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The strong constraints from the Fermi-LAT data to the isotropic gamma-ray background suggest that the neutrinos observed by IceCube might come from
sources that are hidden to gamma-ray observations. A possibility discussed in recent years is that neutrinos may come from jets of collapsing massive stars
which fail to break out of the stellar envelope, and for this reason they are known as choked jets, or choked Gamma-Ray Bursts (GRBs). We here show the
recent results of our simulations concerning the neutrino flux and spectrum expected from these sources, focusing on Type Il Supernovae. To this extent, we
performed detailed Monte Carlo computations of py interactions accounting for all the neutrino production channels and scattering angles. We provide
predictions of expected event rates for ANTARES, IceCube, and the next generation neutrino telescope KM3NeT. We also compute the contribution of the
choked GRB population to the diffuse astrophysical neutrino flux, providing constraints to the local rate of this source population as to reproduce the observed

neutrino flux.

Type |l Supernova explosion

Choked GRBs

Hypothesis: Type |l Supernovae accompanied by a
Gamma-Ray Burst (GRB)-like outflow that does not
escape the progenitor star in the collapsar scenario
- GRB transfers most of its own energy to the
stellar layers where it is moving = There is not
enough left for the GRB to break through [1]

- failed jets

* No gamma-ray emission
e Potential emitters of neutrinos

Theoretical challenge
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Fermi = isotropic diffuse gamma-ray emission from
neutrino sources is much weaker than one would
expect based on the lIceCube neutrino observation
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Choked jets as possible
explanation of this tension?
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Particle spectra at the source arising from all interaction:
channels, as seen in the co-moving reference frame
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Neutrino production
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—— IceCube 0° < 6 < 90° | = IceCube v, tracks 10 yrs
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—45° < § <0° 3x1073 : :
§ 5 If the energy that goes into accelerated protons is
—90° < § < —45° 5x10

KM3NeT-ARCA Mean & 9% 10-1 Epjet = 10°1 — 10°3 erg in the IS frame, then IceCube
IceCube °<§<90°  1x10~L data are reproduced for a local rate of choked GRBs of
0°<d<30° 2x10°1 about 80-1 Gpc_?’ yr‘l, respectively.

Expected number of events induced by v, from an If Ep jet is decreased, the local rate of choked GRBs has
individual choked GRB to increase in order to reproduce the IceCube data.




