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Asano, Dai, Daigne, DL, Ghisellini, Granot,  
Liang, Medvedev, Meszaros, Mochkovitch,  
Petrosian, Piran, Rees, Sari, Zhang 



THE MODELS GUEST STARS 

¨  Synchrotron and 
friends 

 
¨  Photospheres 

¨  Inverse Compton 

¨  Outflow composition 

¨  Dissipation 
mechanism 

¨  Observations 
=> Non-Thermal 

Beloborodov, Daigne, DL, Giannios,  
Goodman, Meszaros, Mochkovitch, Pe’er,  
Rees, Thompson 

Data 



THE MODELS GUEST STARS 

¨  Synchrotron and 
friends 

 
¨  Photospheres 

¨  Inverse Compton 

¨  Outflow composition 

¨  Dissipation 
mechanism 

¨  Observations 
=> Non-Thermal 

Data 



Integrated 

Resolved 
Ensemble 



“Amati” 
correlation 

Amati et al. 2002 (and updates) Liang et al. 2010 
Ghirlanda et al. 2012 



16Mo, θ0=10o,  
Γ0=5, η=400,  
L=5x1050 erg/s 
 
 
Run for 500 s, out 
to 2.5x1013 cm=625 
stellar radii 

DL, Morsony, & Begelman 
See also Nagakura et al., Mizuta et al. 



Actually two relevant radii: re, rph 
(Giannios 2012) 













Large radius  
synchrotron component? 
(Vurm et al. 2011) 

Large radius  
GeV component? 



¨  SSM is all but discarded 
¨  Photosphere is NOT a Planck Law!!! 
¨  Photospheric emission with progenitor-induced 

sub-photospheric dissipation can reproduce 
Amati and Γ-Eiso correlations (parameter-free) 

¨  Need to give-up the idea of an “emission 
radius”. Same plasma producing radiation at 
different radii 

¨  Still need a convincing model for the low-ν. 







Two important effects: 
- The jet is collimated by the interaction with the star 
- Tangential collimation shocks dissipate and thermalize 






