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Statistical Hauser-Feshbach Model
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In the first step we studied (n, o) reactions for nuclei used in weak s-process network calculations: 170,
18F, 22N3,26A|, 335, 37AI’, 39AI’, 4OK,41C3, 59Ni, 65Zn and 1Ge. m. Pignatari, R. Gallino, et al., Astrophys. J., 710, 1557-1577, 2010.

The reaction cross sections of all particle and gamma output channels induced by neutrons

i E =25 keV E =5 MeV

vaahiih

E =10 MeV

E =15 MeV

Al 35 Tar Par K “ca®Ni 70" Ge

|
1822, 2
F “Na

E !
171 18 22 26 7
0 Na 3,3

F Al 2 T ar Par UK Mca®Ni 9707 Ge




Comparison of calculated and experimental (n, &) reaction cross sections for 1’0,
26A[, 335, 37Ar and #*Ca.
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Cross-section for (n, @) reactions as a function of incident neutron energy
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Maxwellian averaged cross-section (MACS) for (n,a) reaction
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Model Dependence of the MACS Values
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Astrophysically Relevant Neutron
Energy Range for (n, &) Reactions
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Isotopic Dependence of (n, &) Reaction Cross-section
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Isotopic Dependence of (n, &) Reaction Cross-section
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Comparison of Different Models
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Cross-Section for even and odd nuclei for Fe isotops
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CONCLUSIONS

We have investigated (n, a) reaction cross sections for the set of nuclei contributing to the s-
process nucleosynthesis . Calculations are based on Hauser-Feshbach model implemented in
Talys code.

The MACS values are considered for the range of temperatures. The cross-sections are subject
to a considerable systematic model dependence.

We have determined relevant energy windows for (n, a) reactions for the range of
astrophysically represented temperatures, indicating a strong dependence of the exact
location of the energy window on specific target nucleus under consideration.

We have investigated isotopic dependence of (n, a) reaction cross-sections and studied their
systematics for other isotope chains.



Thanks to my collaborators
Nils Paar (University of Zagreb)
Mustafa Yigit (Aksaray University)

* This work was supported by TUBITAK project No. 1059B142000254 and
by the QuantiXLie Centre of Excellence, a project co-financed by the
Croatian Government and European Union through the European
Regional Development Fund - the Competitiveness and Cohesion
Operational Program (Grant KK.01.1.1.01.0004).

e Kucuksucu, S.; Yigit, M.; Paar, N. Statistical Hauser-Feshbach Model
Description of (n,a) Reaction Cross Sections for the Weak s-Process.
Universe 2022, 8, 25. https://doi.org/10.3390/universe8010025.

* Kucuksucu, S.; Yigit, M.; Paar, N. Isotopic dependence of (n,a) reaction
cross-section, in preparation.


https://doi.org/10.3390/universe8010025

This work was supported by the QuantiXLie Centre of Excellence, a project co-financed by the
Croatian Government and European Union through the European Regional Development
Fund - the Competitiveness and Cohesion Operational Program (Grant KK.01.1.1.01.0004).

For more information please visit:
http://bela.phy.hr/quantixlie/hr/
https://strukturnifondovi.hr/

The sole responsibility for the content of this presentation lies with the Faculty of Science,
University of Zagreb. It does not necessarily reflect the opinion of the European Union.

. "N Operativni program
e B curoPSKI STRUKTURNI .. KONKURENTNOST
| INVESTICIJSKI FONDOVI B = [KOHEZIJA

Europska unija
Zajedno do fondova EU

21



