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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.

Indexed keywords

SciVal Topics

Funding details

References (19)

Bukov, M., D'Alessio, L., Polkovnikov, A.

(2015) Advances in Physics, 64 (2), pp. 139-226.  .

doi: 10.1080/00018732.2015.1055918

Lin, Y.-J., Jiménez-García, K., Spielman, I.B.

(2011) Nature, 471 (7336), pp. 83-86.  .
doi: 10.1038/nature09887

Galitski, V., Spielman, I.B.

 (Open Access)

(2013) Nature, 494 (7435), pp. 49-54.  .
doi: 10.1038/nature11841

Abdullaev, F.Kh., Kevrekidis, P.G., Salerno, M.

 (Open Access)

(2010) Physical Review Letters, 105 (11), art. no. 113901.  .

doi: 10.1103/PhysRevLett.105.113901

Greschner, S., Sun, G., Poletti, D., Santos, L.

(2014) Physical Review Letters, 113 (21), art. no. 215303.  .

doi: 10.1103/PhysRevLett.113.215303

 ▻View in search results format

    

All

Export  Print  E-mail  Save to PDF Create bibliography

1

Universal high-frequency behavior of periodically driven
systems: From dynamical stabilization to Floquet engineering

Cited 708 times
http://www.tandf.co.uk/journals/titles/00018732.asp

View at Publisher

2

Spin-orbit-coupled Bose-Einstein condensates

Cited 1642 times

View at Publisher

3

Spin-orbit coupling in quantum gases

Cited 704 times

View at Publisher

4

Compactons in nonlinear Schrödinger lattices with strong
nonlinearity management

Cited 39 times
http://oai.aps.org/oai?
verb=GetRecord&Identifier=oai:aps.org:PhysRevLett.105.113901&metadataPr
efix=oai_apsmeta_2

View at Publisher

5

Density-dependent synthetic gauge fields using periodically
modulated interactions

Cited 77 times
http://harvest.aps.org/bagit/articles/10.1103/PhysRevLett.113.215303/apsxml

View at Publisher

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=493756e4dadc08635d097b3fc8af1d98&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85158864912%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85158864912
https://www.scopus.com/record/display.uri?eid=2-s2.0-84939422030&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84939422030&src=s&origin=reflist&refstat=core
http://www.tandf.co.uk/journals/titles/00018732.asp
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f00018732.2015.1055918&locationID=3&categoryID=4&eid=2-s2.0-84939422030&issn=14606976&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=cef30478143ed5e97fd8b5058c648c9d
https://www.scopus.com/record/display.uri?eid=2-s2.0-79952267426&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-79952267426&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnature09887&locationID=3&categoryID=4&eid=2-s2.0-79952267426&issn=00280836&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=4538cbbd3ae503bafc6808b0122475e5
https://www.scopus.com/record/display.uri?eid=2-s2.0-84877697788&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84877697788&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnature11841&locationID=3&categoryID=4&eid=2-s2.0-84877697788&issn=00280836&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=5f8a294a92040dd8c8a96d0992a938f3
https://www.scopus.com/record/display.uri?eid=2-s2.0-77956551528&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-77956551528&src=s&origin=reflist&refstat=core
http://oai.aps.org/oai?verb=GetRecord&Identifier=oai:aps.org:PhysRevLett.105.113901&metadataPrefix=oai_apsmeta_2
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.105.113901&locationID=3&categoryID=4&eid=2-s2.0-77956551528&issn=00319007&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=c6d2fab0e160ad312c56af09446301f2
https://www.scopus.com/record/display.uri?eid=2-s2.0-84915750688&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84915750688&src=s&origin=reflist&refstat=core
http://harvest.aps.org/bagit/articles/10.1103/PhysRevLett.113.215303/apsxml
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.113.215303&locationID=3&categoryID=4&eid=2-s2.0-84915750688&issn=10797114&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=4ffc69b9300a004bcc2a2abb711b7e3d


Rapp, A., Deng, X., Santos, L.

 (Open Access)

(2012) Physical Review Letters, 109 (20), art. no. 203005.  .

doi: 10.1103/PhysRevLett.109.203005

Gong, J., Morales-Molina, L., Hänggi, P.

 (Open Access)

(2009) Physical Review Letters, 103 (13), art. no. 133002.  .

doi: 10.1103/PhysRevLett.103.133002

Meinert, F., Mark, M.J., Lauber, K., Daley, A.J., Nägerl, H.-C.

 (Open Access)

(2016) Physical Review Letters, 116 (20), art. no. 205301.  .

doi: 10.1103/PhysRevLett.116.205301

Abdullaev, F.K., Hadi, M.S.A., Salerno, M., Umarov, B.

 (Open Access)

(2014) Physical Review A - Atomic, Molecular, and Optical Physics, 90 (6), art.
no. 063637.  .

doi: 10.1103/PhysRevA.90.063637

Abdullaev, F.Kh., Hadi, M.S.A., Salerno, M., Umarov, B.A.

 (Open Access)

(2017) Journal of Physics B: Atomic, Molecular and Optical
Physics, 50 (16), art. no. 165301.  .

doi: 10.1088/1361-6455/aa7dd5

D'Ambroise, J., Salerno, M., Kevrekidis, P.G., Abdullaev, F.K.

(Open Access)

(2015) Physical Review A - Atomic, Molecular, and Optical Physics, 92 (5), art.
no. 053621.  .

doi: 10.1103/PhysRevA.92.053621

6

Ultracold lattice gases with periodically modulated
interactions

Cited 81 times
http://oai.aps.org/filefetch?
identifier=10.1103/PhysRevLett.109.203005&component=fulltext&description
=markup&format=xml

View at Publisher

7

Many-Body Coherent Destruction of Tunneling

Cited 116 times
http://oai.aps.org/oai?
verb=GetRecord&Identifier=oai:aps.org:PhysRevLett.103.133002&metadataPr
efix=oai_apsmeta_2

View at Publisher

8

Floquet Engineering of Correlated Tunneling in the Bose-
Hubbard Model with Ultracold Atoms

Cited 120 times
http://harvest.aps.org/bagit/articles/10.1103/PhysRevLett.116.205301/apsxml

View at Publisher

9

Compacton matter waves in binary Bose gases under strong
nonlinear management

Cited 12 times
http://harvest.aps.org/bagit/articles/10.1103/PhysRevA.90.063637/apsxml

View at Publisher

10

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

Cited 3 times
http://iopscience.iop.org/article/10.1088/1361-6455/aa7dd5/pdf

View at Publisher

11

Multidimensional discrete compactons in nonlinear
Schrödinger lattices with strong nonlinearity management

Cited 9 times
http://harvest.aps.org/bagit/articles/10.1103/PhysRevA.92.053621/apsxml

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84869022044&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84869022044&src=s&origin=reflist&refstat=core
http://oai.aps.org/filefetch?identifier=10.1103/PhysRevLett.109.203005&component=fulltext&description=markup&format=xml
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.109.203005&locationID=3&categoryID=4&eid=2-s2.0-84869022044&issn=00319007&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=4a1d115f5a665430d9518175156566b4
https://www.scopus.com/record/display.uri?eid=2-s2.0-70349459392&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-70349459392&src=s&origin=reflist&refstat=core
http://oai.aps.org/oai?verb=GetRecord&Identifier=oai:aps.org:PhysRevLett.103.133002&metadataPrefix=oai_apsmeta_2
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.103.133002&locationID=3&categoryID=4&eid=2-s2.0-70349459392&issn=00319007&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=370ead30ee44d3e1887bf426f165ea00
https://www.scopus.com/record/display.uri?eid=2-s2.0-84969790695&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84969790695&src=s&origin=reflist&refstat=core
http://harvest.aps.org/bagit/articles/10.1103/PhysRevLett.116.205301/apsxml
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevLett.116.205301&locationID=3&categoryID=4&eid=2-s2.0-84969790695&issn=10797114&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=b52cbb9f6e99e9a9aebe9758773b4d34
https://www.scopus.com/record/display.uri?eid=2-s2.0-84920202019&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84920202019&src=s&origin=reflist&refstat=core
http://harvest.aps.org/bagit/articles/10.1103/PhysRevA.90.063637/apsxml
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevA.90.063637&locationID=3&categoryID=4&eid=2-s2.0-84920202019&issn=10941622&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=2e06f6a47e692f00619ef06e5425af5f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85026736716&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-85026736716&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/article/10.1088/1361-6455/aa7dd5/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1361-6455%2faa7dd5&locationID=3&categoryID=4&eid=2-s2.0-85026736716&issn=13616455&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=8e404a73e2e7851a64d913a12a7b8f8f
https://www.scopus.com/record/display.uri?eid=2-s2.0-84948399945&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84948399945&src=s&origin=reflist&refstat=core
http://harvest.aps.org/bagit/articles/10.1103/PhysRevA.92.053621/apsxml
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevA.92.053621&locationID=3&categoryID=4&eid=2-s2.0-84948399945&issn=10941622&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=8d96d058a126e807054ffbbfa7f63b00


Beličev, P.P., Gligorić, G., Petrovic, J., Maluckov, A., Hadžievski, L., Malomed,
B.A.

 (Open Access)

(2015) Journal of Physics B: Atomic, Molecular and Optical Physics, 48 (6), art.
no. 065301.  .

doi: 10.1088/0953-4075/48/6/065301

Salerno, M., Abdullaev, F.Kh.

 (Open Access)

(2015) Physics Letters, Section A: General, Atomic and Solid State
Physics, 379 (37), art. no. 23315, pp. 2252-2256.  .

doi: 10.1016/j.physleta.2015.06.064

Salerno, M., Abdullaev, F.K., Gammal, A., Tomio, L.

 (Open Access)

(2016) Physical Review A, 94 (4), art. no. 043602.  .

doi: 10.1103/PhysRevA.94.043602

Sakaguchi, H., Malomed, B.

 (Open Access)

(2019) Symmetry, 11 (3), art. no. 388.  .

doi: 10.3390/sym11030388

Xu, P., Deng, T.-S., Zheng, W., Zhai, H.

 (Open Access)

(2021) Physical Review A, 103 (6), art. no. L061302.  .

doi: 10.1103/PhysRevA.103.L061302

Alfimov, G.L., Kevrekidis, P.G., Konotop, V.V., Salerno, M.

 (Open Access)

(2002) Physical Review E - Statistical Physics, Plasmas, Fluids, and Related
Interdisciplinary Topics, 66 (4), p. 6.  .
doi: 10.1103/PhysRevE.66.046608

12

Composite localized modes in discretized spin-orbit-coupled
Bose-Einstein condensates

Cited 26 times
http://iopscience.iop.org/0953-4075/48/6/065301/pdf/0953-
4075_48_6_065301.pdf

View at Publisher

13

Symmetry breaking of localized discrete matter waves induced
by spin-orbit coupling

Cited 17 times
https://www.journals.elsevier.com/physics-letters-a

View at Publisher

14

Tunable spin-orbit-coupled Bose-Einstein condensates in
deep optical lattices

Cited 30 times
http://harvest.aps.org/bagit/articles/10.1103/PhysRevA.94.043602/apsxml

View at Publisher

15

Nonlinear management of topological solitons in a spin-
orbit-coupled system

Cited 4 times
https://res.mdpi.com/symmetry/symmetry-11-
00388/article_deploy/symmetry-11-00388.pdf?filename=&attachment=1

View at Publisher

16

Density-dependent spin-orbit coupling in degenerate
quantum gases

Cited 5 times
https://journals.aps.org/pra/abstract/10.1103/PhysRevA.103.L061302

View at Publisher

17

Wannier functions analysis of the nonlinear Schrödinger
equation with a periodic potential

Cited 207 times

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84924758318&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84924758318&src=s&origin=reflist&refstat=core
http://iopscience.iop.org/0953-4075/48/6/065301/pdf/0953-4075_48_6_065301.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f0953-4075%2f48%2f6%2f065301&locationID=3&categoryID=4&eid=2-s2.0-84924758318&issn=13616455&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=b11ca30a1c9b35bb6a625c4e7a6751fb
https://www.scopus.com/record/display.uri?eid=2-s2.0-84938723622&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84938723622&src=s&origin=reflist&refstat=core
https://www.journals.elsevier.com/physics-letters-a
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.physleta.2015.06.064&locationID=3&categoryID=4&eid=2-s2.0-84938723622&issn=03759601&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=006933b5842c001e7ea16bd947fb1471
https://www.scopus.com/record/display.uri?eid=2-s2.0-84991702422&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-84991702422&src=s&origin=reflist&refstat=core
http://harvest.aps.org/bagit/articles/10.1103/PhysRevA.94.043602/apsxml
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevA.94.043602&locationID=3&categoryID=4&eid=2-s2.0-84991702422&issn=24699934&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=63c28e25233cf9501714c1feea15c00b
https://www.scopus.com/record/display.uri?eid=2-s2.0-85067312422&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-85067312422&src=s&origin=reflist&refstat=core
https://res.mdpi.com/symmetry/symmetry-11-00388/article_deploy/symmetry-11-00388.pdf?filename=&attachment=1
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fsym11030388&locationID=3&categoryID=4&eid=2-s2.0-85067312422&issn=20738994&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=d8cece9a9232ced97fac4b1c8e08ed67
https://www.scopus.com/record/display.uri?eid=2-s2.0-85108155705&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-85108155705&src=s&origin=reflist&refstat=core
https://journals.aps.org/pra/abstract/10.1103/PhysRevA.103.L061302
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevA.103.L061302&locationID=3&categoryID=4&eid=2-s2.0-85108155705&issn=24699934&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=221add3b5077beb3a821e501342a0442
https://www.scopus.com/record/display.uri?eid=2-s2.0-41349119783&origin=reflist&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
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85158864912&refeid=2-s2.0-41349119783&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1103%2fPhysRevE.66.046608&locationID=3&categoryID=4&eid=2-s2.0-41349119783&issn=1063651X&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=b48882ee5265e90230dcb74a28c7dce2


 1 of 1

Sanders, J. A., Verhulst, F., Murdock, J.
(2007) Averaging Methods in Nonlinear Dynamical Systems, Applied
Mathematical Science.  .
(Springer, New York)

 

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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