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Number	of	expected	background	or	signal	events	in	our	detector	(can)	

Probability	to	detect	(=trigger)	and	select	event	

Probability	to	obtain	measured	event	evi		
given	a	certain	neutrino	hypothesis	xtrue	



How	to	solve	the	9D	integral?	
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•  InteracFon	vertex	posiFon	(3D)	
•  InteracFon	Fme	(1D)	
•  (Neutrino)	DirecFon	(2D)	
•  Neutrino	Energy	(1D)	
•  Bjorken-y	(1D)	
•  Neutrino	interacFon	type	(1D)	

209	=	512	000	000	000	



How	to	solve	the	9D	8D	integral?	
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•  InteracFon	vertex	posiFon	(3)	
•  InteracFon	Fme	(1)	

–  RelaFvely	easy	once	other	params.	are	given?	
•  PS:	Indeed,	factor	7000x	faster	than	default	method	

•  (Neutrino)	DirecFon	(2)	
•  Neutrino	Energy	(1)	

–  AnalyFcally?	
•  PS:	No,	not	possible	due	to	longitudinal	emission	profile	

•  Bjorken-y	(1)	
•  Neutrino	interacFon	type	(1)	

209/7000	=	73	142	857	



How	to	solve	the	9D	4D	integral!	
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•  InteracFon	x,y	posiFon	(2)	
•  InteracFon	z	posiFon	(1)	
•  InteracFon	Fme	(1)	
–  RelaFvely	easy	once	other	params.	are	given?	

•  PS:	Indeed,	factor	7000x	faster	than	default	method	
•  (Neutrino)	DirecFon	(2)	
•  Neutrino	Energy	(1)	
•  Bjorken-y	(1)		
•  Neutrino	interacFon	type	(1)	

206/7000	=	9	142	



Shower	Emission	Profile	

dz	~	log(E)	


