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GRB	light	curve	
BAT+XRT		

BAT	
XRT	WT	

XRT	PC	

WT:	Window	\ming	mode:	1.7	ms	\me	resolu\on	for	brighter	sources		
PC:	Photon	coun\ng	mode:	2.5	s	\me	resolu\on	for	dimmer	sources	

WT	se^ng:	Usually	only	a	very	short	\me.	Don’t	use	these	data	in	your	spectra	fi^ng	

XRT	WT	
se^ng	
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Synchrotron	radia\on	

Credit:Gabriele	Ghisellini	and	Pe’er	et	al.	(2015)	



GRB	Spectrum	

Briggs	et	al.	(1999)	

Swi$/BAT	
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GRB	Spectrum	
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GRB	Spectrum	
Martone	et	al.	(2017)	

XRT	

BAT	

Galac\c	and	Host	galaxy	absorp\on	of	X-ray	photon	below	～	2	keV	
due	to	gas	and	dust	(mostly	composed	of	hydroden)	



GRB	XRT	Spectral	Models	
•  If	redshi$	is	known:	
						Simple	power	law	(powerlaw)	+	Galac\c	absorp\on					
						(TBabs)	+	Host	galaxy	absorp\on	(zTBabs)	
•  If	redshi$	is	not	known	
						Simple	power	law	(powerlaw)	+	Galac\c	absorp\on					
						(TBabs)	+	Host	galaxy	absorp\on	(TBabs)	
•  Example	in	Xspec:	
					model		TBabs*zTBabs*powerlaw	



GRB	XRT	Spectral	Models	
•  If	redshi$	is	known:	
						Simple	power	law	(powerlaw)	+	Galac\c	absorp\on					
						(TBabs)	+	Host	galaxy	absorp\on	(zTBabs)	
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•  Example	in	Xspec:	
					model		TBabs*zTBabs*powerlaw	

Constrain	Galac\c	NH		 Constrain	host	galaxy	NH		

NH:	Hydrogen	column	density	(i.e.	how	many	hydrogen	are	in	the	light	of	sight)	



GRB	XRT	Spectrum	
•  GRB	XRT	spectrum	are	available	at	the	burst	analyser:	

hip://www.swi$.ac.uk/burst_analyser/	
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C-sta\s\c	(Cash	1707)	

•  For	low	count	data	à	Poisson	distribu\on	
•  Likelihood	for	Poisson	data:	

•  Maximum	likelihood:	

Ref:	hips://heasarc.gsfc.nasa.gov/xanadu/xspec/manual/XSappendixSta\s\cs.html	
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C-sta\s\c	(Cash	1707)	

•  For	low	count	data	à	Poisson	distribu\on	
•  Likelihood	for	Poisson	data:	

•  Maximum	likelihood:	

Ref:	hips://heasarc.gsfc.nasa.gov/xanadu/xspec/manual/XSappendixSta\s\cs.html	

Not	χ2	!	

The	C	sta\s\c	does	NOT	provide		
a	goodness-of-fit	measure	
hips://asd.gsfc.nasa.gov/XSPECwiki/sta\s\cal_methods_in_XSPEC	
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Tbabs								nH	
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powerlaw	PhoIndex	
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•  *.xcm	file	
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Ini\al	guess	
of	the	parameter	

					minimum	
value	

delta	value	
when	search	for	

best	fit	
(-1	means	not	value	is	fixed	)	
	

					minimum	
value	

boiom	
value	

maximum	
value	

top	
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