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Optical model potential parameter optimization for
nucleon-40Ca induced reactions: Implications on
γ-ray production cross sections for residual Argon

nuclei.
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We have optimized the optical model potential (OMP) parameters for nucleons (protons and neutrons) in-
duced reaction on 40Ca using the OPTMAN code [1] available on the RIPL-3 data library [2]. The potentials,
geometrical and nuclear deformation parameters were extracted via fitting angular distribution data for pro-
tons/neutrons elastic and inelastic scattering (Ep,n = 0 –200 MeV) taken from the EXFOR data library [3].
Our results demonstrate imporvement in the prediction of the angular distribution cross sections compared
to the Koning-Delaroche OMP [4]. We have, then, calculated the γ-ray production cross sections of the most
intense transitions emitted by 38Ar (Eγ = 2167,47 keV) and 36Ar (Eγ = 1970,38 keV) residual nuclei produced
in 40Ca(p,xγ)(38,36)Ar, using both our OMP parameters and TALYS build-in OMP parameters. The results of
the calculations were compared with preliminary cross section data extracted in the analysis of 40Ca(p,xγ2168
keV)38Ar, and 40Ca(p,xγ1970 keV)36Ar for incident proton energies ranging from 30 –125 MeV. Theses data
were obtained in the analysis of p+40Ca γ-ray spectra recorded in experimental compaigns [5, 6] performed
on the AFRODTE array of iThemba LABS (Cape-Town, South Africa) using eight Compton-suppressed HPGe
clover detectors. The results and implications are discussed.

References
[1] E. S. Soukhovitski, S. Chiba, R. Capote, J. M. Quesada, S. Kunieda, and G. B. Morogovskij, OPTMAN code
v1.
[2] RIPL-3, https://www-nds.iaea.org/RIPL-3/
[3] Experimental Nuclear Reaction Data (EXFOR), https://www-nds.iaea.org/exfor/exfor.htm
[4] A. J. Koning, S. Hilaire, and M. C. Duijvestijn. Talys-1.9 Nuclear Reaction code.
[5] W. Yahia-Cherif, S. Ouichaoui, J. Kiener, et al., Phys. Rev. C, 102, 025802 (2020).
[6] Y. Rahma, S. Ouichaoui, J. Kiener, et al., Nucl. Phys. A, 132, 122622 (2023).

Primary author: Dr YAHIA CHERIF, Walid (CRNA)

Co-authors: Dr DAMACHE, Smail (CRNA); Prof. OUICHAOUI, Saad (University of Sciences and Technol-
ogy Houari Boumediene (USTHB), Laboratory of Nuclear Sciences and Radiation-Matter Interactions (SNIRM-D-
GRSDT)); Dr KIENER, Jürgen (Centre de Sciences Nucléaires et de Sciences de la Matière (CSNSM)); Dr LAWRIE,
Elena A. (iThemba LABS); Dr LAWRIE, Jacobus J. (Department of Physics, University of the Western Cape); Dr
TATISCHEFF, Vincent (Centre de Sciences Nucléaires et de Sciences de la Matière (CSNSM)); Dr BELHOUT, Amel
(University of Sciences and Technology Houari Boumediene (USTHB), Laboratory of Nuclear Sciences and Radia-
tion-Matter Interactions (SNIRM-DGRSDT)); Dr MOUSSA, Djamel (University of Sciences and Technology Houari
Boumediene (USTHB), Laboratory of Nuclear Sciences and Radiation-Matter Interactions (SNIRM-DGRSDT)); Dr
PAPKA, Paul (Department of Physics, Stellenbosch University); Dr BENHABILES-MEZHOUD, Hinda (Univer-
sité M’Hamed Bougara, Institut de Génie Electrique et Electronique); Dr BUCHER, Daphney T. (Department of
Physics, Stellenbosch University); Dr CHAFA, Azzedine (University of Sciences and Technology Houari Boumedi-
ene (USTHB), Laboratory of Nuclear Sciences and Radiation-Matter Interactions (SNIRM-DGRSDT)); Mr DEBABI,



Mohammed (University of Sciences and Technology Houari Boumediene (USTHB), Laboratory of Nuclear Sciences
and Radiation-Matter Interactions (SNIRM-DGRSDT)); Dr DELONCLE, Isabelle (Centre de Sciences Nucléaires et
de Sciences de la Matière (CSNSM)); Dr EASTON, J. L. (Department of Physics, University of theWestern Cape); Dr
HAMADACHE, Clarisse (Centre de Sciences Nucléaires et de Sciences de la Matière (CSNSM)); Dr HAMMACHE,
Faïrouz (Institut de Physique Nucléaire (IPN)); Dr JONES, Pete (iThemba LABS); Dr KHESWA, Vincent B. (Depart-
ment of Physics, Stellenbosch University); Dr KHUMALO, Nontobeko Angel (Department of Physics, University
of the Western Cape); Dr LAMULA, T. (Department of Physics, University of the Western Cape); Dr MAJOLA,
Siyabonga N. T. (iThemba LABS); Dr NDAYISHIMYE, J. (iThemba LABS); Dr NEGI, Dinesh (Department of Nu-
clear and Atomic Physics, Tata Institute of Fundamental Research); Dr NONCOLELA, Sive P. (iThemba LABS); Dr
DE SÉRÉVILLE, Nicolas (Institut de Physique Nucléaire (IPN)); Prof. SHARPEY-SCHAFER, John Francis (Depart-
ment of Physics, University of the Western Cape); Dr SHIRINDA, Obed (iThemba LABS); DrWIEDEKING, Mathis
(iThemba LABS); DrWYNGAARDT, S. (Department of Physics, Stellenbosch University); Prof. OUZIANE, Souhila
(University of Sciences and Technology Houari Boumediene (USTHB))

Presenter: Dr YAHIA CHERIF, Walid (CRNA)

Session Classification: Poster Session

Track Classification: Optical model


