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Prompt emission
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Internal shocks

Narayan et al. 1992, Rees & Mészáros 1994
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Radiation mediated shocks

Mészáros & Rees 2000, see review by Levinson & Nakar 2019
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Reconnection

Lyutikov & Blandford 2003
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GRB spectrum

Waxman and Bahcall 1997
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µ+ ! e+ + ⌫e + ⌫̄µ

Briggs et al. 1999

see review by Kimura 2022
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Zhang and Kumar 2013

Pitik, Tamborra, Petropoulou 2021
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IceCube results

Aarsten et al. 2017

+
Abbasi et al. 2022 (stacking analysis)
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Our approach
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(A) Prompt emission: stacking search with physical weights 
  

(B) X-ray flares 

(C) X-ray plateau emission
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights



(Considering all sources)
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Ghirlanda et al.  2017

(A) Prompt emission: stacking search with physical weights



(Considering all sources)
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Nava et al.  2012

(A) Prompt emission: stacking search with physical weights
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Fermi/GBM sample

(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights



(Considering all sources)
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(A) Prompt emission: stacking search with physical weights



(Considering all sources)
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(A) Prompt emission: stacking search with physical weights



(Considering all sources)
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(A) Prompt emission: stacking search with physical weights



(B)-(C) X-ray plateau and X-ray flares
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(B) X-ray flares
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(C) X-ray plateaux
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Summary

F. Lucarelli et al., in preparation
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Future

F. Lucarelli et al., in preparation
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Some remarks

- Weighting GRBs is important  

- X-ray flares/ Soft EE are promising  

- GRB jets either are highly magnetised and/or are not able to accelerate protons to HEs  

- GeV neutrinos (difficult) or TeV with IceCube 2  
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