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E Abundances beyond Fe—ashes of stellar burning }
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s-process bottlenecks

Solar system elemental abundances
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100

N = 50 first bottle neck in the s-
process path, it controls the
neutron flux necessary to
proceed to the production of
heavier elements up to N = 82



N=50 neutron magic isotopes
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s-process path around N=50
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{ Stellar models: s-process components }

Solar system ¢ N systematics
(6 inmb, Nin#10° Si)
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s-process stellar sites }

Main component
Low mass Asympotic Giant Branch (AGB) M=1.5 - 3 Mg

« 1C(o,n)*0 T~8keV N,<10’n/cm?

* 22Ne(o,n)**Mg T~ 23 keV N_~10%19-10%? n/cm3

Weak component
Massive stars M=15 - 25 Mg

22Ne(a,n)>*Mg
In core He-burning T~ 26keV N ~10°n/cm?

In shell C-burnig T~ 90 keV N_~ 10! n/cm3
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Stellar Models: local equilibrium approximation

Solar system ¢ N systematics
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{ s-process abundance sensitivity: 88Sr }

=
o

°

1.4
13
(@]
c
81
@)
Baaf
c
<
T 190 00000000
>
{(3 0.9 ° o0 o

°
[ ..
08 oo ©°
% e ...o“
o7 ‘ o0
Y PY 0000
06 ©800000000000000000000000098°°
| |

o
wn

90 100 110 120 130 140
Mass Number

Effect of cross section uncertainty on the s-process efficiency in massive stars
Results obtained with the reaction network NETZ
http://exp-astro.physik.uni-frankfurt.de/netz
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{ s-process abundance sensitivity: 8Y }
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Effect of cross section uncertainty on the s-process efficiency in massive stars
Results obtained with the reaction network NETZ:
http://exp-astro.physik.uni-frankfurt.de/netz
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s-process abundance sensitivity in the main
component (A>90)
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Effect of cross section uncertainty on the s-process efficiency in low mass AGB stars
Results obtained with the reaction network NETZ:
http://exp-astro.physik.uni-frankfurt.de/netz
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s-process path around N=50
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Measurements status: 8°Y

Cross section (mb)

Incident energy (keV)

Cross section data for 89Y(n,y)*°Y (EXFOR data base)
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Libraries status: 8°Y

Incident neutron data// Y89 /MI=102 : (z,y)  Cross section

Incident energy (keV)
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MACS status: 8°Y

Maxwellian Averaged Cross Section (MACS) @ 30 keV
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* List of all available values
ariginal renorm. year type Comment Ref
19.0 = 0.6 1990 ¢ VdG, Act., 1/v(kT), Au:RaK8s KZB90
21 =3 1978 «¢,2  Linac, TOF, °Li, Au:Sat., k=1.0360 MAM78a
13.5+1.3 1977 ¢, Linac, TOF, 5Li, Au:Sat., k=1.0360 BAM?77
21 £ 4 1971 e AGM71
17.01 2006 e endfb?/
27.26 2004 e jeff3l
20.64 2002 e jendl33
65 2000 t RaT99
32 1981 t Harg1
41 1976 t HWF?76
18.8 2002 t MOST 2002 Gor02
16.6 2005 t MOST 2005 Gor05
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Libraries status: 88Sr

Incident neutron data// Sr88 | MT=102 : (z,y) / Cross section

Incident energy (keV)
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MACS status: 8°Y

Maxwellian Averaged Cross Section (MACS) @ 30 keV
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MacBS
MAMT7Ba
BAMT7G
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endfb?1
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Samples & Protons

Sample Mass(g) Purity Thickness (at/b)  No. of protons(x1018)
88Sr 4 99.9 3.88x 103 1,5
89y 3 99.9 2.87 x1073 1.0
Au 0.2
Empty frame 0.4
Filters 0.2
Al(can) 0.2
Total 3.5
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Proton request: 8%Y
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Proton request: 88Sr
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[ Conclusion }

* We propose to measure the 3Sr(n,y), 2°Y(n,y)
cross sections with an accuracy better than 5%
in the neutron energy region from thermal to
50 keV and 10% from 50 up 100 keV

 The measure should be performed at n_TOF
EAR-1

* The total number of protons required to
perform the measurements is 3.5 x 108



