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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

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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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

 

© Copyright 2023 Elsevier B.V., All rights reserved.

18

Cited 1413 times

19

◅ Back to results  Top of page

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-0003957366&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Compacton+existence+and+spin-orbit+density+dependence+in+Bose-Einstein+condensates&sid=b629f09a731c214b2eac15f035dc864f&sot=b&sdt=b&sl=97&s=TITLE-ABS-KEY%28Compacton+existence+and+spin-orbit+density+dependence+in+Bose-Einstein+condensates%29&offset=1&origin=recordpage


Terms and conditions Privacy policy

Copyright © Elsevier B.V  . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies .

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語版を表⽰する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

