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Motivation

MOLLER Experiment

Hall A @ JLab

2

MOLLER Collaboration (2014)
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PV Møller scattering

• Scattering of longitudinally polarized  off unpolarized e− e−

APV =
σR − σL

σR + σL

• MOLLER goal:  (  better than SLAC E158)δAPV = 0.7 ppb × 5

3



SUQ (INT) DPF Meeting @ Pheno 2024 May 15, 2024 3

PV Møller scattering

• Scattering of longitudinally polarized  off unpolarized e− e−

APV =
σR − σL

σR + σL

• MOLLER goal:  (  better than SLAC E158)δAPV = 0.7 ppb × 5

3



SUQ (INT) DPF Meeting @ Pheno 2024 May 15, 2024 3

PV Møller scattering

• Scattering of longitudinally polarized  off unpolarized e− e−

APV =
σR − σL

σR + σL

• MOLLER goal:  (  better than SLAC E158)δAPV = 0.7 ppb × 5

3

ℒeff = ∑
i, j=L,R

g2
ij

2Λ2
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Λ

|g2
RR − g2

LL |
≃ 7.5 TeV• Sensitivity to New Physics:
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The minimal Left-Right Symmetric Model

Gauge group: SU(3)C × SU(2)L × SU(2)R × U(1)B−L

ℳn = (ℳν 0
0 ℳN)Neutrino mass:

Key aspects of the mLRSM

(W±
L

W±
R ) = (cos ζ −sin ζ

sin ζ cos ζ) (W±
1

W±
2 ) mixing:WL − WR

Mohapatra & Senjanovic (1980, 1981)

Scalar triplets 
and bidoublet:

Φ = ( ϕ0
1 ϕ+

2

ϕ−
1 ϕ0

2)ΔL,R =
δ+

L,R/ 2 δ++
L,R

δ0
L,R −δ+

L,R/ 2
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PV Møller scattering

5

mLRSM & Parity Violation
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mLRSM &  decay0νββ
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• EFT with light, right-handed sterile neutrino Dekens et al. (2020) / de Vries et al. (2022)

66

mLRSM &  decay0νββ
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•  depends on a few parameters:  and (T0ν
1/2)

−1 {ξ, MWR
} {( fR)ee, Mδ±±

R
}
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Results:  decay & PV scattering0νββ
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• The use of an EFT description provides a significant improvement in the 
-decay calculations and their corresponding sensitivity 

• The interplay between  decay and parity-violating Møller scattering 
processes is influenced by the value of -  mixing 

• The MOLLER experiment may hold important implications for the 
understanding of -decay experiments. In essence, the interplay 
between these two experiments may shed light on the underlying 
mechanism behind  decay, should future searches yield a positive 
result
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mLRSM &  decay — Diagrams0νββ
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Neutrino masses (mLRSM)

Mn ≡ (
ML MD

M𝖳
D MR)

MD = (κΓl + κ′ ̃Γ l)/ 2

ML,R = 2 fL,R vL,R

mν = diag(m1, m2…, m6) = U𝖳M†
nU U = 𝒰1𝒰2

𝒰1 = ( 1 R
−R† 1) , 𝒰2 = (UPMNS 0

0 UR)

𝒰†
1Mn 𝒰*1 = (Mν 0

0 MN) Mν = ML − MDM−1
R M𝖳

D ,
MN = MR .

𝒰†
2 (Mν 0

0 MN) 𝒰*2 = (
̂M ν 0

0 ̂M N)
̂M ν ≡ diag(m1, m2, m3)

̂M N ≡ diag(m4, m5, m6)

16
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Mixing and mass effects
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