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Incoherently coupled spatial soliton families in centrosymmetric

photorefractive crystals

J1 Xuan-mang', WANG Jin-lai' , JJIANG Qi-chang',LIU Jin-song®
(1. Department of Physics & Electronic, Yuncheng University, Yuncheng 044000, China;
2. College of Optoelectronic Science and Engineering, Huazhong University of Science and Technology,
WuHan 430074, China)

Abstract ; To study the incoherently coupled spatial soliton families in centrosymmetric photorefractive
crystals, we derived theoretically the expressions of normalized spatial profiles of the bright, dark and
bright-dark soliton families from the soliton theory in centrosymmetric photorefractive crystals and
investigated the characteristics of the soliton families. The numerical results show that these soliton
families are coupled by the mutually incoherent incident optical beams sharing the same polarization
and wavelength, When the incoherent coupled soliton families propagate in centrosymmetric
photorefractive crystals, all the components propagate stably. Moreover, the soliton families
degenerate to incoherently coupled dark-dark, bright-bright and bright-dark soliton pairs when they
contain only two components.
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Fig. 1  Soliton profiles for incoherently coupled bright
spatial soliton family with three components (c}
=0.5,¢,=0.3,¢, =0.2) in an KLTN crystal
with r=>5,p=1.112,
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Fig. 2 Stable propagation of the incoherently coupled bright soliton family in centrosymmetric

photorefractive crystals when r=5,=1.122
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Fig. 3 Bright-dark hybrid soliton family with three

bright components and four dark components.
Soliton components, | U; |* (solid curve) and

[V, |* (dashed curve)
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Fig. 4 Stable propagation of the incoherently coupled bright-dark hybrid soliton family in centrosymmetric

photorefractive crystals when g=1.112,r=5,6=0.01
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