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The goal Is to determine the effective mass of the neutrino using the neutrinoless double-3 (Ovf3f3) decay of
the nuclel. The theoretical calculation of the nuclear matrix element (NME) of this decay Is necessary;
however, the calculated NMEs by different methods and groups are distributed in a broad range of the

max-to-min ratio of 2—3 depending on the decay instance. | calculate the NME including the many-body
corrections to the transition operator, to solve this problem.
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List of nuclei used in the experiments Ty, 73! the coordinates of the two nucleons. The calculation was performed for 136Xe->136Ba with
76Ge->76Se 130Te>130Ke 136031363 M;, Mp: the masses of the initial and final nuclei, the phenomenological Skyrme interaction (SkM*) and
150Nd->150Sm 48Ca—>48Ti  825e—>82Kr _ respectively; the nucleon rest mass is excluded. the contact pairing interactions; For the calculation
%7r>%Mo  100Mo->100Ry 110pd->110C(d E¢: the average energy Ofth_e lntermedla.te states. procedure , see J.T., Phys. Rev. C 102, 044303 (2019).
q: the momentum of the Majorana neutrino.

_ 1ieCcd—>1tesn  1245n—>1%4Te  and more -

The intermediate nuclear states are obtained by the
guasiparticle random-phase approximation (QRPA).

L : 3.095 —0.467 3.384
Principle to determine effective neutrino mass The initial and final ground states have many-body
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1=1,2,3 The first-order vertex correction —0.763 0.544 —1.100
U . Pontecorvo-Maki-Nakagawa-Sakata matrix 2.332 0.077 2.284
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The VJJ term Is the major term. This is because the
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measurement | l . 136 36 [ .
| L strength function of +°°Ba—*°*Cs (intermediate
Theoretical calculation The meson propagator (Wavy ||ne) 1S replaced by nUCIeUS).
g.s.: ground state; m,: electron mass the nuclear interaction (horizontal dashed line).
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Final state, intermediate Initial state, C; and Cr: intermediate nuclear states obtained by - 10 meV .
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nucleus(N=2,2+2) (N-1,z+1) nucleus (N,Z) For numerical calculation, the ground states (GS)
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R: nuclear root-mean radius are approximated by the Hartree-Fock-Bogoliubov
states. The GS correlations are partially neglected The OvBp half-life can be estimated with an assumed
The transition operator used in my calculation is in the other parts. effective neutrino mass (m,). The experimental half-
V,(r12, Eg) = hy(rp){—01 - 02 + g /gi} 1112 MYV is calculated analogously. life of the 2vBp decay was taken from A.S. Barabash,
. Proc. of MEDEX'19 for obtaining g§™(phen.,2vBp).
Double-Gamow-Teller + Double-Fermi . .
| The important step has been taken towards solving
Neutrino potential  9v: Vector current coupling the long-standing problem of the uncertainty of the
=1 OvBB NME.




