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Double Beta Decay
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Neutrinoless Double Beta Decay (OVB )
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What Can We Learn?

* Dirac or IVIajoana?

 Absolute Mass Scale
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* Mass Hierarchy?



Neutrino Oscillation

Flavor neutrino is the mixing between mass eigenstates
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The asterisk (*) represents a complex conjugate



Most Recent Neutrino Parameters

Y= my +m, +ms Where m,, m,, and my are the masses of three
mass eigenstates

X2 =0.099 eV or0.102 eV from Cosmology 2022

m2 m1 = 7.417055x107> eV m2 m1 = 7.417055%x107° eV

ms —ms5 = 2437100551073 eV m5 — m5 = —2.49873005ex1073 eV
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Sum of Masses Versus the Minimum Mass
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Connection with Neutrinoless Double-Beta Decay

2

— m 2
0 1 B 0 9a 0
(T4 /"2) = GO (E,, Z2) ‘ MpPV — (—) Mo
me gV

V) C15C C12S e~0g )
e 12€13 13912 13 V1

_ 1¥e) o
Vu) — | —C23512 — €7 C12513523 (12023 — €7512513523 C13S23 Vy)

11e) 11e)
Vi) S$12523 — €7 C12C23513  —C12523 — €7(C23512513 €13()3 V3>

= 2| = ' 2 .2 2 1 .2i
mggl =1 2m; Upi = My cfpciz|e?® + |mysfycis|+|mysis|e?



Upper Bound and Lower Bound
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For the case of IH, m3; < m; < m,, (1) and (3) are used for the upper and lower
bounds



Impact on Neutrinoless Double Beta Decay
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Probable Region in the NH
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In the case of NH,
the probable region
IS quite narrow
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m, , 5 [6V/c?]

Non-Zero Minimum Neutrino Mass
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Remarks:

In the case of NH,
the sum of masses
lies within 0.0585
to 0.061

The corresponding
m; IS hon-zero



Impact on the Sensitivity for Half-life Measurements
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Sensitivity for Future Ge-based Experiments
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Effective Mass Versus Exposure
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Summary

*Planned ton-scale experiment will fully explore IH
— 10 meV

* Future 100-ton experiments are required to probe
NH—-1 meV

* Required Background Index — 1 event per kton
per year in the region of interest

*The minimum neutrino mass is non-zero



