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[Fuyuto, Harz, SW in preparation]
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LQ

Effective operator 
description

LQ

Any new particle coupling 
to RHNs and/or leptons

or

or

Example operator:

𝜈SMEFT
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• Assignment of LN:

• “Most” promising observable:             decay

LNC LNV

[by K. Fuyuto]
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• 4-fermion interaction at low 
scales

RHN Mass [MeV]

[Fuyuto, Harz, SW in preparation]
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• See also [Dekens et. al. JHEP 2020]

LNC operator:

RHN Mass [MeV]

[Fuyuto, Harz, SW in preparation]
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LNC operator:

Order of 
magnitude effect!

RHN Mass [MeV]

[Fuyuto, Harz, SW in preparation]
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Thermal/Resonant

Via Oscillations

Coherent oscillations

Scatterings

−1

−5

+3

[Nir 2009]

EW Sphalerons

Osc.

[Klaric, Shaposhnikov, Timiryasov 2103.16545]

[Flood et. al. PRD 2022]
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LNC operator:

Order of 
magnitude effect!

[Fuyuto, Harz, SW in preparation]
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But still 
exciting!

Need low 
reheating 
temperature

BAU 
exponentially 
suppressed

[Fuyuto, Harz, SW in preparation]
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+

BUT

Example operator:

Falsify?

[Fuyuto, Harz, SW in preparation]

RHN Mass [MeV]
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Neutrino masses – Seesaw mechanism

Baryon Asymmetry of the Universe - Leptogenesis

Lepton number violation –             decay
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Dependence on reheating temperature
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Dependence on reheating temperature

[Fuyuto, Harz, SW in preparation]
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Lifting mass degeneracy
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Lifting mass degeneracy

[Fuyuto, Harz, SW in preparation]
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