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Original Proposal

Some Extremely-Metal Poor
stars were found to show 

abundance patterns that scale 
as the solar r-component
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Nr = Nsun - Ns

«Massive stars contribute
significantly to the abundances

between Fe and Zr»

(Weak s-process)



Original Proposal

«The abundances in the 
mass region of the weak s-
component […] exhibit a 
pronounced propagation

effect»
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Important role of Fe and Ni



Original Proposal
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54, 56, 57, 58Fe

58, 60, 61, 62, 63, 64Ni



What has changed?
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«The measurement […] can be 
performed using small quantities of 
64Ni, taking advantage of the higher
neutron flux in the n_TOF EAR2.» 

x40

Third-generation 
n_TOF spallation
target (2021)



Motivation (1)
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«The cross sections of the stable
isotopes of Fe and Ni are 

important for the quantitative 
description of the s process in 

massive stars»



Motivation (2)
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56Fe(n,γ), 64Ni(n,γ) and 138Ba(n,γ) 
reactions significantly affect the 

uncertainty in the abundances of 
a large number of nuclides

produced in low-mass AGB stars. 64Ni(n,γ)
56Fe(n,γ)



Motivation (3)
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«Recent magnetic AGB models 
were found to disagree with 

respect to 64Ni isotopic ratios
measurements in presolar SiC

grains. The other Ni isotopic
ratios well match the 
theoretical models.» 



State of the art
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The Maxwellian Averaged
Cross Section (MACS) suffers
for severe discrepancies
amongst the databases 
available in literature.



Experimental setup
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Sample of 500 mg Ni metal 
powder with enrichment 99.33% 

of 64Ni, 1 cm radius

n_TOF EAR2

neutrons

C6D6 liquid scintillators (TED)

(Low sensitivity to scattered n)



Experimental setup
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Sample of 500 mg Ni metal 
powder with enrichment 99.33% 

of 64Ni, 1 cm radius

n_TOF EAR2

neutrons

sTED

(Low sensitivity to scattered n, 

higher neutron energies detectable)



Experimental setup
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Measurements with different
samples and without sample for 

background evaluation and 
normalization

n_TOF EAR2

neutrons



Goal
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Accurate evaluation of the 

resonances

(from thermal to 100 keV)

3000 bins/decade

< 5% uncertainty
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The end


