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Introduction (PHFB) model by using single particle energies

Besid h dard hani I]%SPES) derived from Woods-Saxon potential and
eS| es the standard mass mec anism, ®Sur ditferent parametrizaions of pairing plus
neutrinoless double betafp) decay is also yiipolar  effective  two-body  interaction

possible with the coexistence of right-handed yi;sted to reproduce the available experimental
V+A and left-handed/-A currents. Specifically, ¢,p-shell occupation numbers [3].

the light and heavy Majorana neutrino exchange
involving left and right handed currents within .

the left-right symmetric model (LRSM) can Formalism and Results

provide sharp limits on effective neutrino massThe inverse half-life of the \BB  decay for
as well as effective coupling parameters of righto* . 0* transition is given by

handed currents. The limits on these parameters <m >Y <m >
are extracted from the observed experimental [T.7;]™ = [j Cmm’{ j</1 >Cyy
half-life limits of upB decay by calculating the m

1)

appropriate nuclear transition matrix elements +[< m >j <p>C,+<1>*C,
(NTMEs). The extraction of accurate limits on !
these parameters depends on the reliability of +<n>*C,+<A><n>C,

NTMEs which is quite a challenging task due tQynere the nuclear structure factofs, are
non observation ofupp decay. The reliability of combpinations of appropriate NTMEM"d and
wave functions used to calculate NTMEs Ofphase space factors. Theg, <A> and <> are
OvBp decay is tested by reproducing thehe effective light Majorana neutrino mass, the
experimentally extracted NTMEM,, of 2B effective weak coupling of right-handed leptonic
decay and other observed nuclear spectroscopigrrent with right-handed hadronic current and
properties. Over the past years, the experimentgle effective weak coupling of right-handed

sub-shell occupation numbers Mo, ““Ru, |eptonic current with left-handed hadronic

1281%re and **Xe nuclei have already beencyrrent, respectively.
made available b[1,2]._Theddr_e_production hof The Hamiltonian of the pairing plus
occupation numbers in addition to other . . ) . ;
available spectroscopic properties can play %ultlpolar fffectilv_e two-body interaction used in
crucial role in improving the reliability of model € present work s given as

wave functions used in the calculation of H =H,, +V(P)+V(QQ)+V(HH) (2
NTMEs. The NTMEs M® of OvpB decay have been

In the present work, we study the electron . o -
- ’ calculated with four parametrizations of pairin
emitting WRP decay mode of**Zr, 1Mo, P pairing

. ) lus multipolar effective two-body interaction
10pg, 1%81%re and °Nd isotopes within P P y

hani ivolving liaht Mai i and three parametrizations of short range
mechanisms Involving 1ig ajorana Neutninoe, ye|ations (SRC). The details about these

][nasi andt rlghlt-h?r:de(,i\n_c'\:/tljérents. The W?V arametrizations and method to fix them have
unctions to calculate S are generateg.q, given in ref. [3] and references there in.

within  projected Hartree-Fock-Bogoliubove
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The SPEs and strengths of pairing andeduced in comparison to those calculated
multipolar interactions are adjusted to reproduceithout adjustment of occupation numbers.
the  experimentally  available  sub-shellUsing the average nuclear structure factors, on-
occupation numbers [1,2] and excitation energieaxis limits on ,>, <A> and > are extracted
Ey of 2* states of'*Mo, '®Ru, "****Te and from the observed half-life limits ofvpB” decay
3% e isotopes. In the rest of nuclei, the SPEs argf 94%zr, 190\1g 11%p(, 12813 znd 150N
scaled accordingly to reproduce the excitatioisotopes and presented in Table 3.
energiesE,r of 2 states. Employing four sets of

HFB intrinsic wave functions, the deformationTable 3: Extracted limits on m,>, <A> and <>
parameters, of the nuclei under considerationfor oug - decay.

are calculated and presented in Table 1. Nucel | <m,> A> <>
, ¥7r | 85540° | 2.17%10° | 1.11x10°
Table 1. Theoretically calculateds, values %7, 9.60 8.19%10° | 1.28<107
along with their experimental values. 0o 045 2421x107 | 6.41x10°
Nudlel | &y | Theory Exp. [4] "Pd | 1.2010° | 1.84x10° | 1.78<10°

%zr ] 0.5] 0.0996x0.0316] 0.090+0.010
Mo | 0.6 | 0.1600+0.0010] 0.1509+0.0015
%zr | 0.5 | 0.0840£0.0020] 0.080+0.017
%Mo | 0.4 0.1749+0.0019] 0.1720+0.001
™Mo | 0.6 | 0.2452+0.0005] 0.2309+0.002
Ry | 0.4] 0.2206+0.0027  0.2148+0.001
pd | 0.5| 0.2453+0.0092 0.257+0.006
cd | 05| 0.1848+0.0065 0.1770+0.003
Te | 0.6| 0.1389+0.0011 0.1363+0.00]
Z&e | 0.5| 0.1838+0.0022 0.1836x0.0049 To summarize, we have calculated the sub-shell
BTe | 05| 0.1106+0.0065 0.1184+0.0014 occupation numbers, yrast spectra, deformation
¥Xe | 0.5] 0.1686+0.0061 0.169+0.007 | parameter andil,, of potential nuclei for 8P’
™'Nd [ 0.5]| 0.2811+0.0009 0.2853+0.0021 decay within PHFB model. After getting an
“sm [ 0.4] 0.2240+0.003§ 0.1931+0.0031 overall agreement between the calculated and

observed properties, NTMEM®  of Qupp
The reliability of wave functions has been furthetlecay within mechanisms involving light
tested by calculating the average NTMMs, Majorana neutrino mass and right-handed
(Table 2) for the 0—0" transition of 28~ currents have been calculated and limits on
decay and comparing them with the availablem,>, <A> and €)> are extractedt is observed
experimental data [6]. that NTMEs M®  calculated with wave

functions  having adjusted experimental

Table 2: Theoretically calculated averageoccupation numberare in general reduced.
NTMEs M,, along with experimental values [5].

2 Te 3.95 1.28<10° | 4.85x10°
BTe 0.17 2.00x107 | 2.5%10°
Nd 3.73 3.22x10° | 6.04x10°

o)

N

It is observed from Table 3 that the most
stringent limits are obtained f&i°Te nuclei.
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