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Neutrino mixing (I1)
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Neutrinoless double-beta decay (0v2p)

u v,
dA.—é\/pW e-

B decay: (A,Z) => (A, Z+1) +e-+ 7,

If Majorana v, (v=anti v)

d_._/ (T%)t ~ GxMs* <m,>*
w " G: phase-space integral
w e M: nuclear matrix elements
d—>—<*{ﬁ\ <m,.>: effective Majorana v, mass
0 B;d SMee=>= | ZV i mi|
V- ecay
<m. > —> absolute v mass
(A,Z) => (A,Z+2) +2e (AL=2) —> hierarchy
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Effective Majorana v mass
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Rare Kaon decay
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Experiments
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Experiments & results

hep-ex/0006003 Br(KT — ptputr™) < 3.0 x 107(90%C.L.)
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Limits from other AL=2 processes

Rare D&B decays: D+-2>n- ut+ ut
B+ =2 K- utu+, etc.

Muon capture: u- (AZ2) 2 (AZ-2)u+
Muon positron conversion: u- (A,Z) =2 (A,Z-2) e+
(hep-ph/0005285)
Tri-muon production: VN =2 p-ptp+X
Di-lepton at HERA: ep 2v, |1 X (lI=pp, T, ey, er)

+ -)
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Results

(Mee)  (Mey)  (Mer) 2.1071° 1.7(8.2)-10? 4.2-.10°
(Mag) = (M) (my) | = 500 14.-10% | GeV.
(M ) 2.0 -10%
Mee : Ov2[3

Mepn: Muon positron conversion: u- (A,Z) =2 (A,Z-2) e+
Mup: Rare Kaon deay, tri-muon production (<10E4GeV)
Mit: HERA dilepton production
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Conclusion

Neutrino oscillation experiments =>neutrinos have mass.

Searching for effective Majorana neutrino mass
—> Majorana or Dirac neutrino
—> absolute neutrino mass
-> hierarchy

Ov2p Is not the only way to measure effective mass (though it gives
the most stringent limit).

Limits on rare Kaon decay (K+ =2 &- u+ u+) 2 Muu<500GeV

Many processes with “Lobster diagram” (AL=2) can be used to
measure (set limit) on effective mass.
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Experiments:
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