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BATSE, Fishman et al. 1994
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E → (0.1↑ 1)M→c
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ωω → (0.1↑ 1)MeV
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Naked eye GRB 080319B, z=0.937

Racusin et al. 2008, Nature

GRB 220101A, z=4.6

Jin et al. 2023, Nature Astronomy

Exceptional observations

0.13 s



Compact Binaries Coalescence 
(NS+NS and NS+BH)

Ascenzi et al. 2021



short (merger-driven GRBs)

preliminary sensitivity of MezzoCielo  (D. Magrin, C. Arcidiacono et al. private communication)



almost all sky 

mergersBanerjee et al. 2023

+
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fGW+EM = fBNS → fjet →
ω2jet
2

→ fopt → fsky → fD.C.
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NGW+EM = NBNS

19 mag + 1/4 sky



long (collapsar GRBs)
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flGRB > 5→ fGW+EM



collection from GO+ 2023
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ωT = 0.13 s





Prompt and Instantaneous Camera to Catch Highly Irregular Objects

PICCHIO

EMCCD  
cameras



Thank you!



back up slides



Observed vs Expected

Ghisellini et al. 2000



Optically thin models

GO+ 2017, 2019; Ravasio et al. 2018, 2019



Photospheric models

Vurm & Beloborodov 2016



~ 90% of spectra  
are inconsistent with  
CPL+BB model!

synchrotron model  
is preferred

single synchrotron vs 2 component model

[21 GRBs, 52 spectra]

GO+ 2019



LIGO Virgo KAGRA schedule

Offline GW search from GRBs
O2 Abbott et al. 2019, ApJ

All sky sensitivity to BNS mergers

O3a Abbott et al. 2021, ApJ
O3b Abbott et al. 2022, ApJ



Banerjee et al. 2023, A&A



GW pre-alerts

Banerjee et al. 2023, A&A



GRB conundrum


