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Modulation of optical solitons in cold atomic EIT systems
ARIOS
(HAERH 2R

Abstract: Electromagnetically induced transparency(EIT) have been widely
studied in manipulating light fields. For quantum optical systems, we investigate
squeezing of two-component quantum optical solitons slowly moving in a tripod-type
atomic system with double EIT. The evolution of the double probe-field envelopes is
governed by a vector quantum nonlinear Schrodinger equation, derived from the
coupled Heisenberg-Langevin and Maxwell equations. We find that the quantum
squeezing of the vector soliton pairs is generated by the giant Kerr nonlinearity, which
is provided by EIT, and the outcome of the squeezing can be optimized by the
selection of propagation distance and angle. We firstly address the properties of fully
three-dimensional light bullets in cold Rydberg gases with moiré optical lattices. A
family of light bullets, including zero-vortex and vortex gap solitons is found. Our
study provides a new route for manipulating three-dimensional nonlinear optical
processes via controlled optical nonlinearities and moiré optical lattices in cold

Rydberg gases.
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Dynamics of vector Kuznetsov-Ma solitons: Existence

diagram, and non-degenerate solution
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Abstract: We present the dynamics of vector Kuznetsov-Ma solitons (KMSs) of
the Manakov systems in both focusing and defocusing regime.Our results reveal the
links between vector KMSs and the known solitons such as vector beating solitons

and non-degenerate solitons.
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