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Effects of Cross Polarization of Electromagnetic Sources on
the Polarization Degree of Radiation Beam

Xin Yu Chen Yanru Zhao Qi
(Department of Optical Engineering, Nanjing University of Science and Technology » Nawnjing, Jiangsu 210094, China)

Abstract The effects of source cross polarization on the polarization degree of radiation beam were investigated.
Formulas expressing the spectral degrees of coherence, of polarization and the degree of cross polarization of a
Gaussian-Schell-model source were analytically derived. From these formulas it was demonstrated that sources with
the same set of degrees of coherence and polarization may have different degrees of cross polarization. The spectral
degrees of polarization as a function of the distance from the source were calculated for coherent and incoherent
sources respectively. The plots show that the correlation coefficients between the two mutually orthogonal
components of sources may evidently affect the longitudinal evolution and the asymptotic values of the polarization
degree.
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Fig. 1 Evolution of the degree of polarization of radiation field generated from an incoherent source. (a) On axis polarization

degree P(0,2); (b) polarization degree in a transverse plane P(p,300 m)
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Fig. 2 Evolution of the polarization degree of radiation field generated from a coherent source. (a) On axis polarization

degree P(0,2); (b) polarization degree in a transverse plane P(p,100 m)

4 & ©

BFFE T B AL Hh, O U5 58 S A 4 3 % L 5 e ot
FE D % TS0 0 0 A B 5 BB g B 3
T O SRR 3 B 1 4 B B 10 AR T 56 R L
I 75 1 2 3. 7% « LA AT I 4 T o % 5 11 50 U5
AT LA S A R [ % 3 1 006 58 O B e 0 o
R 1 A 6 T T B 430 1) 4 S 1 R 8K 6.
T W S (R R 5 1 2 ) 725 e 0 I L 7
ST AFT + EL % 5 KR T P 010 05 95 43 71 199 58 0 2 7 7
DLZW . 2% 2 S X BF 5 WML G 5 A T A B
2 i 1 P 719 A T TE 1 1

& % X #
1 E. Wolf. Unified theory of coherence and polarization of random
electromagnetic beams[ J]. Phys. Lett. A, 2003, 312(5~6):
263~267
E. Woll.

polarization, the degree of coherence, and the spectrum of

[SS]

Correlation-induced changes in the degree of

random electromagneticheams on propagation[ J]. Opt. Lett. ,
2003, 28(13): 1078~1080
0. Korotkova, E. Wolf. Changes in the state of polarization of

w

arandom electromagnetic beam on propagation [ J ]. Optr.
Commun. ,» 2005, 246(1~3) . 35~43
4 W. Gao, O. Korotkova. Changes in the state of polarization of a
random electromagnetic beam propagating through tissue [ ] ].
Opt. Commun. , 2006, 270(2) . 474~478
Shu Jianghua, Chen Ziyang, Pu Jixiong. Changes in the degree of

w

polarization of partially coherent lights diffracted by multiple
circular apertures[ J]. Chinese J. Lasers, 2008, 35(6); 849~854
EP AL WR B AR B, A TR 2 AN B AL AT ST S 0 D PR
BEASEL]]. B #k, 2008, 35(6): 849~854

6 Zhang Zhiming, Pu Jixiong, Wang Xiqging. Focusing of cylindrically
polarized Bessel-Gaussian beams through a high numerical-aperture
lens[J]. Chinese J. Lasers, 2008, 35(3): 401~405
SRR WY AR R, E B R, TR AR PR DL ZE R S Ok R 4 Ui AL
L] P E#E,2008,35(3): 401~405

7 D. F. V. James. Change of polarization of light beams on
propagation in free space [J]. J. Opt. Soc. Am. A, 1994,
11(5): 1641~1643

8 M. Salem, O. Korotkova, E. Woll. Can two planar sources

with the same sets of Stokes parameters generate beams with

different degrees of polarization[ J]. Opt. Letz. , 2006, 31(20):

3025~3027

T. shirai, E. Wolf. Correlations between intensity fluctuations

©

in stochastic electromagnetic beams of any state of coherence and
polarization[ J]. Opt. Commun. , 2007, 272(2) . 289~292

10 O. Korotkova, E. Wolf. Generalized Stokes parameters of
random electromagnetic beams[J]. Opt. Lett. . 2005, 30(2):
198~200

11 Yu Xin, Yanru Chen, Qi Zhao et al.. Effect of cross-polarization
of electromagnetic source on the degree of polarization of
generated beam[J]. Opt. Commun. , 2008, 281(8): 1954~1957

12 S. N. Volkov, D. F. V. James, T. Shirai et al.. Intensity
fluctuations and the degree of cross-polarization in stochastic
electromagnetic beams[J]. J. Opt. A: Pure Appl. Opt. , 2008,
10(5): 055001

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

Beam conditions for



