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- Neutnno-less

N
/K douple beta decay

OvBB Is only allowed for Majorana neutrinos.
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Observation of OvBB would:

ohow that the mechanism for v mass is beyond the SM HIggs coupling
mply lepton number violation,

lest predictions of leptogenesis to explain matter-antmeatter asymmetry.
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DUN

Doping one DUNE’s module’s
liquid argon with 136Xe at 2% by
mass would allow us to extend
DUNE’s physics program to

—-3 CONC

search for Ov3[3 decay

Dope with 100s
of tons of 136Xe
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Resolve a
2.5MeV Signal




B/A\C KG 2 Q U N D S *Backgrounds simulated using RAT-PAC
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Energy resolution is a crucial component of this

concept. Eres < 5% is essential to reduce the

2V[3[B background.
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—NERGY RESOLUTION v MODIFICATION®

Y
NECESSA

DUNE's light collection efficiency is low by design. MeV Photosensitive dopants added to
energy measurement would come exclusively from the the LAr
lonization signal.
We propose adding photosensitive dopants to D QUEST‘ON
convert some of the scintillation light into ionization. NE\N P\&
These dopants would enable an energy resolution as Optimal photosensitive dopants.

good as ~1% in the energy range of interest.
Test pixelated readouts for thresholds
Nucl. Instr. and Meth. A 242 (1986) 256 and energy resolution improvements.

8t " DF Ano’erson
; '5.5 MeV a- partlcle Study the effects on remaining

scintillation light.
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Xenon doping has been demonstrated at 2%.

The effect of filtering and high pressure on the Xe-doped
Ar solution is unknown.

Current production of natural Xe is ~60tons per year
worldwide. Reliant on developing R&D in industry for Xe
extraction and enrichment.
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Doping tests in a cryogenic
environment

Microphysics of adding Xe
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—STIMATED SENSITVJIES
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The DUNE-[3 concept could extend DUNE’s ]
physics program with sensitivities to Ov[3[3

"~ 1071- >
decay as low as mB[ ~ 2meV. I_: ] 5

— ]
This concept employs Xe-doping, photo- 8 ]
sensitive dopants, depleted argon, and an E 10-2dnexo 10yrsensitivity (1
external overburQen compatible with other v ] ey -
low energy physics concepts for DUNE. @ e T T T
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