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Calculations of Nuclear Matrix Elements (NMEs) of
Neutrinoless Double Beta Decay using Spin-Tensor
decomposition method of Nuclear Shell Model

Neutrinoless double beta decay is a rare and important process to know whether neutrinos are Dirac or Majo-
rana particles. It also gives hints of absolute neutrino masses. But this weak process is still unobserved even
after 70 years of its predictions [1]. Problem is in the uncertainties in theoretical calculations of nuclear ma-
trix element(NME) which is directly related to the decay rate of the process. The decay rate of light neutrino
exchange mechanism of the process can be written as
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Nuclear matrix elements have Fermi, Gamow Teller, and Tensor part
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Individual part of nuclear matrix elements can be written as [2].
M =300 i viniines TBTD(pt, jp2, jnt, jn2, J) X TBME(jp1, jp2, i, 2, J) 4
We did calculations for the decay
WCa—8Ti+e +e .

In our calculations, we used spin-tensor decomposition method of nuclear shell model [3] to decompose in-
teraction gxpfla for fp model space into various components (Central, Spin-Orbit, and Tensor) and showed
the individual as well as combined contributions of various components to the calculation of TBTD. For our
calculations, NushellX@MSU [4] shell model code was used to find the values of two-nucleon transfer am-
plitudes(TNA) which were used to calculate TBTD [5]. Final nuclear-matrix-elements (NME) were calcu-
lated with the calculations of two-body matrix elements (TBME) and TBTD using spin-tensor decomposition
method of the nuclear shell model. We will show all the results in details at the conference.
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