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Evolution of Bright-Dark Vector Spatial Solitons in Biased
Photorefractive-Photovoltaic Crystals
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Precision Mechanics, The Chinese Academic of Sciences, Xi’an, Shaanxi 710068, China)

Abstract The bright-dark vector spatial solitons are predicted in biased photorefractive-photovoltaic crystals, which
result from both the bulk photovoltaic effect and the spatially nonuniform screening of the external bias field. When
the bulk photorefractive effect can be neglected, the physical system of these bright-dark vector solitons changes into
that of bright-dark vector screening solitons, and these bright-dark vector solitons change into bright-dark vector
screening solitons, When the external field is absent, the physical system of these bright-dark vector solitons
predicts that of bright-dark vector photovoltaic solitons, and these bright-dark vector solitons predict bright-dark
vector photovoltaic solitons, The stability of these bright-dark vector solitons is discussed using a beam propagation
method. Wheno > 0 and (8+ « — &) > 0, where ¢ is the parameter controlling the intensities of the two optical
beams, ¢ and & are the parameters related to the photovoltaic constant, and B is the parameter related to external
electric field, these bright-dark vector solitons are stable in the regime of (8+a— &) being less than a certain value.
When o << 0 and (B+a— &) < 0, these bright-dark vector solitons are also stable in the regime of (34 a— &) being
greater than a certain value,
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Fig. 1 Stable propagation of the bright and dark

components of the vector soliton when

H =42000 V, p =10, and » = 10. 55
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Fig.2 Unstable propagation of the (a) dark and
(b) bright components of the vector soliton when
H = 50000 V, p = 10, and r = 10. 55
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Fig.3 Stable propagation of the bright and dark

components of the vector soliton when

H = 30000V, p =10, and r = 9. 45
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Fig. 4 Unstable propagation of the (a) dark and
(b) bright components of the vector soliton when
H =15000V, p =10, and r =9. 45
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