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TECHNISCHE
UNIVERSITAT
DARMSTADT

EMMI PHYSICS DAY / PROBING NEUTRINOLESS DOUBLE-BETA DECAY BY NUCLEAR OBSERVABLES

HALF-LIFE OFl/ﬂﬂ DECAY

Half-life to be measured
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Half-life to be measured

Agostini et al., Rev. Mod. Phys. 95, 025002 (2023)

22.07.2025 Institut fur Kernphysik, Theoriezentrum | TU Darmstadt | L. Jokiniemi 4



TECHNISCHE
UNIVERSITAT
DARMSTADT

EMMI PHYSICS DAY / PROBING NEUTRINOLESS DOUBLE-BETA DECAY BY NUCLEAR OBSERVABLES

HALF-LIFE OF (v DECAY

Mai
Half-life to be measured ajorana mass

gy = Y, Uy
k

Nuclear matrix element
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1 Introduction to double-beta decay
2 Second-order processes as probes

3 Muon capture as a probe

4 Summary and Outlook
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NO-CORE SHELL MODEL (NCSM)

» Solve the nuclear many-body problem

= Two- (NN) and three-body (3N) forces from yEFT: N=N__ +1 ‘

H(A)—ZPZ+Z‘C¥N(I'—1’)+ Z l]k

=1 i<j=1 i<j<k=1 N=1
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» Solve the nuclear many-body problem

= Two- (NN) and three-body (3N) forces from yEFT: N=N__ +1 ‘

A) _ pi NN
H()—Z +2Vij (r; —1;) + 2 it
i=1 i<j=1 1<j<k=1 N=1 %
» Expansion in Harmonic Oscillator (HO) basis: N

max

PO =N N =y @0, ry, 1y

N=0 j
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MUON CAPTURE ON LI
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» Calculations slightly underestimate the
experiment

= No-core shell model consistent with
other ab initio methods:
Variational Monte Carlo (VMC) and
Green’s Function Monte Carlo (GFMC)

G. B. King et al., Phys. Rev. C 105, L042501 (2022)

Rate(103/s)
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= Rates obtained by summing over ~50 final X34 _ 4 -1
states of each parity = | Weotal = 9-674 x 107 s
= Summing up the rates up to ~20 MeV, we = 2] ir-"_lj -
capture ~85% of the total rate in both >C le- _ B
16 — (o)siaive
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« Better estimation of the total rates using — . . . . .
the Lanczos strength function method ’ 2 E40_ E, [1\6/IOeV] ¥ o
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§= Ordinary muon capture on light nuclei is well described § B I
& 0 1 2 3 1

by ab initio nuclear theory
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{. Consistent study of the yEFT corrections to Ov33 decay 1
¢ in an ab initio framework

fx Extend the ab initio studies on muon capture in heavier | | Deutsch1968 44

. nuclei including exact two-body currents ’ Nt s
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