
Late Time GRB Radio Emission:  
Calorimetry & Identifying Orphan Afterglows 

Capitol Chats III, GWU, Washington, DC, USA, 17 August 2017 

Radio Lightcurves	 Flux Ratio: 2D / 1D(Ejet)	

(De	Colle	et		al.	2012)	

n  For larger k (ρext ∝ R−k) the bump in the lightcurve from the 
counter jet is much less pronounced (as the counter jet decelerates 
& becomes visible more slowly) ⇒ hard to detect 

n  The error in the estimated energy assuming a spherical flow 
depends on the observation time tobs & on k 

Eiso=1053	erg		
Rj	~	1018	cm	
θ0	=	0.2,	ν	=	1	GHz	
next(Rj)	~	1	cm-3	
(A*=1.65	for	k=2)	
			



Off-Axis Lightcurves: Orphan Afterglows  
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ν	=	8.46	GHz,	Eiso=1053	erg	,	θ0	=	0.2,	Rj	~	1018	cm,		
next(Rj)	~	1	cm-3	(A*=1.65	for	k=2),	p	=	2.5,	εe	=	εB	=	0.1	
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Ek,iso	=	1053	erg	
εe	=	εB	=	0.1	

A*=	1		
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SN 2003gk
3σ limit, this paper

 "    " broadlined SN
3σ limit, S2006

 "    " broadlined SN

εe	=	εB	=	0.1		

Ek,iso	=	1052	erg	
A*=	0.1		

(Bietenholz	et		al.	2014)	

(JG,	De	Colle	&	
Ramirez	Ruiz,	
in	prep.)	



Images: Flux Centroid & Elliptical Gaussian Fits 
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ν	=	8.46	GHz,	Eiso=1053	erg	,	θ0	=	0.2,	Rj	~	1018	cm,	next(Rj)	~	1	cm-3	(A*=1.65	for	k=2)	



Images: Flux Centroid & Elliptical Gaussian Fits 
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ν	=	8.46	GHz,	Eiso=1053	erg	,	θ0	=	0.2,	Rj	~	1018	cm,	next(Rj)	~	1	cm-3	(A*=1.65	for	k=2)	

10−1 100 101 102 103

−40

−30

−20

−10

0

10

20

   
   

   
   

   
   

  P
60

 (%
)

t (days)

0.25θ0

0.5θ0

0.75θ0θ0

1.5θ0
2θ0

3θ0
4θ0

5θ0

off-axis	polarization	


