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The SuperNEMO - 88 detector Background suppression strategy

The SuperNEMO Demonstrator - basic facts 1. The shielding is used to suppress:
- Source: %2Se (6.11 kg), Qgg = 2.99 MeV "N .  radon: anti-radon tent (ART, inside)

. 2034 drift cells working in Geiger mode R ERI N : . iron shielding (around ART)
» Calorimeter: 712 plastic scintillators + PMTs | B . ) * neutrons: polyethylene (outside)

- Energy calibration system: 42 deployable 207Bi sources e\ |k, e

2. Placement underground: <

» Modane Underground Laboratory |~ L&
* muon suppression factor 108 j

* depth: 4800 m.w.e.
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3. Data postprocessing cuts: *

» particle identification

* time of flight

 vertex separation cut
and more
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Our physics program Status and first results

Decay in the
82Se foil , Energy and time
y . : IR measurement in
SEaEh s - W segmented calorimeter

: : : : : :
The SuperNEMO measures: The SuperNEMO Demonstrator is continuously taking data since 10 April 2025!

» single electron energies (E,, E,)
» angles between the electrons ()

Summed electron energy spectra: simulation and data from the detector

Example: 2vf33 and vgv, B3 have almost
identical energy spectra, but they differ
in the angular distributions [4]!

Preliminary analysis: exposure of 2.86 kg.yr.
Measured 2vpB T,, (32Se): (8.7+0.2)x10"9 yr.
Good match between MC and data already.
More improvements to come soon!
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Using E,, E, and ¢ allows

» better background suppression

* multidimensional analysis
 easier study of variety of modes:
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Simulated SuperNEMO sensitivity to BSM decays
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Citation: [4]

+The background components consist of decays of isotope present inside of the foil, “detector” background represents
contamination of the detector materials and “external® is all other backgrounds outside of the foil and the detector materials.

Simulation: reconstructed angular distribution
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2vRR / with Two-electron event after the
2vPP reconstruction [3]:
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For more information
see [1, 2]

Neutrino ‘26 Conference, 21-26 June 2026, University of California, Irvine, USA

Nominal exposure: Vv K

17.5 kg.yr
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* We expect to break several world's best limits!

* The goal is achievable
« with Rn suppression at the level of 0.15 mBqg/m?3
« with nominal exposure of 17.5 kg.yr
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