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Potentially can also  
solve small 

 scale problems in 𝞚CDM

A model of neutrino interaction
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self interactions
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A model of neutrino interaction

Degen
erate

 mass

Non-degenerate mass

Interaction strength

Dimensionless 



How does it affect GW ??



GW Evolution

GW mode Anisotropic Stress

Dominant contribution 
Neutrino



Neutrino interaction enhances GW

GW mode

Dominant contribution 
Neutrino

Suppressed due to
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Mean free path > Hubble scale



Mean free path of Neutrino
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Effect on CMB B mode



Review of CMB B mode
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Neutrino interaction enhances B modes at small scale

(nT > 0)
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Conclusion

There is rich information (BSM) hidden in the 
CMB B modes spectrum beyond just the tensor to 

scalar ratio.
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