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The Large Enriched Germanium Experiment for Neutrinoless B3 Decay (LEGEND)

Mission

"The collaboration aims to develop a phased, "°Ge based
double-beta decay experimental program with discovery
potential at a half-life beyond 1028 years, using existing
resources as appropriate to expedite physics results."
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Multiple source strategy

Monte Carlo simulations to determine:

 No. of sources = 4 per insertion system, 4 systems
e Source activities = 4-5 kBqg

e Source spacing = 10-12 cm (detector unit spacing)
e Calibration time = 2-3 h of data taking
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LEGEND-200

¢ Il - ~200kgof

enriched Ge

e Reuse of
GERDA
Infrastructure
at LNGS

 Water shield and
active liquid Argon veto
* BG: 0.6 cts/( FFV\V,['\I{)-!I.!}I,I wiEthXtr;llf maximum
» Half-life sensitivity:
~10%7 yr
e Start planned in 2021

LEGEND-1000

Ll - ~1000 kg of
enriched Ge

* Baseline design
concept for a

new cryostat
(Location TBD)

Reduction of cosmogenic
backgrounds

BG: 0.03 cts/(FWHM t yr)
Half-life sensitivity:
>10%% yr

Staged installation

Source insertion system

Immersion of the calibration

sources into the LAr cryostat at 87 K:

* Movement by deploying a 10.5 m long steel band
with laser drilled holes, connected to a motor

powered by a microcontroller

 Multiple source holders resistance spot-welded onto the

steel band

 An absorber and the horizontal storage position prevent
from additional background contributions

Initialisation pin

Plastic slide

Steel band

Sources

Absorber

Test system, mounted on top
of lock system and cryostat
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Detector calibration

e Detectors from MAJORANA
(I.) and GERDA (r.)

e Additional 150 kg of
recycled or newly
developed Ge detectors

 Immersion of multiple
28Th sources for a
homogeneous y-event
distribution over the
detector array
 |dentification of event
peaks from decay chain
In channel event spectrum
e Linear fit of peak positions
to convert channel signals
(ADC) into event
energies (keV)

Source position determination

Two independent position sensing systems:

* Incremental:
Optical sensor,
counting holes in steel band
- Main system

* Absolute:
Potentiometer, *
stores multi-turn counts PRI Clutch [0
and single-turn angle g

- Control system
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Test of the source -

position precision
with an external
laser at a 6 m high
test stand at UZH:
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