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Classical Double Beta Decay Problem
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TR Neutrino oscillations parameters

Oscillation parameters
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Fork on the Road: Are Neutrinos Majorana or Dirac Fermions?

Weinberg’s
dimension-5 BSM
operator contributing to
Maj orana neut&ino
mass

Best (Only?) Bet: Neutrinoless Double-Beta Decay.
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Neutrino P effective mass
arxiv:1507.08204
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Shell Model Nuclear Matrix Elements

many — body two — body
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Short range correlations (SRC): f SRC — I-ce (1 ~br )
TABLE II. Parameters for the short-range correlation
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SUSY R-parity violation
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compidieren DBD signals from different mechanisms

R. Arnold et al.: Probing New Physics Models of Neutrinoless Double Beta Decay wi arxXi1v:1005.1241
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Effective field theory approach
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(a) The generic OvBp3 decay (b) Light left-handed neutrino
diagram at the quark-level. exchange diagram.
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Effective field theory after hadronization
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Consequences: - scales for new physics

- baryogenesis via leptogenesis
PHYSICAL REVIEW D 92, 036005 (2015)
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Consequences: - scales for new physics

- baryogenesis via leptogenesis

PHYSICAL REVIEW D 92, 036005 (2015)
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The efftect on the half-life
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lllllll Summary e

* The physics of the neutrinos 1s very exciting and offers a
lot of research opportunities.

* Double beta decay (DBD), if observed, will represent a
big step forward in our understanding of the neutrinos,
and of physics beyond the Standard Model.

* The physics learned from DBD 1s complementary to that
learned from Large Hadron Collider (future colliders).

 Better nuclear matrix elements and effective DBD
operators are needed, especially for the short range
mechanisms.

e More details 1n arxiv:1706.05391
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