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Stellar Neutrino Sources

INn the sun & massive stars

Reduction of uncertainty down to 5%

Origin of the Elements

In early & present Universe

Reduction of uncertainty down to 10%
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e Solar Neutrino Sources
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LUNA experiments are close to
stellar energy range, theory based

extrapolations suffer

uncertainties .

LUNA  Measurements

from model

Indicated

already substantial deviations from
earlier results and predictions!
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-+ Why going underground?
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<= The International Situation

7.\ in the underground accelerator business
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4~ The DIANA Team

DIANA

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 lliadis (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 Il Naples, Italy)
Gianluca Imbriani (Federico Il Naples, Italy)

several graduate & undergraduate students
associated with the project

UNIVERSITY OF
!E'PHDTRIEDA$AE




. Technical Requirements to

)

Reach Scientific Goals

U Coupled accelerator system for mapping reaction cross
section over a wide energy range (different beam option)

U High beam currents are necessary to extend
measurements towards Gamow window
U high power target capabilities (gas jet & solid targets)

U advanced detector design for active background
rejection & event identification

U passive shielding for room background rejection
& beam induced background shielding
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- Laboratory Lay -Out

DIANA

Approx. Cavity Dimensions:
Length: 45 m : o
Width: 20'm Shielding Walls

Max. Height: 20 m

0.3 — 3 MV Dynamitron

50-400 KV Platform

S High Energy Target Station
Switching Magnet
Low Energy Target Station 4599
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Schedule / Milestones 2010 & 2011

) now
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,) Year 01 Year 02 Year 03
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Oct 200
‘ i ? x on-Optics Comleed
| BN lon Optics Design ‘ __ DIANA Coneeptual Design Complete

Conceptual Design and Procurement Planning m

Preliminary Engineering Design
Facility Integration
Operations Planning and Safety Assessment

| UND lon Optics Design ‘ Ergemmgmg" Gonpli Pre fﬂ,ﬁfﬁﬁﬁ
Target Area and Gas Jet Design I, Complete

Gas Jet Experiments I

Neutron Detector Design and Experiments .

Final Design Documents

lunc HPGe Detector Simulation and Design
LXe Detector Evaluation
| csm Gas Jet Design | |
[ wmu Background Simulations [
Shielding Design Calculation Support |
Biological Effects Determination /T
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. , Present Focus on beam line
o optimization and beam optics =4

Presently in discussion with NEC Pelletron &
IBA Dynamitron

Compact design not feasible because of beam -optics
conditions and space limitations for detectors & shielding
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LOW ENERGY ACCELERATOR AND TARGET STATION

50 kV BEAM MAIV
EXTRACTION GAP ACCELERATION COLUMN
(0 TO 400 kV)
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Milestone 12/30/2010 lon optics completed



Low Energy Accelerator Challenges and R&D items

Unique Features

open-air high voltage platform for easy
access

high intensity from 50kV-400kV (up to
100 mA proton and 20 mA helium
beam)

beam focus < 1 cm

energy Distribution: +/- 0.05 % of
beam energy

unique high density jet gas target
coupled target with the high energy
accelerator

Up to 2 orders of magnitude higher beam current than presently available at state of the art
facilities (to address the low count rates close to the Gamow window energies.)




3 Beam optics desi
DIANA lon %

Beam optics design has bee Ana
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successfully completed for
both accelerators; present
task is the identification of

beam steering and focusi L
units as well as of

beam diagnostics units.
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