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  → Assume instantaneous decay, i.e.
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redshift with energy m/2
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Vitagliano, Tamborra, Raffelt 19' 

Observational:
Atmospheric flux (SuperKamiokande, Icecube) > 50 MeV

Astrophysical flux (Icecube) < 5 PeV

DSNB > 5 MeV (Soon)

PHENU flux must be at most of
the value of the observed flux

Upper bound on f

LPTHE
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PHENU
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Acharya, Khatri, 19'

N  bound on additional neutrino energy densityeff
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Reconstruction of the heavy
relic parameters:

Given  the energy at the peak and the amplitude of a spectrum, 2 parameters
can be reconstructed:

Abundance and mass
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Δ controls the width of the box.

In the limit where Δ = 0 we recover the 2-body
decay spectrum
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Corps

K. Bays et al. [SK coll.], ‘12



Richard et al. [SK Coll.]  15'



Models
Scalar triplet
Majoron
Vector decay (Coy, Hambye ‘20)
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