Towards a Tonne-Scale Germanium

The Ge detectors in
LEGEND operate in
liquid argon (LAr),
providing a active
scintillating medium.
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Ge detectors are

enriched to 76Ge

grown along the (001)

crystallographic axis

Photomultiplier-Tube lined Water Tank

Large Enriched

Rejects muon (u) events via the capture of
Cherenkov light produced in the water with
photomultiplier tubes.

LNGS Hall A
Home to LEGEND-200
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Liquid Argon Cryostat

The Ge detector array is
submerged in liquid argon
(LAY). The LAr provides the
cryogenic temperatures 17
necessary for detector [ S
operation and produces !
scintillation light that aids in
particle identification. The LAr
also serves as a passive
radiation shield.

Ge Boules are

LEGEND-200 Detector Array

Supports Ge detector strings, fiber
shrouds and near detector electronics

Nylon Mini-Shrouds

Surround detector unit
strings to impede the drift
of charged ions in the
liquid argon towards
the detectors. -
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Ge detector blanks are cut from the “
boule

Lithium is drifted into the surface (n+ |
contact) of the p-type detector blanks
forming a PN-junction

A point or spot p+ contact is created
via boron implantation. This
configuration minimizes capacitance.

The detector is reverse
biased such that
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Germanium Experiment
= fOr Neutrinoless 33 Decay

LEGEND aims to develop a phased, based
double-beta decay experimental program with
at a half-life beyond
years, using existing resources as appropriate to
expedite physics results

Are we the
same?

*The first phase of the LEGEND
experimental program

*200 kg ’°Ge in modified existing .
GERDA infrastructure at LNGS

,\ *Taking physics data since March
| L 2023. 4-5 years to go.

| *Match current best energy Matter-antimatter
i resolution: 2.5 ke FWHM asymmetry
1B *Reduce current record The ngture of the
A background by a factor of 2-3: neutrino

The absolute mass
scale of the neutrino

2 x 104 cts/(keV kg yr)

Ty, discovery sensitivity (30):
1x1027 yr

Inner and Outer
Optical Fiber Shrouds

Guide liquid argon and
plastic scintillation light to

the depleted
region spans
the entire

LEGEND,-1000

, payloads deployed in stages. 10 years of data

silicon photomultipliers.

bulk

Increase average detector mass to

Silicon Photomultipliers

Convert collected light into
electrical signals which are read
out. Signals that are coincident

Lithiated n+ contact

Held at 1000-4000 V to
reverse bias the Ge

Projected to start construction as early as 2025 with first
data in 2030

in the silicon photomultipliers
and the Ge detectors are not
candidates for OV[3B events.

Ge Detector Unit
Holds Ge detectors up to 4 kg. The unit

detector

Background goal (20x lower):

i T,/, discovery sensitivity (30):

0 provides high voltage to the detector and rou
detector signals out of the array.
0.8 Detector units interlock to form
a detector string.
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