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Motivation

• The mechanism powering high 
luminosity GRBs is still subject to 
debate
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•GRBs are candidate sources of high 
energy neutrinos (contribution to 
the diffuse flux < 1%)

•IceCube-Gen2 may constrain some 
electromagnetic models 

IceCube-Gen2 Collaboration 2020

Motivation
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Matter dominated jets

• Internal shock model


•Dissipative photosphere + Internal Shocks


•3 component model

Piran et al 1993
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Poynting flux dominated jets
ICMART model Magnetized jet model with 

gradual dissipation

Zhang et al 2010 Drenkhahn 2002 5
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Measured parameters: Eγ,peak, Eγ,cool, Fγ,cool, tcool

Inferred source parameters: B′ , γ′ min, Rγ, Eγ,bol, Γ

Oganesyan et al 2019

XRTBAT

UVOT
Ghisellini et al 2020

Pitik et al 2021

The leptonic scenario is disfavored 
for standard  

source parameters

These GRBs are poor 
neutrino emitters

new break in the KeV range

Proton synchrotron model

6



Results: stacking flux

Pitik et al 2021

GRB jet parameters:  

•  
•  
•  
•  
•

Ẽjet,iso = 3.4 × 1054 erg
Γ = 300
tdur = 100 s
tvar = 0.5 s
z = 2

GRB rate:  ·N = 667 yr−1

Variation in neutrino flux up to 1.5 orders of magnitude

Neutrino flux peak energy range from  GeV to  GeV104 108
7
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Conclusions

•Different scenarios for GRB production lead to very different neutrino energy distributions

•We need to take into account different jet models for unbiased stacking searches of neutrinos

Thank you !


