Status of the DIANA Project
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Talk Outline

<> Very Brief DUSEL Project Overview
<> DIANA

 Collaboration

* Science Overview

e Facility Design Overview

e Status of the Project:
= Accelerators & Beam Lines Design
= Target Stations Design
= Detector Design
= Passive Shielding Design

e Project Cost & Schedule
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DUSEL Project
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Current DUSEL S4 Awards

<>Long Baseline Neutrino Experiment (LBNE).
<>Dark Matter Searches:
* COUPP.
e GEODM.
o LZ3.
* MAX
<>Neutrinos-less Double Beta Decay Searches:
* EXO.
e 1TGE (Majorana).
<>Low Background Facility: FAARM.
<>Nuclear Astrophysics: DIANA.
<>Biology, Geo-science, and Engineering (BGE): 7 S4 Grants

<>Many other non S4 awarded projects.
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DUSEL Project Schedule

1. The Preliminary Design Report (PDR) is due to NSF by
the end of March 2011.

2. The review panel recommendation will be given
immediately in preliminary form, and in full within a
week or so (April 2011).

3. Then, the National Science Board (NSB) will vote for
final funding approval (decision expected to be taken
within August 2011).

4. |f approved, by September 2011 start of Final Design,
Procurement and Construction. DUSEL should be
ready for experiment installations in (about) 2018.
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The DIANA Collaboration

Michael Wiescher (University of Notre Dame) Principal Investigator
Daniela Leitner (Michigan State University) Technical Director
Adrian Hodgkinson (Lawrence Berkeley National Laboratory) Project Manager
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Joe Saba (ME) Edward Stech (AP) 1PD
Adrian Hodgkinson (ME) Philippe Collon (FP)
Will Waldron (EE) Andreas Best (GS)
Barry Bailey (EE) J.J. Sass (US)
Jonathan Elkins (EE) Jeffrey Berrymann (US)
Mark Regis (EE) Matt Brown (US)
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DIANA Science Overview
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Solar neutrino sources and the metallicity of the Sun: With
high precision measurements of the neutrino production
rates coupled with the observation of the solar neutrino flux,
the metallicity of the solar core can be directly derived.
Carbon-based nucleosynthesis: Particularly critical are
reactions such as *2C(a.,y)'%0 and %0O(a.,y)?°Ne that define the
12C/160 abundance ratio in the subsequent carbon burning
stage that is driven by fusion processes such as ?C+2C and
160+12C.

Neutron sources for the production of trans-Fe elements in
stars: The s-process nucleosynthesis of heavy elements in
stars depends on the neutron flux in stars. The reactions
13C(a,n)t0, 70(0,n)*°Ne, and 2’2Ne(a,n)>>Mg are considered
the most likely sources for neutron production in a variety of
stellar helium burning and also carbon burning environments
. The low energy cross-sections of these reactions determines
the neutron flux at the various burning conditions and
therefore determine the production of s-process elements.




DIANA Facility Overview
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DIANA @ DUSEL 4850 Level

DIANA

— Yates Shaft Ross Shaft —
Lab Modules

Davis Cavern

Large Cavity Possible
Location of
DIANA

4850 Level more than adequate for
background reduction (1478.3 m)

Courtesy Dave Plate, DUSEL Project Office
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DIANA Project Status

Low Energy Accelerator Design (LBNL):

* lon source: Almost Specified, Mechanical and Electrical Designs will start as soon as possible.

» Accelerator Tube, HV Platform: Specified, Quote Requests out soon.

* Movable Gap: Specified, Mechanical Design in progress.

* HV Power Supplies: Specified, Quote Request out soon.

* Solenoids and Analyzing Magnet and PS’s: Specified, 3D Field Modeled, Mech. Design
Completed, Quote Requests out soon.

High Energy Accelerator Design (LBNL, ND):

e Specified: lon source = Pantechnik Nanogun, Injection System = Einzel Lenses + Small Analyzing
Magnet, Accelerator Tube, Switching/Analyzing Magnet. Quote request sent out to vendors.

Together with one of the proposed vendors, a customary injection system and accelerator

column are under design.

Beam Lines Design (ND, LBNL):

* Layout: Specified, All Magnets (Quads, Switching/Dipoles), 3D Field Modeled, Mech. Design
Completed, Quote requests out soon.

* Pumping Stations: Work in Progress.

e Beam Instrumentation (Beam Viewers, Emittance Scanners, Profile Monitors): Work in
progress.

* Calorimeters: Specified, Electrical and Mechanical Design in progress.
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Low Energy lon Source Design

DIANA

Plasma Chamber Solenoid Coils

Graded Insulators

Microwave Inlet

Microwave lon Source:
f=2.45 GHz

Bags = 875 Gauss

Ve = 50 kV

VScreen =-2kV

Tetrode Design

'H* 100 mA, “He* 50 mA:
Ryax= 4 mm

R'max= 55 mrad

€anrms = 0.06 T mm mrad
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Low Energy Accelerator
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Movable Gap Design

Triode Design: 3D Electrostatic
Potential Maps, used for 3D PIC
Beam Calculations
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Low Energy Design
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Low Energy Design
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High Energy Column Design

Tuning beam: 1 mA 4He* at 20 keV (Initial Parallel beam with 1 cm diameter)
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DIANA Jet Gas Target Design

DIANA

Supersonic Jet Gas Targets Stations Design (ND-Naples, CSM):
* The two supersonic jet gas targets have been specified: design in progress.

High Areal Density Supersonic
Jet Gas Target: Goal 108
atoms/cm?(0.2-0.4 x 10*8
appear really feasible).

SECTION A-A
SCALE1/2

Picture: Jet Gas Target ND — Naples, Courtesy D. Shurmann
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DIANA Detector Design

DIANA

Detector Design (UNC, ND):
* Gamma Detectors: Work in progress (several ULB solutions are under consideration).
* Neutron Detector: a ULB Polyethylene Moderated 3He counter is currently under
development at ND and soon will be tested underground at WIPP or DUSEL.
(Ideally a liquid scintillation spectrometer would be the best).
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DIANA Shielding Design

Shielding (ND, WMU):
 Shielding Design: Work in progress. Pictures from LUNA 3He(o,y)’Be Setup

B
g = High Purity, Ultra Low Activity Materials

Radon Box Fluxed with High Purity Nitrogen

\ 25 cm Lead |
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DIANA Project Cost & Schedule

I e T M i

Low Energy 3800 4050 5670
High Energy 250 7500 7750 10850
Beam Lines 150 2000 2150 3010
Target Stations 900 1900 2800 3920
Detectors 600 1300 1900 2660
Shielding 50 550 600 840

Miscellaneous 1000 1140 2140 3000
Total 3200 18190 21390 29950

The DIANA Preliminary Design Report (PDR) is due to NSF by the end
of September 2012 (end of FY 2012).

If Approved, we would like to build and test the 400 kV accelerator @ LBNL

2012 12013 2014 2015 2016 2017 2018 12019 12020
| | | Procurement | Setup J—T— |
Present PDR Final Design Construction LBL Install Running ﬁ
LBL (88) (88) Setup
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