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Overview

A Introduction to neutrinoless double beta decay
A Why Germanium?

A The LEGEND design
d Majorana and GERDA to LEGEND

A LEGEND1000 discovery potential } With a Canadian-centric aside
A LEGENDP200 installation and operation
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Double beta decay Is a second order weak process. & b is
a standard model process. h b kequires neutrinos be their

own antiparticle and violates lepton number.

See
https://arxiv.org/abs/1403.4976

for an excellent introduction.
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https://arxiv.org/abs/1403.4976

On b tandidates are eveneven nuclel as the mass
parabola for odd -odd nuclel is shifted
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Germanium has been used since the 1960s to search
for On b for many reasons

A Crystals have exquisite energy resolutiondreduces background.

A Crystals from pure metallic Ge, or enriched Gen o owastedd at oms
d Except for the dead layer

A The crystalpulling process removes impurities. (Zone refinement)
A There are companies able to make crystals of high quality

A Ge, along with Te, Xe, Mo, and other nuclei, is used intonne-scale experiments
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See Avignone and Elliott for an informative
review of Ge On b éxperiments:
https://arxiv.org/abs/1901.02805



Germanium has been used since the 1960s to search

forOn b b

Data source for plot:
https://arxiv.org/abs/1901.02805
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The lifetime of On b tkepends on a phase space term, a
nuclear matrix element, and an effective neutrino mass.

See

S Ov 2 2 https:/arxiv.ora/abs/1403.4976
[TD,17" = G |Moy " (mpp) R
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m,, IS not currently well-constrained
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LEGEND-200 at LNGS

This section will show the LEGEND
design from the inside out.

roof of clean room

plastic muon veto

lock

glove box

Concepts will be illustrated with the
relevant data from the Majorana
Demonstrator or GERDA.

floor of clean room

cryostat
(@ 4m, 64m?)

Ge detector array &
0 LAr veto system

This discussion will start with one
fundamental concept:

On b @&re isolated events at a single
site in a single crystal.

! } 9 water tank
(& 10m, 590m3)
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LEGEND uses sophisticated large enriched G&6 detectors
building on work by Majorana and GERDA.

Inverted
80 mm Coaxial
< > Point
Contact
60 mm
A Energy deposit and drift path

p+ electrode

Majorana GERDA LEGEND
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