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ABSTRACT -

Spin-orbital texture in topological insulators due to the spin locking with the electron momentum play an important role in spintronic phenomena that arise
from the interplay between charge and spin degrees of freedom. We have explored interfaces between a ferromagnetic system (Crl;) and a topological
insulator (Bi, Se;) that allow the manipulation of spin-orbital texture. Within an ab initio approach we have extracted the spin-orbital-texture dependence of
experimentally achievable interface designs. The presence of the ferromagnetic system introduces anisotropic transport of the electronic spin and charge.
From a parametrized Hamiltonian model we capture the anisotropic backscattering behavior, showing its extension to other ferromagnetic/topological
insulator interfaces. We verified that the van der Waals TI/MI interface is an excellent platform for controlling the spin degree of freedom arising from
topological states, providing a rich family of unconventional spin-texture configurations.

Received 17 November 2023  Revised 5 January 2024  Accepted 9 February 2024
DOI: https://doi.org/10.1103/PhysRevB.109.085142
©2024 American Physical Society

Physics Subject Headings (PhySH)

Research Areas }

https://journals.aps.org/prb/abstract/10.1103/PhysRevB.109.085142 1/4


https://www.aps.org/
https://journals.aps.org/prb/highlights
https://journals.aps.org/prb/recent
https://journals.aps.org/prb/accepted
https://journals.aps.org/prb/collections
https://journals.aps.org/prb/authors
https://journals.aps.org/prb/referees
https://journals.aps.org/search
https://journals.aps.org/press
https://journals.aps.org/prb/about
https://journals.aps.org/prb/staff
https://journals.aps.org/feeds
https://journals.aps.org/prb/
https://journals.aps.org/prb/
https://www.altmetric.com/details.php?domain=journals.aps.org&citation_id=156682847
https://journals.aps.org/prb/pdf/10.1103/PhysRevB.109.085142
https://journals.aps.org/prb/export/10.1103/PhysRevB.109.085142

06/08/2024, 19:13 Phys. Rev. B 109, 085142 (2024) - Design of spin-orbital texture in ferromagnetic/topological insulator interfaces

Electronic structure (/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C %22facetid %5C %22%3Anull%2C %5C%22conceptid %5C %22 %3/
d2c035d9508f%5C %22%2C %5C%22label%5C %22%3A%5C %22Electronic%20structure%5C %22%2C %5C %22facetlabel %5C %22 %3A%5C %22 %5C %22%7D %22 %2C % 220perator%22%3A

First-principles calculations (/search/results?
clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C %22facetid %5C %22 %3Anull%2C %5C %22conceptid %5C %22 %3A%5C %2255bba34b-
0d31-428f-a430-4f502667434a%5C %22%2C %5C%22label%5C%22%3A%5C %22F irst-

principles%20calculations%5C %22%2C %5C %22facetlabel %5C %22 %3A%5C %22%5C %22%7D %22 %2C%220perator%22%3A%22AND %22%7D%5D&per_page=20)

clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C %22facetid %5C%22%3Anull%2C%5C%22conceptid %5C%22%3A%5C%224201a122-
4a87-4b76-af1¢-5e52bb109¢78%5C %22%2C%5C %22label %5C %22%3A%5C%22Spin-
orbit%20coupling%5C %22%2C %5C %22facetlabel %5C%22%3A%5C %22%5C%22%7D%22%2C%220perator%22%3A%22AND %22%7D%5D&per_page=20)

Surface states (/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C %22value%22%3A%22%7B%5C%22facetid %5C %22%3Anull %2C%5C%22conceptid %5C %22%3A%5C
748b5ef3eeba%5C%22%2C%5C%22label %5C %22%3A%5C %22  urface %20states %5C %22%2C %5C %22facetlabel%5C %22 %3A%5C %22%5C %22%7D%22%2C%220perator%22%3A%22;

Topological materials (/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C %22%3Anull%2C%5C%22conceptid%5
8025-
1243dac91047%5C%22%2C%5C%22label%5C %22%3A%5C%22Topological%20materials %5C %22%2C %5C%22facetlabel%5C%22%3A%5C %22%5C %22%7D %22%2C%220perator%.:

Physical Systems }

Interfaces (/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C %22facetid %5C %22%3Anull%2C %5C %22conceptid %5C %22 %3A%5C %2:
8cda-
ebc544f9e9fb %5C%22%2C%5C %22label%5C %22%3A%5C%22Interfaces %5C %22%2C %5C %22facetlabel %5C %22 %3A%5C %22%5C %22%7D %22%2C%220perator%22%3A%22AND %22'

Two-dimensional electron system (/search/results?
clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C %22facetid %5C %22 %3Anull%2C %5C %22conceptid %5C %22 %3A%5C %228fc60c4 2-
47b7-46f9-85a7-8c09b9e3cdbd %5C %22%2C %5C %22label%5C %22%3A%5C %22 Two-
dimensional%20electron%20system%5C%22%2C%5C%22facetlabel%5C %22%3A%5C %22%5C %22%7D %22%2C%220perator%22%3A%22AND %22%7D%5D&per_page=20)

Condensed Matter, Materials & Applied Physics

AUTHORS & AFFILIATIONS -

A. L. Araujo (/search/field/author/A%20L %20Araujo) (https;//orcid_orq/oooo.oooz-6835.6113)17, E. Crasto de Lima

searchn/tiela/autnor; . rasto /o e /o Ima : i | - - ’ . M. Lewenko|
(/search/field/author/F %20Crasto%20de%20Lima)  (https://orcid.org/0000-0002-2937-2620)"1, C. H. Lewenkopf

(/search/field/author/C%20H%20Lewenkopf) _(h_ttps;//orcid_orq/oooo.0002.2053.2798)2, and A. Fazzio (/search/field/author/A%20Fazzio)‘1’i

1llum School of Science, Brazilian Center for Research in Energy and Materials (CNPEM), Campinas 13083-970, Sao Paulo, Brazil

?|nstituto de Fisica, Universidade Federal Fluminense, Niter6i 24210-346, Rio de Janeiro, Brazil

"augusto.araujo@ilum.cnpem.br
Tfelipe.lima@ilum.cnpem.br
*adalberto.fazzio@ilum.cnpem.br

ARTICLE TEXT (SUBSCRIPTION REQUIRED) +
CLICK TO EXPAND

SUPPLEMENTAL MATERIAL (SUBSCRIPTION REQUIRED) +
CLICK TO EXPAND

REFERENCES (SUBSCRIPTION REQUIRED) +
CLICK TO EXPAND

Issue
Vol. 109, Iss. 8 — 15 February 2024 (/prb/issues/109/8)

W) Check for updates

https://journals.aps.org/prb/abstract/10.1103/PhysRevB.109.085142 2/4


https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%229e019803-f9d8-4802-b1ac-d2c035d9508f%5C%22%2C%5C%22label%5C%22%3A%5C%22Electronic%20structure%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%2255bba34b-0d31-428f-a430-4f502667434a%5C%22%2C%5C%22label%5C%22%3A%5C%22First-principles%20calculations%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%224201a122-4a87-4b76-af1c-5e52bb109c78%5C%22%2C%5C%22label%5C%22%3A%5C%22Spin-orbit%20coupling%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%220030808d-6a1a-4ce5-974a-748b5ef3eeba%5C%22%2C%5C%22label%5C%22%3A%5C%22Surface%20states%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%220026b3bc-1a2f-45df-8025-1243dac91047%5C%22%2C%5C%22label%5C%22%3A%5C%22Topological%20materials%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%22628f7190-cb71-4692-8cda-ebc544f9e9fb%5C%22%2C%5C%22label%5C%22%3A%5C%22Interfaces%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%228fc60c42-47b7-46f9-85a7-8c09b9e3cdbd%5C%22%2C%5C%22label%5C%22%3A%5C%22Two-dimensional%20electron%20system%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/field/author/A%20L%20Ara%C3%BAjo
https://journals.aps.org/search/field/author/A%20L%20Ara%C3%BAjo
https://journals.aps.org/search/field/author/F%20Crasto%20de%20Lima
https://journals.aps.org/search/field/author/F%20Crasto%20de%20Lima
https://journals.aps.org/search/field/author/C%20H%20Lewenkopf
https://journals.aps.org/search/field/author/C%20H%20Lewenkopf
https://journals.aps.org/search/field/author/A%20Fazzio
https://journals.aps.org/search/field/author/A%20Fazzio
https://orcid.org/0000-0002-6835-6113
https://orcid.org/0000-0002-2937-2620
https://orcid.org/0000-0002-2053-2798
https://journals.aps.org/prb/issues/109/8
https://journals.aps.org/prb/issues/109/8

06/08/2024, 19:13 Phys. Rev. B 109, 085142 (2024) - Design of spin-orbital texture in ferromagnetic/topological insulator interfaces

Reuse & Permissions (https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?ArticleTitle=Design+of+spin-
orbital+texture+in+ferromagnetic%2Ftopological+insulator+interfaces&AuthorName=A.+L.+Ara%C3%BAjo+et+al.&JournalCode=PRB&contentid=10.1103%2FPhysRev

Access Options

Buy Article » (/cart/add/10.1103/PhysRevB.109.085142)

Log_in with individual APS Journal Account » (https://journals.aps.org/login)

Log_in with a username/password provided by your institution » (/login_inst_user?

Get access through a U.S. public or high school library » (/free-access-for-us-public-and-high-school-libraries)

PRX LIFE’

(/prxlife/?

First content now online

utm_source=prb&utm_medium=web&utm_campaign=prxlife)

PRX ENERGY

(/prxenergy/?utm_source=prb&utm_medium=web&utm_campaign=prxenergy)

Learn More

Translate to ~7%
high-quality English ) 2
% 5
"
9 Edit to perfection B! J
i L.'*“-Q.’ Get _(https://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral)
A Tell your story .
Quote
to the world
Trust our highly experienced = o
editors and science communicators P\s powared by Edhsgs

to deliver a great product, always!

https://journals.aps.org/prb/abstract/10.1103/PhysRevB.109.085142 3/4


https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?ArticleTitle=Design+of+spin-orbital+texture+in+ferromagnetic%2Ftopological+insulator+interfaces&AuthorName=A.+L.+Ara%C3%BAjo+et+al.&JournalCode=PRB&contentid=10.1103%2FPhysRevB.109.085142
https://journals.aps.org/cart/add/10.1103/PhysRevB.109.085142
https://journals.aps.org/cart/add/10.1103/PhysRevB.109.085142
https://journals.aps.org/login
https://journals.aps.org/login
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fprb%2Fabstract%2F10.1103%2FPhysRevB.109.085142
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fprb%2Fabstract%2F10.1103%2FPhysRevB.109.085142
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fprb%2Fabstract%2F10.1103%2FPhysRevB.109.085142
https://journals.aps.org/free-access-for-us-public-and-high-school-libraries
https://journals.aps.org/free-access-for-us-public-and-high-school-libraries
https://journals.aps.org/prxlife/?utm_source=prb&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxlife/?utm_source=prb&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxlife/?utm_source=prb&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxenergy/?utm_source=prb&utm_medium=web&utm_campaign=prxenergy
https://journals.aps.org/prxenergy/?utm_source=prb&utm_medium=web&utm_campaign=prxenergy
https://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral
https://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral

06/08/2024, 19:13 Phys. Rev. B 109, 085142 (2024) - Design of spin-orbital texture in ferromagnetic/topological insulator interfaces

Sign up to receive regular email alerts from Physical Review B

Signup  _(https://info.aps.org/journals-emails)

APS (https://www.aps.org/) = Earlier Issues (/prb/issues) = News & Announcements (/prb/edannounce) = About this Journal (/prb/about) = Editorial Team (/prb/staff)

About the Journals (/about)  Join APS (https://www.aps.org/membership/join.cfm) A e

AUTHORS REFEREES

General Information (/prb/authors) General Information (/prb/referees)

Submit a Manuscript (https://authors.aps.org/Submissions/) Submit a Report (http:/referees.aps.org/)
Publication Rights (/pub_rights.html) Update Your Information (http://referees.aps.org/)
Open Access (/open_access.html) Policies & Practices (/authors/editorial-policies)
Policies & Practices (/authors/editorial-policies) Referee FAQ (/referees/faqg.html)

Professional Conduct (/authors/professional-conduct-ethics) Outstanding Referees (/OutstandingReferees)

LIBRARIANS STUDENTS

Online License Agreement (https:/librarians.aps.org/sitelicense.pdf) ~ Student Membership (https://www.aps.org/membership/student.cfm)

Usage Statistics (https:/librarians.aps.org/login),

Your Account (https:/librarians.aps.org/account)

Meetings & Events (https://www.aps.org/meetings/index.cfm)

Privacy (https://www.aps.org/about/webpolicies.cfm#privacy)  Policies (/policies)  Contact Information (/contact.html)  Feedback (mailto:feedback@aps.org)

in the United States, Canada, European Union, and Japan. The APS Physics logo and Physics logo are trademarks of the American Physical Society. Information about registration may be found here
(/legal). Use of the American Physical Society websites and journals implies that the user has read and agrees to our Terms and Conditions (/info/terms.html) and any applicable Subscription Agreement

https://journals.aps.org/prb/abstract/10.1103/PhysRevB.109.085142 4/4


https://journals.aps.org/prb/authors
https://journals.aps.org/prb/authors
https://authors.aps.org/Submissions/
https://authors.aps.org/Submissions/
https://journals.aps.org/pub_rights.html
https://journals.aps.org/pub_rights.html
https://journals.aps.org/open_access.html
https://journals.aps.org/open_access.html
https://journals.aps.org/authors/editorial-policies
https://journals.aps.org/authors/editorial-policies
https://journals.aps.org/authors/tips-authors-physical-review-physical-review-letters
https://journals.aps.org/authors/tips-authors-physical-review-physical-review-letters
https://journals.aps.org/authors/professional-conduct-ethics
https://journals.aps.org/authors/professional-conduct-ethics
https://journals.aps.org/prb/referees
https://journals.aps.org/prb/referees
http://referees.aps.org/
http://referees.aps.org/
http://referees.aps.org/
http://referees.aps.org/
https://journals.aps.org/authors/editorial-policies
https://journals.aps.org/authors/editorial-policies
https://journals.aps.org/referees/faq.html
https://journals.aps.org/referees/faq.html
https://journals.aps.org/prb/referees/advice-referees-physical-review
https://journals.aps.org/prb/referees/advice-referees-physical-review
https://journals.aps.org/OutstandingReferees
https://journals.aps.org/OutstandingReferees
https://librarians.aps.org/
https://librarians.aps.org/
https://librarians.aps.org/subscriptions
https://librarians.aps.org/subscriptions
https://librarians.aps.org/sitelicense.pdf
https://librarians.aps.org/sitelicense.pdf
https://librarians.aps.org/login
https://librarians.aps.org/login
https://librarians.aps.org/account
https://librarians.aps.org/account
https://physics.aps.org/
https://physics.aps.org/
http://www.physicscentral.com/
http://www.physicscentral.com/
https://www.aps.org/membership/student.cfm
https://www.aps.org/membership/student.cfm
https://www.aps.org/membership/aps-publications.cfm
https://www.aps.org/membership/aps-publications.cfm
https://journals.aps.org/article-packs
https://journals.aps.org/article-packs
https://www.aps.org/membership/index.cfm
https://www.aps.org/membership/index.cfm
https://www.aps.org/membership/faq.cfm
https://www.aps.org/membership/faq.cfm
https://www.aps.org/publications/apsnews/index.cfm
https://www.aps.org/publications/apsnews/index.cfm
https://www.aps.org/meetings/index.cfm
https://www.aps.org/meetings/index.cfm
https://www.aps.org/about/webpolicies.cfm#privacy
https://journals.aps.org/policies
https://journals.aps.org/contact.html
mailto:feedback@aps.org
https://www.aps.org/
https://www.aps.org/
https://journals.aps.org/legal
https://journals.aps.org/legal
https://journals.aps.org/info/terms.html
https://journals.aps.org/info/terms.html
https://librarians.aps.org/sitelicense.pdf
https://librarians.aps.org/sitelicense.pdf
https://info.aps.org/journals-emails
https://info.aps.org/journals-emails
https://info.aps.org/journals-emails
https://www.aps.org/
https://journals.aps.org/prb/issues
https://journals.aps.org/prb/edannounce
https://journals.aps.org/prb/about
https://journals.aps.org/prb/staff
https://journals.aps.org/about
https://www.aps.org/membership/join.cfm
https://twitter.com/APSphysics
https://www.facebook.com/apsphysics

