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Objective:

transparent derivation of the effective nuclear transition operators for 0+ → 2+ DBD

meson-exchange current of DBD
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In this talk:

revisit sensitivity of η- and λ-terms in 0+ → 0+/2+ 0ν DBD
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J. Suhonen, O.Civitarese, Phys.Rep. 300(1998)123, D Fang, A. Faessler PRC 107(2023) 015501

0+ → 0+ case: χ2
RG09 ∼ gAµV C2

ss

N ↔ ∆ DBD (neutrino exchange inside baryon) in 0+ → 2+ DBD

N∆ 0ν DBD

T. Sato (Osaka U.) DBD Feb. 25 2025 3 / 9



sensitivity of η- and λ-terms in 0+ → 0+/2+

Interference between L-handed and R-handed terms → p-wave neutrino propagator

PL(γ0ω − γ · k +mi)PR → γ · r

possibility to have positive parity nuclear effective operator for 0+ → 0+/2+ transition

(1) One of the electrons is p-wave → Fermi(V − V ) and GT A−A

0+ → 0+ : (s1/2p1/2) 0+ → 2+ : (s1/2p3/2)

(2) Both electrons are s-wave → V −A interference term

0+ → 0+ : (s1/2s1/2) 0+ → 2+ : X

(2) is the source of large sensitivity to η term, which does not exist for 0+ − 2+ transition,
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sensitivity of η- and λ-terms in 0+ → 0+/2+

Hadron current

< η > JLJL+ < λ > JLJR →< η > (V−A)(V−A)+ < λ > (V−A)(V+A)

transition amplitude of DBD

Mfi ∼
∫

dxdy
1

|x− y|
ē2(y)Oec1(x)

O: Difference between η and λ terms.

< η > [( /V (y)(r · γ) /V (x) + /A(y)(r · γ) /A(x))− ( /V (y)(r · γ) /A(x) + /A(y)(r · γ) /V (x))]

+ < λ > [( /V (y)(r · γ) /V (x)− /A(y)(r · γ) /A(x))− ( /V (y)(r · γ) /A(x)− /A(y)(r · γ) /V (x))γ5].

gAµV does not contribute to λ

s2, V A ↔ sp, V 2
0 A2:

4.7× qν

2MN
↔ meR, VCR

0+ − 0+ transition is sensitive to η: Right-handed current and V −A structure
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N∆ transition DBD

SU(6)/static quark model

∆ ∼ χSηS N ∼ (χMSηMS + χMAηMA)/
√
2

among 2+ transition operators, spin-spin interaction contributes

< ∆++||
3∑

i,j=1

2

3
[σi ⊗ σj ]

(2)h(rij)τ
+
i τ+j ||n >= −

8
√
10

3
<

1

r
>
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N∆ transition DBD

∆ component was calculated by π and ρ exchange model (T. Tomoda, NPA484 (1988) 635)

Meson-exchange current for 0ν DBD

contributes to 0+ − 2+ transition
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N∆ transition DBD

Possible estimation of MEC: ratio of the matrix elements of IA and MEC

A∑
m,n=1

τ+mτ+n σm · σn[r̂mn ⊗ r̂mn]
(2)h(rmn).

h(r): 1/r for IA, Y2(mπr) for MEC

From table of Tomoda(NPA484 635(1988) DBD of 76Ge)

MEC

IA
∼ 0.1 ∝

fπN∆fπNN

(m∆ −mN )g2A
<

1

r
>
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Summary

0+ − 0+ transition is sensitive to η-term than λ-term due to
R-handed current and V −A/V +A structure of weak currents.

σ · σY2 type operator can be useful measure of MEC.
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