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Abstract

We theoretically study the formation mechanism and dynamic evolution characteristics of inco-
herent bright photovoltaic (PV) solitons in self-defocusing LiNbO3 crystal. It is found that the tran-
sition of self-defocusing to self-focusing can be realized by adding a background beam in LiNbO;
crystal, and bright spatial solitons generate under suitable conditions. Taking LiNbO3 as an exam-
ple, we give the relationship between the spatial distribution of refractive index and the ratio of
PV constant x.We then calculate the existence curve of bright PV solitons. Furthermore, we ana-
lyze the propagation characteristics of incoherent bright PV solitons using coherent density ap-
proach, and simulate how the soliton formation is influenced by x values with split-step Fourier
method. The bright incoherent PV solitons are affected by intensity ratios r; and the width of

source angular power spectrum 4, . It realizes the switching of bright and dark solitons by adding

a background beam without extra bias voltage, which provides useful reference for all optical de-
vices design based on solitons.
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Figure 1. The refractive index change varying with intensity for different x values
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Figure 3. The normalized intensity profiles of bright PV soliton with different x« values
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