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Current status (gA = 1.25, Jastrow s.r.c.)

QRPA:T’07 = V.R., A. Faessler, F. Šimkovic, P. Vogel, NPA 793 (2007)J’07 = M. Korteleinen, J.

Suhonen, PRC76, 051303;76, 6024315 (2007) NSM’07 = E. Caurier, J. Menendez, F.

Nowacki, A. Poves, PRL100 (2008) IBM2’09 = J. Barea and F. Iachello PRC79 (2009)



Can one measure nuclear matrix elements of
neutrinoless double beta decay?



Can one measure nuclear matrix elements of
neutrinoless double beta decay?

Yes, we can!
c© US president B. Obama

V.R., A. Faessler, arXiv:0906.1759 [nucl-th], to be published in PRC (RC)



Nuclear0νββ-decay (¯ν = ν)

Light neutrino
exchange mechanism
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virtual excitation
of states of all multipolarities
in (A,Z+1) nucleus

Gamow-Teller amplitudes to1+ — from charge-exchange reactions (D. Frekers, Sep 23)



Double Fermi transition (Jπs = 0+)
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M2ν
F = 0 if isospin SU(2) symmetry is exact —Violated by Coulomb
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Only isotensor̂V(2)
C contributes to [̂T−, [T̂−, V̂C]

]
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Ĥtot = T̂ + Ĥstr + V̂C

If Ĥstr exactly isospin-symmetric:
[

T̂−, Ĥstr

]

= 0

⇓

Ŵ0ν
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Measure the∆T = 2 isospin-forbidden matrix
element〈0 f |T̂−|IAS〉

charge-exchange (n, p)-type reaction

Challenge:〈0 f |T̂−|IAS〉 ∼ 0.005
〈IAS|T̂−|0i〉 ≈

√
N − Z ∼ 5

M0ν
F (QRPA)/M0ν

F (S M) ≈ 3 ÷ 5



But M0ν
F /M

0ν
GT ≈ 0.3

RatioM0ν
F /M

0ν
GT

may be more reliably calculable thanM0ν
F andM0ν

GT separately



∫ ∞
0

C(r)dr = M0ν
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Only smallrab ∼1–2 fm determineM0ν

⇒ nucleon pairs in the relatives-wave contribute⇒ T = 1, S = 0 pairs

σ1 · σ2|S = 0,T = 1〉 = −3|S = 0,T = 1〉

⇓

M0ν
GT = −3M0ν

F

provided the neutrino potential is the same in both F and GT cases

High-order terms of nucleon weak current⇒ M0ν
GT/M

0ν
F ≈ −2.5



Conclusions

•M0ν
F can be related to Coulomb m.e. determining∆T = 2 isospin

admixture of the DIAS in the final g.s.

•M0ν
F can be reconstructed if one is able to measure Fermi m.e.
〈0 f |T̂−|IAS〉
(e.g. charge-exchange (n, p)-type reactions)

• can help to discriminate between nuclear structure models
(difference inM0ν

F as much as the factor of 5)

•EstimateM0ν
GT/M

0ν
F ≈ −2.5 must hold

Supported by: DFG TR27 “Neutrinos and beyond”



Backup

Switching off Coulomb
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Backup
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Backup
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Backup
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