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' 1. DOUBLE BETA PLUS DECAYS (DBD+) |
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(A,72) > (A,Z —2) + 2et + 2v

* Double electron capture (2EC):
(A,Z)+2e > (A, Z—2)+ 2v

— . Mixed mode (B*EC):

(A, Z2)+e = (A4,Z—-2)+et +2v
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Final-state sighatures

X — rays

Positron combines with

6*25\7 electron and annihilates
+

e
e

ety  Two anti-parallel 511 keV y

Auger electrons
® y-rays produced U

B*EC / B*B™: Positron(s) + annihilation y's 2EC: Atomic de-excitation only

Lepton-number conserving vs lepton number violating mode
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Detection challenge: suppressed decay probabilities
PSF for 2v3- 3~ and 2v6+ (3" decays to final g.s.
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2. HYBRID OPAQUE LIQUID SCINTILLATOR |

S Hybrid slow scintillator separates Cherenkov and
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' 3. THE NuDoubt*+ EXPERIMEN
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 Combining hybrid slow and opaque scintillator techniques paired with novel light read-out

(OWLs) in the search for DBD™

 Suitable for detecting positrons — sensitive to: 2v2p* (0v2p*) & 2vB*EC (0OvB*EC)
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Target volume
loaded hybrid-opaque scintillator
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Veto detector vessel
transparent scintillator

High detectable energy of the final state
signature including annihilation y's:
Ermax ® Qops +4m, = Qpiec +2m, = AM

First prototype:

* 50% enriched Kr-78 gas at 5 bar over-pressure

B/DIN /wax + PPO mixture designed for high

light yield and strong scattering

uloaded pricopaque st @ | Y' 229000 photons/MeV, expected readout yield 800
PE/MeV with OWLs

« Expected energy resolution ~ 2% in ROI for 0Ov mode
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Complementary background rejectlon apab|I| ies
detector technologies — background suppression based on o
and separation of events based on Cherenkov to scintillation light ratio.

Event topologies based on the
blob-dependent C/S ratio

Separation of the event categories based
on Cherenkov and scmtlllatlon Ilght
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' 5. NuDoubt++ AT SNOLAB |

SNolAB

* Low-background environment for rare-event
searches

Located at a depth of 2 kilometres in Vale's
Creighton Mine near Sudbury

* Low muon flux ~0.27 u/m?/day, reducing
cosmogenic 19C and 1C production
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