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ABSTRACT -

The angular distributions for the elastic scattering and breakup reactions of the mirror nuclei 2B and 2N on a 2*®Pb target, at incident energies of 255 MeV
and 343 MeV, respectively, were measured at HIRFL-RIBLL. The elastic scattering and breakup angular distributions of the halolike nucleus N (S, = 0.601
MeV) have been measured simultaneously. Elastic scattering cross sections were accurately reproduced by continuum discretized coupled channel
calculations, which did not exhibit any significant Coulomb rainbow suppression. We have analyzed the energy and angular distributions of inclusive !'B and
¢ fragments, produced by direct reaction processes, taking into account the contributions from both elastic breakup (EBU) and nonelastic breakup (NEB).
Since the breakup data is inclusive with respect to the final state of the core nucleus, the contribution of each of these core states was calculated separately
and then the corresponding cross sections added together using as weights the spectroscopic factors for each configuration computed with the ab initio no-
core shell model. The results were found to be mostly consistent with the experimental data and, furthermore, demonstrate that EBU is highly dependent on
the binding energy, while the results of NEB show no clear effect.

Received 25 July 2023  Accepted 11 January 2024
DOI: https://doi.org/10.1103/PhysRevC.109.014624
©2024 American Physical Society

Physics Subject Headings (PhySH)

Research Areas }

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.014624

1/4


https://www.aps.org/
https://journals.aps.org/prc/highlights
https://journals.aps.org/prc/recent
https://journals.aps.org/prc/accepted
https://journals.aps.org/prc/collections
https://journals.aps.org/prc/authors
https://journals.aps.org/prc/referees
https://journals.aps.org/search
https://journals.aps.org/press
https://journals.aps.org/prc/about
https://journals.aps.org/prc/staff
https://journals.aps.org/feeds
https://journals.aps.org/prc/
https://journals.aps.org/prc/
https://journals.aps.org/prc/pdf/10.1103/PhysRevC.109.014624
https://journals.aps.org/prc/export/10.1103/PhysRevC.109.014624

14/08/2024, 18:35 Phys. Rev. C 109, 014624 (2024) - Elastic scattering and breakup reactions of the mirror nuclei $*{12})\mathrm{B}$ and $*{12}...

Breakup reactions (/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'
2ec7ac1488af%5C%22%2C%5C%22label%5C%22%3A%5C%22Breakup%20reactions %5C %22%2C %5C %22facetlabel%5C %22 %3A%5C %22%5C %22%7D %22%2C%220perator%22%3A%

Direct reactions (/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 %E
6cbffobbaact%5C %22%2C %5C%22label%5C %22 %3A%5C %22Direct%20reactions %5C %22%2C %5C %22facetlabel %5C %22%3A%5C %22%5C %22%7D %22 %2C%220perator%22 % 3A %22

Elastic scattering reactions (/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid %5C %22%3Anull%2C%5C %22conceptid %5CY
¢d3e20b556¢cd%5C%22%2C %5C%22label%5C %22%3A%5C %22E |astic%20scattering%20reactions %5C %22 %2C %5C %22facetlabel %5C %22%3A%5C %22 %5C %22%7D %22%2C%220pera

Heavy-ion reaction mechanisms (/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 %227 cd84fc1 -
1dfc-4868-8269-40f1c7d73fb2%5C%22%2C%5C%22label%5C%22%3A%5C%22Heavy-

Unstable nuclei induced nuclear reactions (/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value %22%3A%22%7B%5C%22facetid %5C %22 %3Anull%2C %5C %22¢
7a727621e77¢%5C%22%2C%5C %22label%5C %22%3A%5C%22Unstable %20nuclei%20induced %20nuclear%20reactions %5C %22%2C %5C%22facetlabel %5C%22%3A%5C%22%5C%22%

Properties }

031548d8677f%5C%22%2C%5C%22label%5C %22%3A%5C %226 %20%E2%89%A4%20A%20%E2%89%A4%2019%5C %22%2C %5C % 22facetlabel %5C%22%3A%5C%22%5C%22%7D%2

Techniques }

Ab initio 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%:
d9a6efb8c1e4%5C%22%2C%5C%22label %5C %22%3A%5C%22Ab%20initio%20calculations%5C%22%2C%5C%22facetlabel %5C %22 %3A%5C%22%5C%22%7D %22%2C %220perator%22

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 %220593c217-5a51-4a64-
bac7-e9f379367df6%5C%22%2C%5C%22label%5C %22%3A%5C %220ptical %2C%20coupled-
channel%20%26%20distorted%20wave %20models %5C%22%2C%5C %22facetlabel%5C %22%3A%5C %22%5C %22%7D %22%2C%220perator%22%3A%22AND %22%7D%5D&per_page=2(C

Radioactive beams (/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/
82ae5084a744%5C %22%2C%5C%22label%5C%22%3A%5C %22Radioactive %20beams %5C%22%2C%5C %22facetlabel%5C %22%3A%5C %22%5C %22%7D %22%2C %220perator%22%3A

Shell model (/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%
511220fd44b6%5C%22%2C%5C%22label%5C%22%3A%5C %22Shell%20model %5C %22%2C %5C %22facetlabel%5C%22%3A%5C %22%5C %22%7D%22%2C%220perator%22%3A%22AN

Nuclear Physics

AUTHORS & AFFILIATIONS +
CLICK TO EXPAND

ARTICLE TEXT (SUBSCRIPTION REQUIRED) +
CLICK TO EXPAND

REFERENCES (SUBSCRIPTION REQUIRED) +
CLICK TO EXPAND

Issue
Vol. 109, Iss. 1 — January 2024 (/prc/issues/109/1)

‘ '.) Check for updates

Reuse & Pern
ArticleTitle=Elastic+scattering+and+breakup+reactions+of+the+mirror+nuclei+%24%5E%7B12%7D%5Cmathrm%7BB%7D%24+and+%24%5E%7B12%7D%5Cmathrm¥%

Access Options
Buy Article » (/cart/add/10.1103/PhysRevC.109.014624)

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

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.014624 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%220fd0ac3b-8eee-41e1-8fa0-2ec7ac1488af%5C%22%2C%5C%22label%5C%22%3A%5C%22Breakup%20reactions%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%2221601513-6c94-4bc8-a1ee-6cbff0bbaac6%5C%22%2C%5C%22label%5C%22%3A%5C%22Direct%20reactions%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%224f7c2ea6-bed8-48dd-b1c0-cd3e20b556cd%5C%22%2C%5C%22label%5C%22%3A%5C%22Elastic%20scattering%20reactions%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%227cd84fc1-1dfc-4868-8269-40f1c7d73fb2%5C%22%2C%5C%22label%5C%22%3A%5C%22Heavy-ion%20reaction%20mechanisms%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%22f7596119-caf1-4d2d-9f87-7a727621e77c%5C%22%2C%5C%22label%5C%22%3A%5C%22Unstable%20nuclei%20induced%20nuclear%20reactions%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%22303ae788-385a-47c3-8e25-031548d8677f%5C%22%2C%5C%22label%5C%22%3A%5C%226%20%E2%89%A4%20A%20%E2%89%A4%2019%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%22f5523cbb-df53-402a-8b99-d9a6efb8c1e4%5C%22%2C%5C%22label%5C%22%3A%5C%22Ab%20initio%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%220593c217-5a51-4a64-bac7-e9f379367df6%5C%22%2C%5C%22label%5C%22%3A%5C%22Optical%2C%20coupled-channel%20%26%20distorted%20wave%20models%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%229dbfd6fe-b782-4f11-826e-82ae5084a744%5C%22%2C%5C%22label%5C%22%3A%5C%22Radioactive%20beams%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%2285f8341d-5dbc-427c-96ab-511220fd44b6%5C%22%2C%5C%22label%5C%22%3A%5C%22Shell%20model%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/prc/issues/109/1
https://journals.aps.org/prc/issues/109/1
https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?ArticleTitle=Elastic+scattering+and+breakup+reactions+of+the+mirror+nuclei+%24%5E%7B12%7D%5Cmathrm%7BB%7D%24+and+%24%5E%7B12%7D%5Cmathrm%7BN%7D%24+on+%24%5E%7B208%7D%5Cmathrm%7BPb%7D%24+using+ab+initio+structure+inputs&AuthorName=K.+Wang+et+al.+%28RIBLL+Collaboration%29&JournalCode=PRC&contentid=10.1103%2FPhysRevC.109.014624
https://journals.aps.org/cart/add/10.1103/PhysRevC.109.014624
https://journals.aps.org/cart/add/10.1103/PhysRevC.109.014624
https://journals.aps.org/login
https://journals.aps.org/login

14/08/2024, 18:35 Phys. Rev. C 109, 014624 (2024) - Elastic scattering and breakup reactions of the mirror nuclei $*{12})\mathrm{B}$ and $*{12}...
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)

_(Iprxlife/?

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

PRX ENERGY

Learn More

(/prxenergy/?utm_source=prc&utm_medium=web&utm_campaign=prxenergy,)

Translate to
high-quality English

"‘*-.._“’:-"
el
5
o Y
9 Edit to perfection Be? J
I i == f Get _(https://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral)
A Tell your story Q
uote
& to the world

Trust our highly experienced

editors and science communicators ' ¥ P\s porwsred by Biltags
to deliver a great product, always! J

Sign up to receive regular email alerts from Physical Review C

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

APS (https://www.aps.org/)  Current Issue (/prc/issues/current) = Earlier Issues (/prc/issues)
About this Journal (/prc/about) = Editorial Team (/prc/staff) =~ About the Journals (/about)

News & Announcements (/prc/edannounce)
Join APS (https://www.aps.or: /membership/{?in.cfm

(https://www.facebook.com/apsphysics)  (https:/twitter.com/APSphysics)

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.014624 3/4


https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fprc%2Fabstract%2F10.1103%2FPhysRevC.109.014624
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fprc%2Fabstract%2F10.1103%2FPhysRevC.109.014624
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fprc%2Fabstract%2F10.1103%2FPhysRevC.109.014624
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=prc&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxlife/?utm_source=prc&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxlife/?utm_source=prc&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxenergy/?utm_source=prc&utm_medium=web&utm_campaign=prxenergy
https://journals.aps.org/prxenergy/?utm_source=prc&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
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/prc/issues/current
https://journals.aps.org/prc/issues
https://journals.aps.org/prc/edannounce
https://journals.aps.org/prc/about
https://journals.aps.org/prc/staff
https://journals.aps.org/about
https://www.aps.org/membership/join.cfm
https://twitter.com/APSphysics
https://www.facebook.com/apsphysics

14/08/2024, 18:35 Phys. Rev. C 109, 014624 (2024) - Elastic scattering and breakup reactions of the mirror nuclei $*{12})\mathrm{B}$ and $*{12}...
AUTHORS REFEREES

General Information (/prc/authors) General Information (/prc/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)

SCOAP? (/authors/scoap3) Referee FAQ (/referees/faq.html)

Policies & Practices (/authors/editorial-policies) Guidelines for Referees (/prc/referees/advice-referees-physical-review)

Tips for Authors (/authors/tips-authors-physical-review-physical-review-letters) ~ Outstanding_Referees (/OutstandingReferees)

Professional Conduct (/authors/professional-conduct-ethics)
LIBRARIANS

Online License Agreement (https:/librarians.aps.org/sitelicense.pdf)

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

STUDENTS APS MEMBERS
Physics (https://physics.aps.org) Subscriptions (https://www.aps.org/membership/aps-publications.cfm)
PhysicsCentral (http://www.physicscentral.com/) Article Packs (https:/journals.aps.org/article-packs)

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/prc/abstract/10.1103/PhysRevC.109.014624 4/4


https://journals.aps.org/prc/authors
https://journals.aps.org/prc/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/scoap3
https://journals.aps.org/authors/scoap3
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/prc/referees
https://journals.aps.org/prc/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/prc/referees/advice-referees-physical-review
https://journals.aps.org/prc/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

