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Outline

• Cosmology of self-interacting neutrino 

• Flavor-universal SInu & the Hubble tension 

• Laboratory constraints on SInu 

• Flavor-specific SInu
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A phenomenological model

All neutrino flavors interact with the same strength
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Cosmology of SInu
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Cosmology of SInu

Potentials enhance photon perturbation           larger Cl=)

Kreisch et al 1902.00534
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Cosmology of SInu

Kreisch et al 1902.00534

Strongly Interacting 
(SI)

Moderately Interacting 
(MI)

Two questions- 

• Origin of the SI mode? 
• Why is there a valley in between?
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Cosmology of SInu: Geff degeneracy w/ other params 
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SInu & Hubble

Phase shift
Free-streaming neutrino
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Laboratory Constraints
Example: nu self-interaction could come from a scalar (1905.02727)
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Flavor-specific SInu
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Flavor-specific SInu
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in the CMB power spectra
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Flavor-specific SInu
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Flavor-specific SInu: effect on H0
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Flavor-specific SInu yields smaller H0

H0 = 69.5±0.6 km/s/Mpc for TTTEEE+lowE+lens (2011.12315)

H0 = 69.6±2.5 (TRGB, 2002.01550) H0 = 73.2±1.3 (Riess et al, 2012.08534)
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Conclusions & Future Outlook

•Flavor-universal Geff (~10-2 MeV-2) is incompatible with BBN & laboratory 
data 

•Flavor-specific interaction may still be allowed 

•Flavor-specific SI mode coupling does not change 

•Changes in CMB spectrum is less, hence, more room to exploit the deg. 
with As, ns, 𝞽reio, H0             enhances the SI mode 

•One could look at massive neutrinos with off-diagonal couplings
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Parameter values
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