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Thermal and non-thermal 
emission from the cocoon of 

LGRBs



Mizuta & Ioka (2013)

See papers by Bromberg, Gottlieb, Gill, Granot, Irwin, Lazzati, López-
Cámara, MacFadyen, Mizuta, Mooley, Morsony, Nakar, Piran, Salafia, 
Suzuki, etc. etc.



Numerical simulations



● SRHD equations
● AMR code Mezcal
● 26 levels of refinement
● Box: 1016 cm
● Resolution: 5x106 cm
● 28 orders of magnitude in 

density (106 → 10-22 g cm-3)




De Colle et al. (2018a, 2018b)




Thermal emission



De Colle et al. (2018a)



De Colle et al. (2018a)







Non-thermal emission from the cocoon



Soderberg et al. (2010), Margutti et al. (2014)







De Colle et al. (2018b) – 6 Ghz (grey); 3 Ghz (red)



Is the radio emission from “relativistic” SNe the emission 
from the cocoon of a failed long GRB? 



De Colle et al. (2018b) 



Conclusions



● E.M. signatures of a relativistic jet in LGRBs:
● Non-thermal/photospheric emission from the jet axis
● + Non-thermal coocoon emission
● + Thermal cocoon emission

● Cocoon emission:
● Thermal → the stellar structure
● Non-thermal → environment

● Future surveys (e.g. LSST) will shift our attention to 
the much more common off-axis grbs, i.e. to the cocoon 
emission
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