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Mainstream SiC Grains

• form in circumstellar 
envelope of AGB stars

• Si abundances: neutron 
capture nucleosynthesis 
(s process) 
superimposed on initial 
composition

• isotopic ratios measured 
with 5% accuracy

→ need equally accurate neutron capture cross sections on 
28,29,30Si
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SiC Grains Type C

• C-type sub-group

• likely Supernova origin

• peculiar enhancement of 32S that can be explained by presence 
of unstable 32Si in the SN ejecta

• but needs high n-density to overcome unstable 31Si 



Galactic Chemical Evolution

• bulk of the 29Si and 30Si present today in the Milky Way 

and in the Sun are made in the convective carbon-shell in 

massive stars at about 1 GK

• 28,29,30Si neutron capture cross sections are crucial to 

shape the final yields and the relative abundances of 29Si 

and 30Si



MACS data on 28Si

KADoNiS database, used in stellar models





MACS data on 29Si





MACS data on 30Si





Measurement at EAR-1

• 1g of isotopically enriched material
• Legnaro type C6D6 Detection Setup
• 20% cascade efficiency assumed
• 2E18 protons 
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Thermal at EAR-2

sTEDs+C6D6 
detectors



Beam time request

2x1018 protons per Si isotope
1x1018 protons for Au, Empty, C-nat

Total: 7x1018 protons

EAR-1

2x1017 protons per Si isotope
5x1017 protons for Au, Empty, C-nat

Total: 1.1x1018 protons

EAR-2



Extra slides



Direct Capture 30Si

A. Mengoni



Direct Capture 30Si

A. Mengoni

p-wave MACS-30 for Si-30. The extremely large sensitivity to the mean-field 
interacting potential is shown. The splitting of the 2p single-particle orbit is also 
apparent. The MACS-30 value obtained for a potential strength of 54.4 MeV is show 
as the interception with a vertical bar, while the value for a hard-sphere potential 
(independent, of course, on the potential strength) is shown by the horizontal line. 



30Si(n,𝛾)
M1 transitions
E1 transition

s-wave neutrons

𝜎𝛾 = 107 ± 2 mb

n


