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Nucleosynthesis

Neutron capture reactions are at the base of the synthesis of all the elements
heavier than iron, therefore (n,y) cross sections represent |mportant inputs for 3
stellar nucleosynthesis models. e =
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Relevance of 3°Si(n,y)

30Si(n,y) is important to model the nucleosynthesis of 3°Si:

= 23S and 39Si are mostly made via |4 Proton Number
(n,y) reactions in the convective

carbon-shell of massive stars at = 1 f;\é(f Y >"‘~.,‘ >"=.,' d
GK (90 keV) ") s0p \p 1 mp b sap
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determines the destruction rate of
30Si, thus its final abundance
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Relevance of 3°Si(n,y)

30Si(n,y) is important to better understand
the long-standing problem of the Si
isotopic ratios measured in SiC grains:
= Absolute values
= Slope of correlation line
(sensitive to neutron capture rates)
Fok et al, ApJ Lett. 977 1 (2024)
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Relevance of ®*Ni(n,y)

Sy

®4Ni is among the seeds of the s-process, therefore its (n,y) cross section turned out ‘
e &

to affect the predicted abundance of many heavier isotopes, up to Pb.
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Data in literature

39Si(n,y) data in the literature are scarce and discrepant, leading to important
discrepancies in the cross sections recommended by different evaluations
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Data in literature

54Ni(n,y) data in the literature are scarce and discrepant, leading to important =~
discrepancies in the cross sections recommended by different evaluations
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n_ TOF facility ‘uﬂ*
il

The n_TOF facility is a pulsed white neutron source at CERN

It is characterized by:
- NEAR Sptf,',';:f" = High neutron flux
20 GeV/c protons from =  Wide neutron energy range
CERN PS = High energy resolution

NTOF
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Experimental setups
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Monte Carlo simulations in EANT4 have been performed to determie‘th
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of the setups (Total Energy Detection technique coupled with PHWT) -
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Data Analysis

= Empty = sample-
independent background
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Data Analysis

resonance using the 4.9 eV resonance of **”Au
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30Si(n,y): Preliminary Results

A. No resonance at 2.35keV |3 ¢ - ,
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30Si(n,y): Preliminary Results

° ° e 1 2 : : :
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= Extension up to 90 keV ongoing
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64Ni(n,y): Preliminary Results & ’(
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4Ni(n,y): Preliminary Results
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Conclusion
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