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Bang, neutrinos got decoupled 
from other particles.

• Detection of C B will validate 
modern cosmological theory.

ν

• It will provide a window to the 
first second of creation of the 
universe.
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• Neutrinos start clustering when they become non-relativistic. Relic neutrino 
density gets enhanced. ,   is relic neutrino overdensity.nν = ξnν,0(1 + z)3 ξ

• The current strongest experimental constraint on the local neutrino 
overdensity from the KATRIN experiment is .ξ < 1.1 × 1011 (95 %  CL)
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Motivation of our work

C B can behave like a scatterer to the neutrinos coming from decaying DM.ν

We can use this scattering to put a constraint on local C B overdensity.ν

[2110.02821]

DM                                   (  GeV   GeV) → ναν̄α 109 ≤ mDM ≤ 1015
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HDMSpectra
[Bauer, Rodd, Webber (JHEP '21)]

Input to the neutrino  
transport equation is  
the neutrino prompt  
spectrum.



Existing Constraints on DM Lifetime

[Das, Murase, Fuji (PRD’23)]

[Kachelrieß et al. (PRD’18)]

[Chianese et al. (JCAP’21)]

[Sarmah et al. (PRD’25)]

[Esmaili et al. (JCAP’12)]

[Argüelles et al. (PRD’23)]
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The neutrinos from astrophysical environment will also be scattered by C B.ν
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[M. Ackermann et al. (jheap’22)]  
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Summary

The existence of the relic neutrino background is a strong prediction of Big 
Bang cosmology. 

Heavy dark matter decaying into neutrinos can be scattered by relic 
neutrinos and this can be used to set a constraint on local relic neutrino 
overdensity. 

The constraint on local C B overdensity obtained only via DM-decay 
scenario gets improved if we include neutrinos from astrophysical 
environment as well.

ν


