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Introduction

NuclearOvBB-decay ¢ = v)

Light neutrino
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Introduction

Nuclear2vgg-decay

second order weak process
within SM




Introduction

measured'lz/vz (compilation of A. Barabash, 2005)

Isotope T, in 107y

48 2.1

Ca 4,275
5Ge 150 + 10
82Se 9.2 + 0.7
67y 2.0+0.3
100Mo 0.71 + 0.04
116Cd 3.0+0.2
128Te (2.5 + 0.3) x 10°
130Tea 90 + 10
136X e > 81 (90% CL)
150Nd 0.78 + 0.07

238 J 200 + 60
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Uej — first raw of the neutrino mixing matrix
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Nuclear Matrix Elements
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Introduction

V.R., A. Faessler, F. Simkovic, P. Vogel, PRC 68 (2003); NB& 72006); NPA 793 (2007)
Opp fitted to2vpB-decay half-life= stableM®”

0vA3B half-lives T (in years) assumingmgs) = 50 meV.

1/2

Transition MO Tf/vz

°Ge—'°Se 3.92 8.6 10°°

82Se82Kr 3.49 2.410°%°

Te—"Xe 2.95 2.210%°

PPNd—-*Sm 4.16 2.2 10%°
T

strongly deformed < SM (Nowacki’'04):“you can forget about it!”

SNO+ (& superNEMOY 0.1% of"™Nd = 56 kg of °°Nd = Mgz ~ 0.1 eV

But: M% = 1.57 pseudo-SU(3) model of Hirsalt al. NPA582(1995)
MO = 1.61 projected HFB appr. of K. Chaturvedial. arXiv:0805.4073 [nucl-th]



QRPA in deformed nucldi

e 2v33 in deformed nuclei; QRPA with schematic separable forces
F. Simkovic, L. Pacearescu, A. Faessler, NF38(2004)

R. Alvarez-Rodriguest al., PRC70(2004)

e QRPA with realistic forces in deformed nucl@i38 of :*°Nd)
applied first to2vBB (PhD thesis of M. Saleh Yousef)
M. Saleh Yousef, V.R., A. Faessler, F. Simkovic — arXiv:088®4 [nucl-th]

0viB (PhD thesis of D. Fang, work in progress)



QRPA in deformed nucldi

Basic relationships

AM(K), M) = |5 [Dh(,6,9) Qi + (~1M* Dy (8,6,0)Qh, (1050 (K = 1),

\/@DW, 0.0)Q k055> (K =0)

(OF1 B IK*, me)(K*, me|[K*, m)(K*, my| B [0F)

WK, mm;

[IM(K), m)

MEr= D, 2,

K=0,+£1 myms

case | (shifted QRPA spectrum)

wrmm, = (Wkm = WK1 + WKm — WK)/2 + Wiy
case | (unshlfted QRPA spectrum)



QRPA in deformed nucldi

Deformed Woods-Saxon s.p. wave functi¢ii,)
decomposed over the spherical harmonic oscillator pj§&s

Q) = ) BlinQ:)

Ji

InQQ) = >'s Clj%_z 12 SINIA = Q. — X)[Z) is the spherical harmonic oscillator wave function

in the j-coupled scheme



QRPA in deformed nucldi

Two-body deformed wave function
Py = ) Fol o g, IK)

77p77n,\]
|77p77n, ‘JK> = léz J Qn |ﬂpr>|77nQn> andeﬂ M7n = Bp Bn ( 1)J o CJPQ'DJ —Qn

Two-body residual interaction m.e.
_ JK JK
Vi, prr = ZL 2. 2 FonwunF oy Gttty J)

Nplin N/ T

K .
AR WIPI M TS

plIn N/ M

K[,:)n’ = Qp + Qn/ = Qp/ + Qn



Results]

GT strength functions (gph = 1.15; y = 3.73/A°’ MeV)
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def= exp. defor.53,("°Ge)= 0.1, 5.("°Se)= 0.16 (P. Raghavan, At. Data Nucl. Data Ta#R (1989))



Results]

GT strength functions

Realistic Separable
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def. (1)— exp. defor.: 8,(**°Nd)= 0.37 + 0.09, B,(**°Sm)= 0.23 + 0.03
(P. Raghavan, At. Data Nucl. Data TalR (1989))
def. (2)— calc. defor.: 8,(*°Nd)= 0.24, 8,(***Sm)= 0.21

(P. Moeller et al., At. Data Nucl. Data Tal89 (1995))
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Conclusions$

e Realistic (G-matrix based) NN interaction is implementethie
QRPA equations for deformed nuclel

e GT strength functions an2v88 decay matrix element are
calculated for°Ge and™°Nd.

e Prospect for QRPA calculation &% for °°Nd is opened
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