


6Ge - MAJORANA and GERDA

Joint Cooperative Agreement:

Open exchange of knowledge & technologies (e.g. MaGe, R&D)
Intention to merge for larger scale 1-tonne exp.
Select best techniques developed and tested in GERDA and MAJORANA
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e enfGe modules 1n electroformed Cu
cryostat, Cu / Pb passive shield

e 47t plastic scintillator p veto

* DEMONSTRATOR: 30 kg ¢Ge/30 kg ntGe
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e enfGGe array submersed in LAr

* Water Cherenkov p veto

e Phase I: ~18 kg (H-M/IGEX xtals)
e Phase II: +20 kg segmented xtals
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The MAJORANA DEMONSTRATOR 1

* 60-kg of Ge detectors
—30-kg of 86% enriched 7°Ge crystals and 30-kg of "aiGe
—Detector Technology: P-type, point-contact.

3 independent modules
—ultra-clean, electroformed Cu cryostats
—~20 kg of detectors per cryostat
—naturally scalable

« Compact Shield

—low-background passive Cu and Pb shield with active muon veto

 Located underground 4850" Sanford Lab

« Background Goal in the OvBp peak region of interest (4 keV at 2039
keV) ~ 1 count/ROIl/t-y (after analysis cuts)
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P-type Point Contact Detectors

Barbeau et al., JCAP 09 (2007) 009;
Luke et al., IEEE trans. Nucl. Sci.
36 ,926(1989).
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The GERDA Collaboration . II I-
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GERDA Phases | and I
|Phase|

e Use "®Ge enr. diodes (HdMo & IGEX)

e Scrutinize KDKC. A 3800 m w.e. rock above
If claim true, expect 13 signal / 3 bek. o« o
[10 keV window at 2 MeV, 4 keV FWHM] | - g?
) Cleanroom with lock

Active M: 17.9 kg
Exposure: ~ 30 kg-y
bek: 0.01 cts/(keV-kg-y)
Ti2:2-10%y

for Ge erystals

Phase |

e Add new enriched "®Ge detectors
e 37.5 kg enriched "®Ge available.

e Active M: > 40 kg (yield unknown.
R&D on detector technology ongoing)
e Exposure: ~ 100 kg-y

e bck: 0.001 ctgé(keV-kg-y) Located underground at
 T12:15-10%y Gran Sasso (LNGS)
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GERDA Phases | and I
‘Phasel

e Use ®Ge enr. diodes (HdMo & IGEX)
e Scrutinize KDKC.
If claim true, expect 13 signal / 3 bck.
[10 keV window at 2 MeV, 4 keV FWHM]

Active M: 17.9 kg
Exposure: ~ 30 kg-y
bek: 0.01 cts/(keV-kg-y)
T1/2:2'1025y

Phase |l

e Add new enriched "°Ge detectors
e 37.5 kg enriched "®Ge available.

e Active M: > 40 kg (yield unknown.
R&D on detector technology ongoing)
e Exposure: ~ 100 kg-y

e bck: 0.001 ctgé(keV-kg-y) Located underground at
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1-tonne scale Ge: Project Objectives A

1) Ge acquisition
i. Define the acquisition plan for the enriched "6Ge.
ii. Perform R&D on Ge recycling options during the Ge refinement stage.
iii. Understand large-scale Ge detector production, in particular implementation of efficient
material recycling.
iv. Evaluate need to produce the detectors underground to reduce cosmogenically
produced backgrounds.

2) Assessment of upcoming Majorana Demonstrator and GERDA Phases I/lI results.
i. Assess shielding and cryostat designs based on both simulations and measurements.
ii. Develop preliminary 1-tonne shield and cryostat designs based on current Demonstrator
and GERDA designs.
iii. Develop specifications for choosing between shield and cryostat designs.

3) Project Plan
i. Develop the major elements of the Work Breakdown Structure for the tonne-scale
experiment.

4) Education and Outreach
i. Create and maintain a series of public exhibits related to particle and nuclear astrophysics
exhibits in partnership with the Morehead Planetarium and Science Center (MPSC).
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1-tonne scale Ge: Schedule

2009 2010 2011 2012 2015
| I | | l I l ] ] I 1 1 1 I | 1 1 L | l
I l I I I I I I ] I ] I ] I ] ] 1 77 1 l
- | Background R&D J Begin Construction
$ | Establish Lab at Homestake ] of 1-tonne
E [ Shield & Calibration Engineening ]
§- [ Purchase Detectors | | Operate with Enriched Ge >
1)
| Build First Cryostat of Dem. | Complete Demonstrator |
| Begin Operation >
GERDA Construction |8kg | Phase 1 Operation | Phase 11 Operation >
[GERDA/MJ Dem. Comparison >
o
:g | Engincering Cryostats and Shield |
g [ Simulations ]
: | Project Execution Plan Components |
9 | Consultants: Purification | Consultants: UG Detector Prod. |
| UG Lab interface Refinement |
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Summary

« Path towards a 1-tonne "°Ge 0v[33
— GERDA Phase /1l
—MAJORANA DEMONSTRATOR
— S4 1-tonne Cooperative Agreement
— CUBED study of growing Ge crystals underground

* The observation of OvBp3-decay would demonstrate
Lepton number violation and indicate that neutrinos
are Majorana particles - constituting a major discovery.

« If Ov3B-decay is observed then it opens an exquisitely
sensitive window to search for physics beyond the
Standard model.
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