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Abstract Based on the theory of Gaussian-Schell model source and Collins diffraction integral formula, the sufficient
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source plane. This sufficient condition is sole, and it is independent of optical systems’ elements and propagation
polarization imaging
OCIS codes

condition for invariant polarization of stochastic electromagnetic beams through astigmatic optical systems is derived.
distance, etc. The results may provide potential merits and applications in polarization imaging and detecting in

Both analytical and simulated results indicate that, when the astigmatic coefficient of optical systems is large enough
optical systems.
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and it satisfies certain restrictive condition with source parameters, degree of polarization of beams will keep
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invariant in propagation. As a result, the propagating degree of polarization is as the same as its initial value in the
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Fig. 1 On-axis degree of polarization (x =y = 0) of
stochastic electromagnetic beams propagating
through aberrant lens with different astigmatic

coefficients
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Fig. 2 Off-axis degree of polarization (x =06, y=30) of
stochastic electromagnetic beams propagating
through aberrant lens with different astigmatic

coefficients
BE AL H 7 D' TR 2ok AR 1507 5 1% I i R 2 R AR
DRI . BRI Y B BB R B N0, 5 m L T
R IE B 100 mm BT LA B B 52 8 20 4R 35 A2 4k
A8 LA A% H A A A1 32 3 R 0. 7201 [ B fE T
22 (DX R SCHkL7]], 3% B A IE Y] 46 2 2% F i
Ab B AR AR R LT 2% (15) ], Y15 8 R Btk —
AR E 1.0 m™ I, 6 A 1 G 2 R GE A% i )
PR AR AR (P=0. 7211) , 3F H. #1596 U5 b 4% i
BUEAF . 5 B 25 SRR S s i 45 B e 4R
HEE B HRS B FEEEY T, B 1.2 i
PLah 5 (16) A5 219 i b7 &5 18 MW A, £ W20k
2 R GAR R B 0 T Bl AL R R O R S5
62 R G A G I I B AR R 1R L 8 (16) X i A
S5 RAE N HFE 5 S A L

0102010-4



& A

B AL FRL 1 D't R 5 AR IO 2 AR BT S B Al IR 4

5 4k e

T 85 B0 - AR S VB 10 B4 K AK B A
BN A3 3] T BEHL H TG 56 o 5 1 0 2 2 %
k4 T AR O R L 0 A A . TS R
R M6 R IR R BRI K H S R RS B
TE— 52 M 20 06 R 6 TR 38 96 2% 2 56 0 19 1R 4
HE S RSS9 LA B0 4 O 4 S S AR 1D . %
AT 78 5 4% 20 AT LA 3 7% B 05 4 MR 765 4 5 R 28 11
Vs B0 A T A T 1) 9 440 40 45 1 B S 28 1
WE AR, ELARHE S B nT LS BESCRRL 7 1L BRIk 2 4h . 5
VAR S AR B 9 4534 19 AT B 2 R 46 14 AR
KR+ BB SR I TR B JEE AR S 8 L2 B I I
A T WA L DRI A R 5 R i 9 196 R M1
AR TR IRTE . %5 0 T 062 R S0 iR K
19 K% 6 3 i % 2000 45 92 B B P T LA — R B
BB AR 5 TSI BR 2 R IE .

5 F X

1Y. Chen, A. D. Aguirre, P. L. Hsiung e al.. Effects of axial
resolution improvement on optical coherence tomography imaging
of gastrointestinal tissues [J]. Opt. Express, 2008, 16 (4):
2469~2485

2 S. Crosby, S. Castelletto, C. Aruldoss et al.. Modeling of
classical ghost images obtained using scattered light [J]. New J.
Physics, 2007, 9. 285

3 J. Alda, J. Alonso, E. Bernabeu. Characterization of aberrant
laser beams [J 1. J. Opt. Soc. Am. A, 1997, 14 (10):
2737~2747

4 C. Ding, B. Lu. Spectral shifts and spectral switches of partially
coherent vector beams propagating through an astigmatic aperture
lens [ J]. Optics and Laser in Engineering, 2009, 47 (8):
673~679

5 L. Pan, M. Sun, C. Ding e al.. Effects of astigmatism on
spectra, coherence and polarization of stochastic electromagnetic

beams passing through an astigmatic optical systems [J]. Opr.

Express, 2009, 17(9) . 7310~7321
6 Z. Chen, J. Pu.
stochastic electromagnetic beams in a turbulent atmosphere [J].
J. Opt. A, 2007, 9(12). 1123~1130
7 J. Li, Y. Chen, Q. Zhao et al.. Effect of astigmatism on states

Propagation characteristics of aberrant

of polarization of aberrant stochastic electromagnetic beams in
turbulent atmosphere [J]. J. Opt. Soc. Am. A, 2009, 26(10)
2121~2127

8 Zhang Yanli, Li Xiaoyan, Zhu Jianqiang. Generation and
focusing property with high-numerical aperture lens of vectorial
polarized beam [J]. Chinese J. Lasers, 2009, 36(1); 129~133
SRHATE . A/, RAdR. R B R IR OGO B AL AR
BEMERLI]. FE#E, 2009, 36(1); 129~133

9 Zhang Zhiming, Pu Jixiong, Wang Xiqing. Focusing of
cylindrically polarized Bessel-Gaussian beams through a high
numerical-aperture lens [ J]. Chinsese J. Lasers, 2008, 35(3):
401~405
SR, AkHE . EE R B R 4R D1 FE K — 0Ot R 4 e U
LEEE R REL] P EBE, 2008, 35(3): 401~405

10 Dong Hongcheng, Liu Yang, Yi Kui et al.. Theory analysis of
polarized beam coherent combination [ J]. Chinese J. Lasers.
2009, 36(9) . 2346~2351
. X M. & . IO T A s B pr L.
P E k. 2009, 36(9); 2346~2351

11 Du Xinyue, Zhu Yingbin, Zhao Daomu. Propagation properties
of completely unpolarized beams and completely polarized beams
[J]. Acta Optica Sinica , 2009, 29(sl): 79~83
FEBONL, ARWM , B IER. 584 A 3R 0t oORI 58 4 i 41 Ot 3R A9 1%
HRETEDETEL]]. b 4, 2009, 29(sD): 79~83

12 O. Korotkova, M. Salem, E. Wolf. Beam conditions for
radiation generated by an electromagnetic Gaussian Schell-model
source [J]. Opt. Lett. , 2004, 29(11): 1173~1175

13 M. Lahiri, E. Wolf. Cross-spectral density matrices of polarized
beams [J]. Opt. Lett., 2009, 34(5): 557~559

14 O. Korotkova, M. Salem, E. Wolf. The far-zone behavior of
the degree of polarization of electromagnetic beams propagating
through atmosphere [J]. Opt. Commun., 2004, 233 (4-6).
225~230

15 J. Pu, O. Korotkova. Propagation of the degree of cross-
polarization of a stochastic electromagnetic beam through the
turbulent atmosphere [J]. Opt. Commun., 2009, 282 (9).
1691~1698

0102010-5



