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Neutrinoless Double Beta Decay ( DBD)0ν

DUNE Experiment
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ZX → A

Z+2Y + 2e−

T−1
1/2 = mββ
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G0v M0v
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Decay half-life:

Particle Physics: mββ =
3

∑
i=1

U2
eimvi Nuclear Physics

Atomic phase space

Proton-target interaction

Mesons
K /π+ → l±N → l±ν

Detected at ND
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 Or Nν

DBD

DBD0ν

Collision

Meson decay

N production & decay

Products detection



Heavy Neutral Leptons in Seesaw Scenario

ℳν =
0 mD,1 mD,2

mD,1 μR mS
mD,2 mS μS

= U
mν 0 0
0 mN 0
0 0 mN (1 + rΔ)

UT

U1−d ≈
1 se1 se2e−iδ

−se1c12 − se2s12eiδ c12 s12

se1s12 − se2c12eiδ −s12 c12

⋅ diag(1,eiϕ1, eiϕ2) + 𝒪 (s2
ei)
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V2
eNi

mNi
M0ν (mNi)
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1-generation Mixing Matrix:

DBD Decay Time (effective mass)

Two HNL 
contributions

3

Light neutrino contribution
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DUNE & DBD Constraints
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m� = 10-1.9eV
mN1= 800MeV

0��� DUNE

4

Benchmark: 400MeV at =   

                       800MeV at =

|VeN |2 10−9

|VeN |2 2 × 10−7
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1. DUNE-mixing 
2. DBD-splitting 
3. Overlap



Thanks for listening 

Questions
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