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Beta decay

Quantum-wise: Hg = —ZJMJ',u + h.c.

Annihilation-creation

Annihilation-creation
of a lepton (e,v.)

of a hadron (p,n) 2/7
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Energy parabolas of the even-even and odd-odd isobars of A =76.
Data from F. Kondev et al., Chinese Phys. C 45, 030001 (2021). 3/7
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Nuclear matrix element

= Gavpp(Z, E) -

lepton ic part nuclear matrix element
(all nuclear QM)
4 /
— G Extremely rare.

(only 11 nuclei)
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Fermi golden rule of the 2" order

FE
A
Theoretical estimation via virtual transitions:
_|_ A~ ~
1) > 5 (0F [Hp|1,7) (15 [HplO)
2u —
T L AE,, + 3Qss + AM
E., —_—
N g Key difficulty: constructing
- 07,115, [0F)
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Forbidden transitions contribute to the total decay rate.



NCCI based on Skyrme nuclear density functional

INCCI,)
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: . NCCI)
rediagonalization NCCIL)

> » |NCCI;)

INCCL)

no good quantum numbers good quantum numbers

¥ P-transitions Y, P transitions

6/7



Status and future plans for the model

Exemplary estimation for
76Ge nucleus

What next?

(J::W —_ Maga| e 0150 . ZIV,B,B decay calculation of 136.Xe
: " - (in progress) and other nuclei
0.06] * Implementation of neutrinoless

| Mixing in ®Se, G matrix elements into NCCI
4] — Mixing in e framework
oo | T * Tests of the model on
(hypothetical) OvBp decay.
.
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Summing contributions from 1*, up to
saturation.
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