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Absolute Majorana Neutrino Masses

Decay rate of Ovf3f3

Majorana neutrino mass(mgg):
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Where, cj; = cosBjj, sj; = sinby;,
0 < 0j <m/2,0 <813 <27, a; and a, are Majorana
CP-violating phases.

Upper limit for mgg of 36-156 meV has been determined from OvB(3 decay experiment
of 136Xe at KamLAND-Zen ( PHYSICAL REVIEW LETTERS 130, 051801 (2023) ) with lower

limit of Ty, 2.3 x 102 yr using different nuclear matrix elements
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Neutrinoless Double Beta Decay (0v([3)

Figl: Feynman diagram for light neutrino exchange 0v{3§3
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Fig 3: Feynman diagram for two-neutrino double beta decay
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Decay Rate
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Recent Topic: Left-Right Symmetric Mechanisms of Ovf33 decay
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Recent Topic: Left-Right Symmetric Mechanisms of Ovf33 decay

A - mechanism

TABLE 3 | Results for half-life and bounds on neutrino mass and lepton number violating parameters. The T?}’z'e"p is taken from the experimental lower limit on half-life from

Ref. (Arnald et al., 2005) for #2Se and from Ref. (Arnold et al., 2016) for “®Ca. All results are for AV18 type SRC parameterizaionparameterization. We have assumed CP
conservation (y =0). The results are compared with QRPA calculations for A mechanism of Ref. (éimkovic et al., 2017).

Quantity 82g5e 525e Ref. 48Ca “8Ca Ref.
Simkovic Simkovic
et al. (2017) et al. (2017)
T [Years] 2.5 x 107 2.5 x 10% 2.0 x 107 2.0 x 10%
Crnm [Years]™ 31.21 x 107" 51.3 x 107 4.06 x 107 2.33 x 107
Cyna [Years]™ 10.46 x 10714 —27.0x 1074 3.37 x 107 -1.04 x 107"
Cu [Years]™ 36.19 x 107" 150.0 x 107 539 x 107" 101 x 107
My [6V] 1.83 1.43 17.92 23.7
m 3.32 x 107° 1.83 x 107 30.44 x 107° 22,30 x 107°
Frontiers in Astronomy and Space Sciences | www.frontiersin.org 6 November 2021 | Volume 8 | Article 727880
([/ > f,s\ > u }frontiers N I‘FJ‘R‘IGlINAL RESEAHC}I—:
) ¢ \/\\ in Astronomy and Space Sciences ok 10,3360,
e
\‘l ‘h
A Interacting Shell Model Calculations
€p -
B / for Neutrinoless Double Beta Decay of
82 - )
dy ——>——o F——— s Se With Left-Right Weak Boson
{a) A-diagram due to both LH and RH currents. Diagram Exchange
x 7} arising from jj ./}3)1,-./,-‘, term.

Yoritaka Iwata'* and Shahariar Sarkar®

"Faculty of Chemistry, Materials and Bioengineering, Kansai University, Osaka, Japan, “indian Institute of Technology Ropar,
Rupnagar, India
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Nuclear Matrix Element(NME) M°V

2
OV _ a0V BV r0 0
M®Y = MGVT - g_zMFV + 1V[TV Shell structure of nucleus
A

* F-Fermi

* GT- Gamow-Teller 126
* T-Tensor p—TTT

* gy and g, are vector and axial vector constant Sho

Mg’ = (flt_11-, 0%,li) a=(F,GT,T)

Ov[3f transition operators
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* Fermi Type: O, = SgHg(r) = Hg (1) 4ho {ld S ——
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Models of Nuclear Matrix Element calculations o 3
P T o
* Nuclear Shell Model (NSM) (We use this) p 9
* Quasiparticle Random Phase Approximation N B
(QRPA)
* Projected Hartree Fock Bogliovob Method
(PHFB) _ Fig 3: Nuclear shell structure
* Interacting Boson Model 2 (IBM2)
8

* Energy Density Functional Theory (EDF)



Method: Running nonclosure and closure

Here....Neutrino potential are calculated explicitly in terms of excitation energy of 48Sc

(0]
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Ho(r Ep) = — jo mlp(qr)ga(q)qdq (n'I'[H, (r, ED|nl) = f R,/ Ryr2dr * Hy (1, Ep)

Closure approximation Eq + Ej = (E)

Nonclosure Closure approximation
EO + Ei‘; g 1.9 MeV + Ei‘; g ntermediate (.48Ti )

Explicit Form of NME in running nonclosure method

Diagram to Calculate OBTD for 0vp of *8Ca
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O Two-neutrino double beta decay within the mapped IBM

0 Modeling neutrinoless double-beta decay with operators from chiral effective field theory
O Impact of isovector pairing fluctuations on neutrinoless double-Bdecay in MR-CDFT

O Improvement of reliability of nuclear matrix element of double-beta decay

0 Neutrinoless DBD from valence-space in-medium similarity renormalization group

[0 Beta spectral shapes - A versatile tool for probing weak interactions

0 Neutrinoless double-beta decay nuclear matrix elements: overview and future directions
O implication of ab initio no-core Monte Carlo Shell Model to double beta dacay

O Improved neutrinoless double-beta-decay matrix elements in the pnQRPA

O Anti-Neutrino Nuclear Responses by Ordinary Muon Capture: Status and Review

0 Recent progress in the nuclear matrix element calculation using the FAM for QRPA

O High precision description of two neutrino double beta decay spectra

O Study of Neutrinoless Double Beta Decay in Nuclear Shell Model

O Impact from nuclear structure aspects on the neutrinoless double-beta decay

O Uncertainties of NME of neutrinoless DBD based on Skyrme QRPA model and beyonl%
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