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Last	lab	

•  IntegraIon	package	may	have	weird	behavior.	
•  Integrate	from	7	sigma	to	100	gives	you	
reasonable	answer,	while	integrate	from	7	
sigma	to	1.0e+6	gives	you	zero….	

•  Also,	different	integraIon	packages	might	give	
different	results	when	using	large	limit	(like	
1.0e+6).	

•  Important	to	understand	the	funcIon	
behavior	and	do	sanity	check!	



Mask-weighIng	analysis	

Credit:	NASA's	Imagine	the	Universe	and	NASA/Swi$		
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Mask-weighIng	analysis	



Credit:	NASA's	Imagine	the	Universe	and	NASA/Swi$		

Mask-weighIng	analysis	

Detector	Plane	Image	(DPI)	
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Mask-weighIng	analysis	
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Mask-weighIng	analysis	
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Mask-weighIng	analysis	
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Mask-weighIng	analysis	
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ParIal	coding	fracIon	(pcode):		
FracIon	of	illuminated	area	



“Background	substracIon”	



“Background	substracIon”	



Mask-weighted	count	

•  DefiniIon:		
			Background	subtracted	counts		
											per	fully	illuminated	detector		
											for	an	equivalent	on-axis	source	

Ref:	h^ps://swi$.gsfc.nasa.gov/analysis/threads/badluxunitsthread.html	



Mask-weighted	count	

•  DefiniIon:		
			Background	subtracted	counts		
											per	fully	illuminated	detector		
											for	an	equivalent	on-axis	source	

Ref:	h^ps://swi$.gsfc.nasa.gov/analysis/threads/badluxunitsthread.html	

Illuminated	detector	～	enabled	detector	x	pcode	



Mask-weighted	count	

•  DefiniIon:		
			Background	subtracted	counts		
											per	fully	illuminated	detector		
											for	an	equivalent	on-axis	source	

Ref:	h^ps://swi$.gsfc.nasa.gov/analysis/threads/badluxunitsthread.html	

cos(θ)	effect	



Mask-weighIng	process	

batbinevt	infile='00680436000-results/events/sw00680436000b_all.evt'	
oudile=00680436000-results/lc/sw00680436000b_1chan_4ms.lc	
ou^ype=LC	Imedel=0.004	Imebinalg=u	energybins='15-350'	
detmask='00680436000-results/auxil/sw00680436000b_qmap.fits'	
weighted=YES	outunits=RATE	ecol=ENERGY	gIfile='NONE'	clobber=yes	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/batbinevt.html	



Mask-weighIng	process	

batbinevt	infile='00680436000-results/events/sw00680436000b_all.evt'	
oudile=00680436000-results/lc/sw00680436000b_1chan_4ms.lc	
ou^ype=LC	Imedel=0.004	Imebinalg=u	energybins='15-350'	
detmask='00680436000-results/auxil/sw00680436000b_qmap.fits'	
weighted=YES	outunits=RATE	ecol=ENERGY	gIfile='NONE'	clobber=yes	

Directory	for	observaIonal	ID	00680436000	(GRB	GRB160325A)		

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/batbinevt.html	



Mask-weighIng	process	

batbinevt	infile='00680436000-results/events/sw00680436000b_all.evt'	
oudile=00680436000-results/lc/sw00680436000b_1chan_4ms.lc	
ou^ype=LC	Imedel=0.004	Imebinalg=u	energybins='15-350'	
detmask='00680436000-results/auxil/sw00680436000b_qmap.fits'	
weighted=YES	outunits=RATE	ecol=ENERGY	gIfile='NONE'	clobber=yes	

weighted=NO	
for	non-mask-weighted	light	curve	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/batbinevt.html	



Mask-weighIng	process	

batbinevt	infile='00680436000-results/events/sw00680436000b_all.evt'	
oudile=00680436000-results/lc/sw00680436000b_1chan_4ms.lc	
ou^ype=LC	Imedel=0.004	Imebinalg=u	energybins='15-350'	
detmask='00680436000-results/auxil/sw00680436000b_qmap.fits'	
weighted=YES	outunits=RATE	ecol=ENERGY	gIfile='NONE'	clobber=yes	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/batbinevt.html	



Mask-weighIng	process	

batbinevt	infile='00680436000-results/events/sw00680436000b_all.evt'	
oudile=00680436000-results/lc/sw00680436000b_1chan_4ms.lc	
ou^ype=LC	Imedel=0.004	Imebinalg=u	energybins='15-350'	
detmask='00680436000-results/auxil/sw00680436000b_qmap.fits'	
weighted=YES	outunits=RATE	ecol=ENERGY	gIfile='NONE'	clobber=yes	

tstart	=	XXX	tstop	=	XXX	
(XXX	need	to	be	in	MET)	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/batbinevt.html	



Find	burst	duraIon	

ba^blocks	infile='00680436000-results/lc/sw00680436000b_bb_4ms.lc'	
oudile='00680436000-results/gI/sw00680436000b_bb_4ms.gI'	
durfile='00680436000-results/gI/sw00680436000b_bbdur_4ms.gI'	
tlookback=10	bkgsub='YES'	Imecol=TIME	countscol=RATE	errcol=ERROR	
hduclas3=RATE	tpeak=1	clobber=yes	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/ba^blocks.html	



Find	Burst	DuraIon	
•  Bayesian	Block	Analysis	

Scargle	1998	



Find	burst	duraIon	

ba^blocks	infile='00680436000-results/lc/sw00680436000b_bb_4ms.lc'	
oudile='00680436000-results/gI/sw00680436000b_bb_4ms.gI'	
durfile='00680436000-results/gI/sw00680436000b_bbdur_4ms.gI'	
tlookback=10	bkgsub='YES'	Imecol=TIME	countscol=RATE	errcol=ERROR	
hduclas3=RATE	tpeak=1	clobber=yes	

Input	light	curve	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/ba^blocks.html	



Find	burst	duraIon	

ba^blocks	infile='00680436000-results/lc/sw00680436000b_bb_4ms.lc'	
oudile='00680436000-results/gI/sw00680436000b_bb_4ms.gI'	
durfile='00680436000-results/gI/sw00680436000b_bbdur_4ms.gI'	
tlookback=10	bkgsub='YES'	Imecol=TIME	countscol=RATE	errcol=ERROR	
hduclas3=RATE	tpeak=1	clobber=yes	

Output	files:		
oudile	–	the	baysian	blocks	intervals	
durfile	–	records	T100,	T90,	T50,	and	peak	Ime	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/ba^blocks.html	



Find	burst	duraIon	

ba^blocks	infile='00680436000-results/lc/sw00680436000b_bb_4ms.lc'	
oudile='00680436000-results/gI/sw00680436000b_bb_4ms.gI'	
durfile='00680436000-results/gI/sw00680436000b_bbdur_4ms.gI'	
tlookback=10	bkgsub='YES'	Imecol=TIME	countscol=RATE	errcol=ERROR	
hduclas3=RATE	tpeak=1	clobber=yes	

The	peak	Ime	duraIon	
(e.g.	find	1-s	peak	Ime)	

Ref:	h^ps://heasarc.gsfc.nasa.gov/$ools/caldb/help/ba^blocks.html	



process.log	
•  Under	the	result	directory,	there	is	the	log	file	for	GRB	

process:	
					e.g.,	00680436000-results/process.log	
•  process.log	contains	the	original	processes	that	have	been	

applied	to	the	burst	to	create	light	curves,	images,	burst	
duraIons…etc.	

•  Good	way	to	figure	out	what	should	be	the	opIons	for	
specific	BAT	process	command	(batbinevt,	ba^blocks).	



Backup	



Mask-weighIng	analysis	

Credit:	NASA's	Imagine	the	Universe	and	NASA/Swi$		



Mask-weighIng	analysis	

Credit:	NASA's	Imagine	the	Universe	and	NASA/Swi$		



Find	Burst	DuraIon	
•  How	to	find	burst	duraIon?	
– Show	some	light	curves	here	with	different	bin	
size,	and	thus	with	different	structures.	



Find	Burst	DuraIon	
•  Bayesian	Block	Analysis	

Scargle	1998	


