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The observable:
Stardust from meteorites

Dust forms in the cool mass

outflows of s-process generating

stars.

Meteorite

Supernovae

Red Giants
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<O~ © Solar System

Pr-esolar- grains

Individual dust grains extracted
from primitive meteorites can be
associated with their individual site
of origin around one star ... tracing
that star's individual isotopic
signature.
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Schematic of He-shell flash

STELLAR RADIUS

Astrophysics theory
of convection

envelope convection

He-flash
convection

TIME

HEIGHT (3.5 km)

How efficient is
extra mixing in deep
stellar interior?

2D-model of White Dwarf convection zone
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WIDTH (6.85 km)

Mixing extends into
stable layers -> extra
mixing.

Test with 1D exponential
diffusion approximation,
efficiency parameter f.

e

Freytaqg etal 1596



TEMPERATURE (108 K)

Probing efficiency of mixing with
the s-process and grains

Zr |92 —>.—>

1 1
12 14

1
2

4 fli 8 1[0
TIME (years)

1€

94

(°6Zr/%4Zr-1)/solar

N\

96

=
[

c=80mb
c=20mb

0.0 F

1 1 1 1 L 1 1
0 0.002 0.004 0.006 0.008 001 0.012 0.014 0.016

MIXING EFFICIENCY



Cross Sections of Radioactive Isotopes?

140 L | "JENDL-3.2 ]
Beer, Voss, Winters (1992) e
Bao, Kaeppeler (1987) ——=—

120 .

100 /%\ B

80 -

O -

B>

60

MACS [mb] at 30 keV

40

20

89 90 o1 92 93 94 95 96 97
Mass Number



- @ neutron capture
‘1L A B-deca .
0 40 80 G

MASS NUMBER

Life Times for Unstable Isotopes, p,, =4 10* cm™
1 1 ‘ T

2 @ neutron capture
A [-decay
&

0 30 80 20
MASS NUMBER




Detector for Advanced Neutron
Capture Experiments

neutrons:

e spallation source

collimated e thermal .. 500 keV
neutrons « 20 m flight path
beam e« 310° n/s/cm?/decade

v-Detector:

* 160 BaF, crystals

» 4 different shapes
*R=17cm, R,=32 cm
« 7cm SLiH inside
X

m = 1 mg ¢ 8CaSC
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151Sm combining to decoupled
branching regions
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Neutron Capture Cross Section (barn)

0.5 mg of +>1Sm(n,y) — TOF, t;,, = 100 yr

—— DANCE data
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Summary

(n,y) data on radioactive isotopes are
extremely important for modern
astrophysics

DANCE contributes in the half live time
range above a few hundred days

1>2Eu, *Eu, 23Gd is planned and funded

Many can be measured now, more will
have to walt for future facilities
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