Red Giant Stardust From the s process

The need for new, high-
precision neutron

measur ementsis being
driven by new observations

and new, morerealistic
Planetary nebula from the
death of ared giant star.

models.

M ost isotopic anomalies
found in meteoric grains
appear to beduetothe
sprocessin red giant stars.
New instruments being
B537 15KV 15,808  1vm HDIG installed expected to increase
sengitivity by factor of 10.

SiC stardust from meteorite

Barium isotopic anomalies
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The Cool New s-process Stellar M odels

New stellar s-process modelsindicate that most of the
neutron exposur e occur s at much lower temperatures
than previously thought (kT=6-8 keV vs. 30 keV).

Most previous measurements aswell as many recent
measur ements from other facilitiesdon’t go to low enough
energies, hence, currently rely on extrapolated rates.
ORELA isideally suited for measuring rates across entire

range needed.
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Example of Astrophysics | mpact:
ORELA 13413Bg(n,?) data.

First evidence of temperature
variation during the s process.

Predicted by dynamical stellar
models, but never “ observed”.
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New OREL A data show that 10-
70% of reaction rate missed by
previous measur ements and that
uncertainties under estimated by
factors of 2-3.

| mportant to measure for s-only
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| mproving Reaction Ratesfor Explosive

Nucleosynthesis Studies

*Ratesfor ?-particlereactions
important for nucleosynthesisin
massive stars and super novae,
but very uncertain.

*Thelargest nuclear physics
uncertainty for the p process.

*Difficult or impossibleto
directly measure.

«Statistical model should work, but ?-potential poorly known.
*(n,?) measurements best meansfor constraining ?-potential.
*New detector developed at OREL A makes measur ements

possible at astrophysical energiesfor thefirst time.

First results show needed senditivity to ?-potential and that best

nuclear models off by factors of 3-4.

*M or e measur ements acr oss global mass range needed and possible.
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Theory, with different

| level densities.

ORELA Experiment.

| Theory, with different

? potentials.



