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Double Beta Decay
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Mo{, orona Neutrinos
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Charged Current Weak Interaction

Lale) = 521 = ) Wi+ P+ ]

+h.oc O

€ Vel y?R

_ ¥ _ | YuL YR

l IR N i vy, = VL | VR — lfb .
General Neutrino Mass Term

1

Lan(z) = =5 (L) 1R )M ( *

DO

ol

Mp M3*
Moz[ MY =M, MY =M

Mp My

Diagonalization of the Mass Matrix
0,M°0," = MS
Mjk = 5kaj, my 2 0
Sjk = 5]ij; Sj = +1

Ln=—3NMN
Mass Eigenstate Majorana Neutrinos
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CP Transformation Property
(CP)N(z,t)(CP)™ =iSy'N(—=,t).

71




Propagators of Majorana Neutrinos
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Current Neutrinos
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Propagators of Current Neutrinos
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Neutrino Mass Matrices

1. Dirac Neutrinos
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2. The See-Saw Mechanism (1-Generation)
M’ =

- imp mp
Diagonalization
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Theoretical Description of 33 Decay
Effective Hamiltonian

Charged Current Interaction for Leptons (8 DeCa,y)
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Mixing of Wi, and Wy

Wf] [ cos( sin(

Wlm
Wg Wiy

Effective Weak Interaction Hamiltonian

Hw = (G COS 9(;/\/—2—)( jL”JﬁLT + Klequ{T
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Nucleon Currents
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+gpsq" )Y(z)

JE(z) = @(z)m (gvy* — igwot gy + gav™ s
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Nonrelativistic Impulse Approximation
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(k: order in 1/M)

Retained terms:

D, = [pn + P, — iﬂﬁan X (pn - p;)]/QM
(/,Lﬁ = I-a:g-l—l = 4.70)
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OvB3 Decay

Fiffective Hamiltonian

Hyw = (G cos QC/\/_ [JLmJLz ‘*‘JRz#JRz] + h.c.

T = U(HT + wJE)
Jl = VOB + )

Differential Ov53 Decay Rate
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0 — 0% 0vB8 Decay
Differential Decay Rate
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Approximation
G+wtEy—EBrRw+ Aj
where
A;j=¢+(EN) — Ex
This is good because
w ~ 100MeV > Ey — Ey ~ k*/M ~ 10 MeV

- Summation £y over Nuclear States
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- Transition Amplitude in Closure Approximation
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Nuclear Matrix Elements
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Neutring Propagafion Function
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0*- 0" 0WAB DECay by Hem/y Newtrines
M A~ beV
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SUWIMG.V‘Y

* 0VRR Decay Amplitude'
=2 (Particle Phys‘ics Farameter )
*(Nuclear Matrix Element)

ASSW’“PﬁOVI: M & 100 MelY or ™m;» 163\/_ :

° Particle Physies Parameters
{my) = )i:' Uei ™
(x> = X Usilei %0
<hy = R Ui Vei )
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° Relative Sensitivity
(M)~ eV
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