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Screening-photovoltaic spatial solitons illuminated by e-polarized incoherent
uniform background irradiation with a divider resistance

JI Xuan-mang' JIANG Qi-chang' LIU Jin-song’
(1. Department of Physics and Electronic Engineering Yuncheng University Yuncheng 044000 China; 2. College of Optoelec—
tronic Science and Engineering Huazhong University of Science and Technology Wuhan 430074 China)

Abstract: In order to obtain a divider resistance and e—polarized incoherent uniform background irradiation effect on the
screening—-photovoltaic spatial solitons a universal spatial soliton theory in photovoltaic photorefractive crystals illuminated by e—
polarized incoherent uniform background irradiation with a divider resistance was put forward. The effect of a divider resistance
and e-polarized incoherent uniform background i@ion on the full width of half maximum( FWHM) of solitons were simulated.
The numerical results show that the FWHM of

irradiation has a paltry influence on the solitons when the ratio of the intensity of the e-polarized background irradiation to dark

solitons decreases with increasing of divider coefficient. The background

irradiance is small. The FWHM of solitons increases with increasing of the intensity of background irradiation when the ratio is
bigger. All kinds of the spatial soliton can be obtained from this theory by adjusting the value of the divider resistance e—
polarized background irradiation the biased electric field and photovoltaic electric field.
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Fig. 5 Normalized intensity profiles of spatial dark soliton
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Fig. 8 Normalized intensity profiles of grey spatial soliton

0.8

FWHM
e o
'S =

0.2
00 02 04 06 0.8 1.0

b4
Fig. 9 FWHM of the grey soliton as a function of g
3.0

2.5¢
2.0r
1.5¢
1.0¢
0.5¢

0.0 N
10! 1o° 10! 10° 10°

FWHM

Fig. 10 FWHM of the grey soliton as a function of §°



58

SEGEV M CROSIGNANI B YARIV A
photorefractive media J . Physical Review Letters
923-926.

DUREE G C SHULTZ J L. SALAMO G J et al. Observation of self—
trapping of an optical beam due to the photorefractive effect J .
Physical Review Letters 1993 71(4): 533-536.

VALLEY G C SEGEV M CROSIGNANI B et al. Dark and bright
photovoltaic spatial solitons J . Physical Review 1994 A50( 6):
R4457-R4460.

TAYA M BASHAW M FEJER M M
photovoltaic spatial solitons J . Physical Review
3095-3100.

SHE W LEE KK LEE W K. Observation of two-dimensional bright
Physical Review Letters 1999 83

et al. Spatial solitons in

1992 68(7):

et al. Obse of dark
1995 A52(4):

photovoltaic spatial solitons J .
(16) :3182-3185.

HOU Ch F JIANGY Y TANG R M et al. Bright spatial solitons in
photovoltaic—photorefractive crystal illuminated by e-polarised incoher—
ent uniform background irradiation under open-eircuit conditions J .

Journal of Optoelectronics * Laser 2001 12( 4): 410413 ( in Chi-
nese) .

HOU Ch F PEN Y B ZHOU Z X et al. Bright-dark incoherently

10

15

20

2012 1

coupled photovoltaic soliton pairs J . Chinese Physics 2005 14
(2): 349352.

CHRISTODOULIDES D N  CARVALHO M I. Bright dark and gray
spatial soliton states in photorefractive media J . Journal of the Opti—
cal Society of America 1995 BI12(9): 1628-4633.

SHIHM F SEGEV M VALLEY G C et al. Observation of two-di—
mensional steady-state photorefractive screening solitons J . Elec—
1995 31(10): 826-827.

CHRISTODULIDES DN SINGH SR CARVALHOMI et al. In-
coherently coupled soliton pairs in biased photorefractive crystals
1996 68(13): 17634765.

LIU J S LU K Q. Spatial solitaire wave in biased photovoltaic-pho—

1998 47(9): 1509-

tronics Letters

J . Applied Physics Letters

torefractive crystals J . Acta Physica Sinica
1515( in Chinese) .

LIU J S LU K Q. Screening-photovoltaic spatial solitons in biased
photovoltaic-photorefractive crystals and their self-deflection J .
Journal of the Optical Society of America 1999 BI16(4): 550-
555.

HOU Ch F LI'Y ZHANG X F et al. Grey screening-photovoltaic
spatial soliton in biased photovoltaic photorefractive crystals J . Op—
tics Communications 2000 181(1/3): 141444.

LIU J S. Universal theory of steady-state one-dimensional photore—
fractive solitons J . Chinese Physics 2001 10( 11) : 1037-4042.
JIXM JIANG Q Ch WANG J L et al. Grey screening photovolta—
ic spatial solitons in photorefractive crystal with a divider resistance
in the external circuit J . Acta Photonica Sinca 2010 39( 10) :
1867-4870( in Chinese) .

HOU ChF PEIY B ZHOU Z X
photon photorefractive media J .
(5):053817.

ZHANG G Y LIU J S. Screening-photovoltaic spatial solitons in bi—
ased two—photon photovoltaic photorefractive crystals J . Journal of
the Optical Society of America 2009 B26( 1) :113420.

JIXM JIANG Q Ch LIU J S. Screening-photovoltaic spatial soliton
in two-photon photorefractive media J . Laser Technology 2010
34(6) : 816-818( in Chinese) .

JIX M JIANG Q Ch LIU J S. Incoherently coupled spatial soliton
pairs in biased centrosymmertric photorefractive media with a resist—
ance J . Laser Technology 2011 35(1):7073( in Chinese) .
KUKHAREV N V. MARKOV V B ODULOV S G
graphic storage in electrooptic crystals J . Ferroelectrics 1979 22
(1): 949-960.

et al. Spatial solitons in two—

Physical Review 2005 A71

et al. Holo-



