Diffraction Theory of Aberrations [D].
Groningen: University of Groningen, 1942
11 Augustus J. E. M. Janssen. Extended Nijboer-Zernike approach
for the computation of optical point-spread functions [J]. J.
Opt. Soc. Am. A, 2002, 19(5):849~856
12 Joseph Braat, Peter Dirksen, Augustus J. E. M. Janssen.
Assessment of an extended Nijboer-Zernike approach for the
computation of optical point-spread functions [J]. J. Opt. Soc.
Am. A, 2002, 19(5).:858~870
13 Peter Dirksen, Joseph Braat, Augustus J. E. M. Janssenet al. .
Aberration retrieval using the extended Nijboer-Zernike approach
[C]. SPIE, 2003, 4691:61~68
14 Max Born, Emil Wolf. Principles of Optics [M]. 7th edition.
Cambridge: Cambridge University Press, 1999. 522~527
15 C. Van Der Avoort, J. J. M. Braat, P. Dirksen e al..
Aberration retrieval from the intensity point-spread function in
the focal region using the extended Nijboer-Zernike approach [J].
J. Mod. Opt., 2005, 52(12):1695~1728
16 M. Abramowitz, 1. A. Stegun. Handbook of Mathematical
Functions [M]. New York: Dover, 1970. 480~481
17 Daniel Malacara. Optical Shop Testing [ M]. Third Edition.
Hoboken: John Wiley &. Sons, Inc. ., 2007. 516~525

0508003-6



