Probing new physics with high-energy electronic recoil in XENONnNT
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XENONNT's unprecedented background level reduction enables the investigation of rare processes beyond dark matter. Notably, the use of electronic
reco:ls up to the MeVscaIe aIIows the study of 136Xe double weak decay, both neutrino-full and neutrmoless offermg potentlal ms:ghts into new phys:cs.
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"1. The XENONNT Dark Matter Experlment and its Physms Program

Dual-phase Xe Time Projection Chamber:

. Motivation to study double-weak processes in XENONNT
Light and Charge readout S , , ,
o Multiple isotope candidates with different decay mode are

® Prompt scintillation signal (S1) |

| naturally present in the xenon target: 124Xe, 134Xe, 136Xe.

® Secondary proportional
o . | Help to test nuclear models.
scintillation signal in GXe from .

. Probe Beyond Standard Model physics.

drifted electrons (52)
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1 @ 3D Position: = Majorana neutrino shape distortion [1, 2, 3]
drift time m Z from drifttime
(depth) Signal: Measure energy deposit from the two emitted electrons =» ER

= (X, Y)from PMTs hit pattern
® Energy: combination of S1 & S2

© Multiplicity: number of S2s i 2. ER measurements from few keV to Qgg

@ Interaction type:
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We can reconstruct different type of interaction — Dark Matter interaction | science run [4].
We can search for different physical proccesses. & much more! ;' 1ottt | AN\ o
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3. Background Model for 2vf Decay f oy 3 i e 8 o o o

Energy [keV]

. o . . Double Weak decays start to be a dominant contributor in
We use energy, position, and multiplicity information to constrain our background

: . . he low- ER regi fi :
models. This enables precision measurement of the 136Xe 2vB decay spectral shape. the low-energy ER region of interest

Ability to measure the 2v3[3 decay energy spectrum

External Background Model Internal Background Models | from few keV up to Qg @ 2457 keV
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: - Reconstruct both Single-Site (SS) and Multi-Site (MS) events.
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Open path to precision measurement of the 2V
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B o { decay of 13¢Xe full energy spectrum...Stay tuned!
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