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Two-photon incoherently coupled bright-dark hybrid
screening-photovoltaic spatial soliton families

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 results of the two-photon incoherently coupled bright-dark hybrid screening-photovoltaic spatial
soliton families ,the propagation of multiple mutually incoherent optical beams in biased two-photon photovoltaic-photorefractive
crystal were numerically studied under steady-state conditions. It is shown that two-photon incoherently coupled bright-dark
hybrid screening-photovoltaic soliton families can be established in the crystals with mutually incoherent incident beams at the
same wavelength and polarization incident in the crystal. The screening-photovoltaic soliton families can be considered as the
united form of screening soliton families and photovoliaic soliton families. When the photovoltaic effect is negligible, the
screening-photovoltaic soliton families are the screerfifig gne. If the external field is absent, the screening-photovoltaic soliton
families are photovoltaic ones under the open- and closed-circuit condition. Such soliton families reduce to screening-photovoltaic
soliton pairs when they contain only two components. It turned out that this research provides theoretic basis for development of
the spatial solitons theory.
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Fig. 1  Two-photon bright-dark hybrid screening-photovoltaic soliton family
a—three bright components (¢, =0.5,¢, =0.3,¢; =0.2) and
=0.4,d,=0.3,d;=0.2,d, =0.1)
b—four bright components (¢, =0.4,¢, =0.3,¢3 =0.2,¢; =
=0.5,d, =0.3,d; =0.2)

four dark components(d,

0. 1)and three dark components (d,
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