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DCEE reaction is a second-order nuclear process:

20 + éA —2 ., b + éqEzB

» Nuclear physics

Isospin dynamics
Effects of the rank-2 isotensor operators in bound
nuclear systems

» Neutrino physics
probing key quantities involved in S decay
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. [T(lh/’g Fl " is the decay time

* Gy, 1s the phase space factor
* M, 1s the Ovfp NME

* (mg ﬁ> is the neutrino effective mass
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Neutrinoless
double beta decay
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Michelle J Dolinski et al., Annu. Rev. Nucl. Part. Sci. 69, 219 (2019)
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DCE MECHANISMS CRERE

2-1/,8-,8

My, = (¢s|0°FF|¢p;) == Mpcp=(ps|0°F|p;)

DSCE 0vpp

Double Single Charge Exchange (DSCE) Majorana Double Charge Exchange (MDCE)

A Warning: there is also the Multi-nucleon Transfer Double Charge Exchange (TDCE)
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Exit channel:
» Second SCE-type transition

. Strong counterpart of the neutrino potential
Intermediate channel:

> Ty
» SCE-excited nucleus C
» Intermediate propagator G,

kE'H B’ > Pion potentials
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PION-NUCLEON ISOVECTOR T-MATRIX

e T, » S-WAVE
* T, > P-WAVE
* T, » P-WAVE

v
A’ > Transition Matrix Elements (TME)

Pion-nucleon scattering leading to
excitation of np- or pn' SCE particle-hole
configurations

T channel exchange of the *: Wig = (B|TunGrcTrun|A)
» Product propagator D_, &
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» Partial waves decomposition

* Closure form 4 180 as a projectile @ 275 MeV
* Collinear approximation

P- potential components dominate over the S-wave ones. » Short range — conjecture
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NUMERICAL RESULTS
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MOMENTS OF PION POTENTIALS:

Iij(n) = deT' r UU(T')
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Vij = (Tz)ij —(7">i2j

Potential distribution variance

potential spatial extension
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of pion potentials are near-

independent with respect to the nuclear system
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Components () (fm) v (fm?)
00 1.89 0.10
11 1.04 0.03
22 1.49 0.06
01 1.41 0.05
02 1.20 0.04
12 1.06 0.03

» The MDCE pion potential covers a radius of about 1 fm &
only a small dispersion around the mean value is present.
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Wig = (B|TonGrcTan|A) = Wig ~ Z My O
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» The double P-wave TME increase strongly with
momentum, exceeding the strength of the S-wave TME by
large factors.

» The imaginary part of TMEs is of moderate strenghts

» TMEs grow with the mass involved in the DCE transition

e Be—>%He

e 180 - I8Ne

. 288j 5 28Mp

° 40Ca N 4OAI'

° 48Ca — 48 Ti

° 76Ge - 76Zn

. 116Cd — 116pg
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CONCLUSIONS & FUTURE PERSPECTIVES &U0 ° acu
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»  The pion potential presents a radius of ~ 1 fm  pronounced short-range character of the MDCE
mechanism;

» The MDCE mechanism is a near - independent from the nuclear system, especially for medium and
heavy nuclei, at the level of a few per cent.
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»  Differential cross section to compare with the experimental data: in progress!
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