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Scientific Motivation

Stellar Neutrino Sources

in the sun & massive stars

Origin of the Elements

in early & present Universe

Reduction of uncertainty down to 5%

Reduction of uncertainty down to 10%
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Solar Neutrino Sources
3He( , )7Be (pp) and 14N(p, )15O (CNO)

LUNA experiments are close to
stellar energy range, theory based
extrapolations suffer from model
uncertainties .

LUNA Measurements indicated
already substantial deviations from
earlier results and predictions!

Stellar range 30-

50 keV

Stellar range 

10-20 keV
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The 22Ne(Ų,n) neutron source

NACRE lower limit

NACRE upper limit

Present uncertainty 
translates into large uncertainty 

in s-process element production with 
broad consequences for explosive scenarios 

of nucleosynthesis such as p -process and r -process
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Low Energy Fusion Reactions
Late stellar evolution Ÿ disappearance of onion structure

Type Ia supernovae Ÿ ignition conditions

Superbursts Ÿ explosive carbon burning

standard
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Why going underground?

For low Q -value reaction: Local 
shielding (Pb) is more effective 
when the muon flux is reduced! 

background

Environmental 

Radioactivity

Cosmic Rays
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The International Situation

in the underground accelerator business

4850ô

7400ô

09/02-03/2010 M. Couder 7



The DIANA Team
DIANA Collaboration:
Michael Wiescher (U. Notre Dame) PI

Matthaeus Leitner (LBNL) Project Manager

Adrian Hodgkinson (LBNL) Project Manager

Arthur Champagne (U. North Carolina)

Philippe Collon (U. Notre Dame)

Manoel Couder (U. Notre Dame)

Michael Famiano (West Michigan U.)

Frederick Gray (Regis U.)

Uwe Greife (Colorado School of Mines)

Christian Iliadis (U. North Carolina)

Daniela Leitner (LBNL)

Alberto Lemut (LBNL)

Edward Stech (U. Notre Dame)

Paul Vetter (LBNL)

Communication with LUNA  & Canfranc

as well as Felsenkeller team in Dresden

New team members (since 2010):

Maria Luisa Aliotta (U. Edinburgh, UK)

Frank Strieder (RU Bochum, Germany)

Lucio Gialanella (Federico II Naples, Italy)

Gianluca Imbriani (Federico II Naples, Italy)

several graduate & undergraduate students 

associated with the project 
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üCoupled accelerator system for mapping reaction cross 

section over a wide energy range (different beam option)

üHigh beam currents are necessary to extend 

measurements towards Gamow window

ühigh power target capabilities (gas jet & solid targets)

üadvanced detector design for active background 
rejection & event identification

üpassive shielding for room background rejection 
& beam induced background shielding

Technical Requirements to 
Reach Scientific Goals
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Laboratory Lay -Out 

Approx. Cavity Dimensions:
Length: 45 m
Width: 20 m
Max. Height: 20 m

09/02-03/2010 M. Couder 10



Schedule / Milestones 2010 & 2011
now
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Compact design not feasible because of beam -optics
conditions and space limitations for detectors & shielding

Presently in discussion with NEC Pelletron & 
IBA Dynamitron

LBNL Development

Present Focus on beam line 
optimization and beam optics

09/02-03/2010 M. Couder 12



09/02-03/2010 13



09/02-03/2010 14



Beam optics design 

Beam optics design has bee n 
successfully completed for 
both accelerators; present 
task is the identification of 
beam steering and focusing 
units as well as of
beam diagnostics units.
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