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(n, 𝛂) reactions slowing 
down the process.



Statistical Hauser-Feshbach Model 
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The reaction cross sections of all particle and gamma output channels induced by neutrons 
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In the first step we studied (n, 𝛂) reactions for nuclei used in weak s-process network calculations: 17O, 
18F, 22Na,26Al, 33S, 37Ar,  39Ar, 40K,41Ca, 59Ni, 65Zn and 71Ge. M. Pignatari, R. Gallino, et al., Astrophys. J., 710, 1557–1577, 2010. 



Comparison of calculated and experimental (n,𝛼) reaction cross sections for 17O, 
26Al, 33S, 37Ar and 41Ca.
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Cross-section for (n,𝛼) reactions as a function of incident neutron energy.
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Maxwellian averaged cross-section (MACS) for (n,𝛼)  reaction  
Astrophysical Relevance 
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Model Dependence of the MACS Values
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There are uncertainties
due to different 

models and 
assumptions used in 

calculations.
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Astrophysically Relevant Neutron 
Energy Range for (n,𝛂) Reactions
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Relevant Energy Range for (n,𝛂) Reactions



Isotopic Dependence of (n,𝛂) Reaction Cross-section
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Isotopic Dependence of (n,𝛂) 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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Cross-sections of different exit channels for Fe isotopes 



CONCLUSIONS
• We have investigated (n, α) 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, α) 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, α) reaction cross-sections and studied their 
systematics for other isotope chains.  
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