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Abstract

We demonstrate the existence of compactons matter waves in binary mixtures of Bose-Einstein
condensates (BEC) trapped in deep optical lattices (OL) subjected to equal contributions of

intraspecies Rashba and Dresselhaus spin-orbit coupling (SOC) under periodic time modulations of the

intraspecies scattering length. We show that these modulations lead to a rescaling of the SOC
parameters that involves the density imbalance of the two components. This gives rise to density
dependent SOC parameters that strongly influence the existence and the stability of compacton

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

Flat bands and dynamical
localization of spin-orbit-coupled
Bose-Einstein condensates

Abdullaev, F.K., Salerno, M.
(2018) Physical Review A

Binary matter-wave compactons
induced by inter-species
scattering length modulations

Abdullaey, F.Kh. , Hadi, M.S.A. ,
Salerno, M.

(2017) Journal of Physics B:
Atomic, Molecular and Optical
Physics

Compactons of binary bose gases
in optical lattices with inter-
species scattering length
management

Abdullaey, F.K. , Hadi, M.S. ,
Salerno, M.

(2016) Optics InfoBase
Conference Papers

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >

matter waves. The stability of SOC-compactons is investigated both by linear stability analysis and by
time integrations of the coupled Gross-Pitaevskii equations. We find that SOC restricts the parameter
ranges for stable stationary SOC-compacton existence but, on the other side, it gives a more stringent
signature of their occurrence. In particular, SOC-compactons should appear when the intraspecies
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interactions and the number of atoms in the two components are perfectly balanced (or close to being

balanced for the metastable case). The possibility to use SOC-compactons as a tool for indirect

measurements of the number of atoms and/or the intraspecies interactions is also suggested. © 2023

American Physical Society.
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L1 19 this case the terms proportional to (Equation presented) in the averaged
equations will be similar to the ones in (12) but with the roles of (Equation
presented) and (Equation presented) interchanged
the inter-SOC case (Equation presented) is a diagonal while (Equation
presented) is off-diagonal
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