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Scientific Motivation

ﬁ -1 Low energy reactions
with stable beams at
threshold energies!

Neutrino Flux

Stellar Neutrino Sources
in the sun & massive stars
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CROSS SECTION 6(E)
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Reducing background by using

inverse kinematics or underground techniques

Studying thermal excitations
in hot dynamic plasma experiments
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Solar Neutrino Sources
He(a,y)"Be (pp) and “*N(p.y)**O (CNO)

e LUNA experiments are close to
2 w57 stellar energy range, theory based

0.1F

extrapolations suffer from model
: uncertainties.
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The 22Ne(a,n) neutron source
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Inverse Kinematics
with Recoil Separators
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New initiatives from St. George to ...
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Heavy ion accelerator at Notre Dame

6 MV Pelletron
accelerator with
ECR source at
terminal for high — =&
(2*-3*) charge Z

state beams :

Construction 2010-11
Operation start 2012




The International Situation

77\l in the underground accelerator business
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The latest sites for underground
accelerator proposals

The Dresden Bierkeller The Canfranc Railway Tunnel
D. Bemmerer et al. NIC_XI 237 L. Fraile et al. NIC_XI 093
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- Deep Underground Science

and Engineering Laboratory

DUSEL Deep Underground Science
and Engineering Laboratory Q

Six and a half
Empire State Buildings
for scale

Physics

t Homestake, SD

Astrophysics
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DIANA

Beam optics design
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< Equipment Development by

" university consortium, CSM, ND, UNC, WMU

> Target systems
> Detector arrays
> Shielding




4./'

DIANA

Location & Floor Plan

Davis
Cavern

Yates Shaft

Lab Modules




L

DIANA




New Directions at NIF

192 high power laser driven high temperature (~20 MK), high density (1000 g/cm3),
short time scale (1 ns) experiments. In 2010, NIF has started experiments on
hydr en,.fu led capsules. Goals: applications, nuclear astrophysics, atomic

reme matter physics.
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National Ignition Facility & PHOTOTRSCIeTIC:
Bringing Star Power to Earth™

192 high power laser driven high

temperature (~20 MK), high
density (1000 g/cm3), short time
scale (1 ns) experiments.



National Ignition Facility




Neutron environment at NIF
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Neutron capture or other (charged
particle) reaction studies

Heavy ion material

Collect “debris” (=10% t prme) Try to measure the
and count- prompt y-rays
Tough if stable product following capture
(Shaughnessy, (Bernstein, Brune,
Grim, Greife...) Stoeffl ...)
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Challenges
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Summary

> New initiatives worldwide for nuclear astrophysics facilities
» Strong effort in radioactive beams physics from FAIR to FRIB
» Strong effort in neutron beam physics from LANSCE to FRANZ

» Alternative accelerator based techniques

> Alternative new techniques & challenges at
laser ignition labs from OMEGA to NIF



