#31% Hl2m b= = SO Vol. 31, No. 12
2011 4 12 A ACTA OPTICA SINICA December, 2011

He LR Z2R00% il 2t 6t & ¢ 25 AR 72 BORE 20 p

pogl 1 1 k422
(R S A Y-
<1 My R ok R 2 28 D2 TRRBT I o . R IEIT MG IR 150001)
AR TR A B . BT WA JRIE 150001

FEE DJLMG2 AR B 3 IO & A AR ORI B 22 1 B AT S 5% R SR R M EAT T T R T S R R
ZW TS RGN B E TR TR B EWN E TR, LR 22 K s 9 B 53 B 1 311 g i 32 48 XHR BOR
W EURTERE . 2SR R M ARG RS A BRI RGBSR S R g RS A T
WO s 15 PRI SR BIORE B 18 0 3 T 5 2R 0 780 4% 28 R B CMUTE) A e R B 1 1 e, 53 il b () R i P 2 TR RE ) L (B
HADREE B BT B AR Rk . M RGN & A B R 22 e 2208, i T U010 F A2 ) 1906 2R 45 22 K R 9 1 A2 £k
FEARXS TR o 22 W AR FE R FR G0 1Y B AR O AR R I IR Y T 58 I 1 12 7 A s s AU 2R e % o [ TR 1 1T 52 DR g
JIREAR LA 5 o) 1) 5 B AN AR e A BT AN T

KR LTRSS AR R 2 IR 2 kR

FESES 0435.2 XEkFRIZES A doi: 10.3788/A0S201131.1211005

Analysis of Wave-front Coding System with Primary Astigmatism and
Coma by Using Ray Aberration Approach

Chen Shougian' Fan Zhigang' Wang Shuai' Xu Zhigao®
" Research Center for Space Optics Engineering, Harbin Institute of Technology ,
Harbin , Heilongjiang 150001, China
* Physical College , Harbin Engineering University, Harbin , Heilongjiang 150001, China

Abstract In the view of geometrical optics, the imaging characteristics of the wavefront coding system suffering
from primary astigmatism or primary coma are analyzed. The ray aberrations of wave-front coding system suffering
from primary astigmatism or primary coma are derived. Analytical expressions for the upper and lower boundary of
ray aberrations are obtained by using ray aberrations theory. In the wavefront coding system, the sensitivity to
primary astigmatism or primary coma are analyzed by the way aberrations and spot diagram. When the wavefront
coding systems suffer from out-of-focus and primary astigmatism, the similarity of out-of-focus modulation transfer
function (MTF) has a low sensitivity to primary astigmatism while the recoverability of blurred encoding images has
a high sensitivity to primary astigmatism. When the wavefront coding systems suffer from out-of-focus and primary
coma, the ray aberrations have an asymmetrical distribution because the ray aberration for tangential is different from
that for sagittal. Therefore, there is a different imaging characteristic between tangential and sagittal. Moreover,
the similarity and recoverability of blurred encoding images have a high sensitivity to primary coma.
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Fig.1 Schematic of wavefront coding system
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with a cubic phase mask
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