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Active ν Sterile  DMν

 mass  neutrino photon dipole ν →
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Minimal sterile  DM excluded.ν
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 ℒνSMEFT = ℒ(d=4) + ∑
d=5

∑
I

𝒞(d)
I

Λd−4
𝒪I

(d)
SM Fields  
+ νR

1/Λ2

(a) (b)

1/Λ2

 can always be explained in .ΩDM νSMEFT

No oscillations / mixing required.
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New neutrino photon 
dipole contributions, e.g.
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dimension 4 Interference of d=4 & 6 

 For  : evade X-ray bound and have DM. Λ = 𝒪(103) TeV

Large mixing allowed

Amplitude 

cancellation
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 :0νββ
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dimension 4dimension 6

Evidence for sterile  with non-standard interaction 
from these operators would rule out the DM hypothesis.

ν

 +  decay test up to  0νββ π Λ = 𝒪(80) TeV ≪ 103 TeV


