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Abstract

Based on the two-dimensional Gross-Pitaevskii Equation with nonlocal nonlinear interactions, we
study the evolution of vortex solitons in two-dimensional Bose-Einstein condensates under non-local
nonlinear interactions. Our work takes into account the nonlocal nonlinear interactions, in other
words, the evolution of vortex solitons influenced by higher-order nonlinear actions other than the
traditional cubic nonlinear interactions. Through numerical simulation, we studied the evolution pat-
tern of vortex solitons of the system over time and some effects of the evolution caused by nonlocal
nonlinear actions, and obtained the evolution model of periodic and monotonic decay evolution of
vortex solitons. The numerical and simulation results are in agreement with the previous experi-
mental theoretical results, and our work can be used to guide the experimental observation of the
evolution of vortex solitons in two-dimensional Bose-Einstein condensates under the influence of
local nonlinear action.
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Figure 1. Numerical simulation results show the vortex soliton patterns at four time points ((a) 0, (b) T,/4, (¢) T,/2, (d)
3T, /4 ) within one cycle (T, = 2/ ) of the periodic oscillation mode (with both horizontal and vertical coordinates o, /1.5

as unit length)
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Figure 2. Numerical simulation results show the vortex soliton patterns (with horizontal and vertical coordinates o, /1.5 as
unit length) at four time points ((a) 0, (b) T,/2,(c) T,,(d) 3T,/2) inamonotonic decay mode ( 2T, time range)
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