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High energy neutrino from neutron stars merger : Kilo-Novae emissions
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(Very) Brief context

Neutron star mergers are promising events for multi-messenger astronomy

Highly energetic I, ~ 10°° erg.s_l

Photons (EM)

Compact object precursor * Gravitational waves (GW)
Ultra High Energy Cosmic-rays (UHECR)
FU" Of baryons Neutrinos

The GW170817/GRB170817 event _ _ _
First multi-messenger observation

consistent with binary neutron star merger
and sGRB

What about UHECR and Neutrinos ?
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How to produce high energy neutrino in neutron stars mergers ?

P>>1 | /\! GRB Neutrino production from jet:

Kimural et al. 2017
We focus on the equatorial /\ / Biehl et al. 2018
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from
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How to produce High energy neutrino in neutron stars mergers ?

2 zone model: I'>>1 ‘/\’ GRB

-acceleration /\

-interaction _
Blue ejecta

Red ejecta

Vgjecta ~ 0.1c
w

R isk ~ 10R . .
disk ® Accretion disk
Rshock ~ 102Rg Shock
escape Interactions Interactions escape

Processes for acceleration ? = Fermi in shocks, stochastic processes, ...

Kilo-Novae

Processes for interactions ? =39 Photonuclear/Hadronic —p model
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The (red) Kilo-Novae model

Thermodynamical equilibrium Metzger et al. 2011
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Mass accretion rate

Nuclear reaction Barnes et al. 2016, M. R. Drout et al, 2017
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Cosmic-ray interactions in the kilo-nova:

I Neutrino production

How particles propagates and interacts in the kilo-nova ?
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Secondary mesons interactions: neutrino suppression
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High energy neutrino emissions : summary

Black Hole Corona Shocks Red Kilo-Nova

SHOM)

Accretion disk
Interactions

o >
—_————

Shocks acceleration Photo-nuclear  Meson cascades Neutrinos
Stochastic acceleration Hadronic
Synchrotron

Inverse Compton
Pair-creation
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What is the diffuse neutrino flux from the neutron stars mergers population ?

Neutron star merger population following
star formation rate (Beacon and Hopkins 2006)

Injection composition: P

10% protons, 20% He, 30% C, 50% Si - 10
& 109
Cosmic-rays counter part:
~10% of observed flux
10~

Diffuse neutrino flux
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Neutrino diffuse flux from neutron star mergers is in IceCube energy range

Could explain neutrino flux measured by IceCube ?

IceCube detected fluxes can constrain UHECR production/interactions in NS mergers
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Meson production

Meson cascades

Lepton cascades

Neutrino production



