
Cosmics	Simula,on	in	
LArIAT	

Diego	Garcia-Gamez	

1	



Courtesy	of	Andrzej	and	Will	Fo		
2	



3	

	
	
	
Courtesy	of	Andrzej	and	Will	Fo		



Courtesy	of	Andrzej	and	Will	Fo		
4	



Cosmics	simula,on:	The	building	

~	20	m	

~	8	m	

~	3.5	m	

~	1.4	m	

Drawings	of	the	LArIAT	area	

The	thickness	of	the	panels	appear	to	be	16	gauge	galvanized	steel	with	a	
thickness	of	about	0.064	inches	(Eugene	E	Schmidt	Jr	)	 5	



Cosmics	simula,on:	The	gdml	file	

Very	simple	approximaQon	to	the	building	
(boxes),	but	trying	to	preserve:	
•  Dimensions	(length,	height	and	depth)	
•  Thickness	
•  Material	
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CORSIKA	integrated	in	LArSo>		
(by	MaA	Bass)	

•  CORSIKA	simulates	extensive	air	showers	
iniQated	by	cosmic	ray	parQcles		

à	State-of-art		(before	only	CRY)	

•  New	CorsikaGen	module	developed	to:	
	

1-	Resample	from	pre-generated	Corsika	samples	so	no	need	for		
users	to	have	Corsika/Fluka	installaQons	
	

2-	Use	databases	to	store	the	parQcle	informaQon	from	Corsika	
	

3-	At	run	Qme,	assemble	an	event	by	randomly	sampling	from	shower	tables	and	arranging	
the	parQcles	in	space/Qme	via:	IN(E)	=	1.8	x	104	(E/1	GeV)-α	nucleons/m2	s	sr	GeV	
	

•  Module	lives	in	larsim/EventGenerator/CORSIKA	
Standard	fcl	file	should	work	as	a	start	for	all	experiments	
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CORSIKA	integrated	in	LArSo>		
(by	MaA	Bass)	

More	about	how	it	works:	
	

1-	Random	sample	of	
showers	queried	from	the	
database	and	distributed	at	
ShowerArea	posiQon/Qme	
	
2-	ParQcles	kept	if	they	will	
intersect	the	BufferBox		

3-	ParQcles	backwards	propagated	to	ProjectToHeight	
	

																	All	these	“parameters”	can	be	modified	(in	fcl	files)	
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Cosmics	simula,on	parameters	in	
LArIAT	

list	of	sqlite	dbs	with	corsika	showers:	/pnfs/lariat/persistent/Cosmics_FluxFiles/CORSIKA/		

.fcl	file	

5.7	m	
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Shower	area	extension	
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Number	of	cosmics	
1	Qme	window	=	Time	samples	x	Sampling	Qme	=	3013	x	128	ns	=	393.216	μs				
1	hour	of	cosmics:	60	min	x	60	s/min	x	1	Qme	window/393.216	μs		
																																															à	about	9.2	x	106		Qme	windows	(events)	

Fermilab	Grid:	running	(already	done	the	75	%)		

Interested	only	in	the	Geant4	(true)	informaQon:	
	
Using	the	AnalysisTree_module	from	MicroBooNE	to	switch	off	all	the	other	
informaQon				(is	it	possible	in	lariatsom?)			

Example	of	
analysis	tree:	
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Summary	
•  A	precise	simulaQon	of	the	cosmic	rays	in	LArIAT	is	
important	to	study	the	“delayed	ion	theory”.	

•  We	are	using	Corsika	(EventGenerator_Corsika)	for	
doing	this.	

•  We	are	simulaQng	1	hour	of	cosmics	in	LArIAT.	Jobs	
are	finishing	and	very	soon	we	will	be	able	to	
produce	our	first	results.	
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