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Outlines

Choked gamma-ray bursts (GRBs): an overview on the source dynamics;

A MC simulation for the photo-meson production of high-energy radiation
and neutrinos;

Evaluating the signal event rate expected at Earth in ANTARES, KM3NeT
and IceCube;

Choked GRB contribution to the diffuse cosmic neutrino flux.

ﬁ Fasano, Celli, Guetta, Capone, Zegarelli, Di Palma, (submitted) arXiv:2021:03502
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Neutrinos from chocked GRBs

We performed a Monte Carlo simulation of py interactions with

* accelerated protons:
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Neutrinos from chocked GRBs
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Neutrinos from chocked GRBs

In order to compute the proton path inside the thermal photon gas, 1t 1s necessary
to invert the path probability distribution:

1
dP () = T eXp/Apy dxp,
PY

where A,y = 1/(0pyny) is the interaction length and the photon density in the
internal shock frame 1s:
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Neutrinos from chocked GRBs

We include in the simulation both the region of the A* resonance, as well as the out-of-
resonance region, which appears particularly crucial for neutrino production
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Neutrinos from chocked GRBs

We obtain the following spectra for emerging particles:
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Neutrinos from chocked GRBs

We obtain the following spectra for emerging particles:
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Neutrinos from chocked GRBs
1. EXPECTED EVENT RATES

Expected number of muon neutrinos per unit detection area
from a choked GRB with:
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Neutrinos from chocked GRBs
1. EXPECTED EVENT RATES
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Neutrinos from chocked GRBs
2. CONTRIBUTION TO THE DIFFUSE NEUTRINO FLUX

We tested the possibility that choked GRBs follow the star formation rate
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Neutrinos from chocked GRBs
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Conclusions

* The origin of IC neutrinos remains so far elusive, though overall a major
contribution from EG sources appears preferable;

* Upper limits derived in the stacking searches of ANTARES and IceCube disfavor
GRBs as major contributors of the cosmic diffuse neutrino flux (<1%);

* Choked GRBs appear a viable alternative, possibly dominating the IC flux 1if their
local rate 1s of the order of standard GRBs;

* If so, searching for a gamma-ray counterpart would be inconclusive. Lower
frequency radiation appears to be better suited for such a search.





