LEGEND-200 Background Index and mitigation techniques

George Marshall”
on behalf of the LEGEND Collaboration

University College London: george.marshall.20@ucl.ac.uk

Large Enriched

/ \ Germanium Experiment
\A for Neutrinoless B3 Decay

p— Analysis Background Suppression
LEGEND-200 Overview R Liquid Argon Multiplicity

Located in Gran Sasso, ltaly

Uses ’°Ge as isotope to search for
Taking physics data since March 2023
First dataset unblinded with 48.2 kg.yr
exposure

Will run for 5 years to achieve 1 ton.yr
exposure

Half life sensitivity of 1047 yr

OvBB expect energy deposit
detector

Cryostat
containing
Liquid
Argon

Pulse Shape Discrimination
(PSD)

Ov33 expect single site energy deposit in detector bulk
A/E Parameter: Max Current / Energy

Ge Array Reject events with multiple energy deposits or at surface
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. energy resolution PP , , , —
Multi-site |86.4 £ 3.5%(86.2 4 3.5% |85.2 + 3.6% . . :
Energy resolution compatible with LEGEND Goal, 0.0 0.5 10 L5 2.0 2:5

Surface |98.6 +0.9%1(96.9 +1.9%1(98.6 £ 0.9% leading energy resolution in field counts / (keV.ton.yr)

Combined |85.2 & 3.6%83.5 + 3.8% |85.2 + 3.6% No mass dependence -> can build larger detectors * Expect further improvements by:
. ncreasing active mass

 Remove detectors with poor performance

* Reducing background contamination
Change to likelihood-based LAr classifier
Optimisation of PSD

Scan for list of
Legend Institutions!




