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S-Process

weak component

mass number A =56 -90

scenario massive stars

of 20-25 M,
neutron source 22Ne(o,n)
temperature 2-10°-10°K
neutron 10° - 10 cm?
density

main component
A=85-210

TP-AGB stars
of 1-3 M{}

BC(a,n), #Ne(a,n)
10" -3 - 108 K
108 — 10* cm?3
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Li target
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Neutronspectrum at 25 keV

PINO ]

T T
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Ep = 1912 keV; thickness Li: 27.5 ym; distance Li-sample: 0.5 mm
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Measured spectrum
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Ga Cross sections kT = 25 keV
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Cu Cross sections kT = 25 keV
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Cu Cross sections kT = 25 keV
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B Cu/Ag backing simulation

- [dea / possible explanation:

Capture neutrons in Cu backing at resonance
energies

— measured integrated cross-sections decrease

- correction factor: 4Cu.
63CU: 0.8206 # Au Cu backing
6sCu: 0.8778 ey,

# Au )Ag backing
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Cu/Ag backing simulation

Geant4 simulated neutron spectrum for 10® started neutrons
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Cu/Ag backing simulation

Geant4 simulated neutron spectrum for 10® started neutrons
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" Neutronspectrum at 90 keV

Ep = 1920 keV; thickness Li: 1 gm; distance Li-sample: 9.7 mm

GOETHE &3
UNIVERSITAT

T T T T T T T
PINO
Boltzmann distribution, KT = 90 keV, normalised to maximum =sssssss
1+ ““'---lilIIIIIIII............ _|
o -8 ....'..
““ '.....'
\J ()
“‘$ ..,.'.
0‘ .'...
0.8 ’.o’ Ty
- - 3 -
o4
.Q
’0
N
4
&
’0
o
| oy —
- 0.6 &
_ o~
5 &
2 &
oy
&
e
L
&y
I~
0.4 | :" —
-
-
-
oy
d
s
o2} & i
-
-
-
L
-
-
0 ] i { ] ] ] L ]
0 20 40 60 80 100 120 140

energy [keV]
http://exp-astro.physik.uni-frankfurt.de/pino/
13.05.15 Activation of 69,71Ga and 63,65Cu with 25 and 90 keV neutrons | Clemens Beinrucker

160

20



. Experimental GOETHE &3
P Astrophysics UNIVERSITAT

o Neutronspectrum at 90 keV

- ldea:

Measure directly in energy range to
cover possible resonances

Fit energy dependence on data points
at 25 and 90 keV

Improve MACS extrapolation
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Ga Cross sections 90 keV
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Summary

- performed Cu and Ga activation
measurements at 25 keV and 90 keV at IRMM,
Geel, to determine (n,y) cross-sections

- showed influence of backing on neutron
spectrum and solved difference between
activation and ToF cross-sections of Cu

- presented idea to improve extrapolated MACS
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Next Steps

- solve mentioned issues
- fit of energy dependence on measured values

- calculate Maxwellian Averaged cross sections
(MACS)

- network calculations for astrophysical
implication of new MACS
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