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Astrophysical Neutrinos 
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•  Significant	excess	over	atmospheric	
neutrino	background	seen	in	IceCube	

•  What	are	the	sources?	
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Expected Sources 
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•  UHE	neutrinos	&	CRs	seem	to	be	
extragalacBc	
–  Not	very	surprising	

•  Several	source	candidates:	
–  AGNs,	GRBs,	SBG,	GCs	
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Flavour ratio  
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•  Flavour	raBo	(best	fit):	νe:νμ:ντ=	1:1:0	

•  Results	seem	compaBble	with	pure	νμ	
source(s)	or	:	νe:νμ=	1:2	source(s)	
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IceCube Skymap 
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KM3NeT vs IceCube 
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KM3NeT vs IceCube 
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Conventional Method 
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New Method 
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Ingredients 
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Events 
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•  Standard	MC	chain:	
–  Genhen/mupage	
–  km3	
–  JTriggerEfficiency	

•  OpBonal:	
–  km3	->	JSirene	

•  Very	opBonal:	
–  Make	own	generator	



Expected Flux 
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•  Input	flux:	
–  Source	flux	or	atm.	neutrino	flux	
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•  Input	flux:	
–  Source	flux	or	atm.	neutrino	flux	

•  Earth	propagaBon	
–  Prem	earth	model	
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•  Input	flux:	
–  Source	flux	or	atm.	neutrino	flux	

•  Earth	propagaBon	
–  Prem	earth	model	

•  Cross	secBon	
–  Standard	LoI	cross-secBon	



Expected Flux 
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•  Input	flux:	
–  Source	flux	or	atm.	neutrino	flux	

•  Earth	propagaBon	
–  Prem	earth	model	

•  Cross	secBon	
–  Standard	LoI	cross-secBon	

•  Bjorken-y	
–  TODO	

•  Hadronic	showers	
–  TODO	
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•  MonitorDetecBonEfficiency.cc	
–  N	Bmes	JSirene	+	JTriggerEfficiency	

Detection Efficiency 
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•  MonitorDetecBonEfficiency.cc	
–  N	Bmes	JSirene	+	JTriggerEfficiency	

•  Pdet(pos,	dir,	E,	…)	stored	as	tables	
–  No	need	for	parameterizaBons	

•  TODO:	
–  Cuts	to	reject	atm.	muon	events	

Detection Efficiency 
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•  Probability	to	observe	detected	
event	given	neutrino	param.	X	
–  x={pos,	dir,	t,	E,	by,	type}	

Event Probability 
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•  Probability	to	observe	detected	
event	given	neutrino	param.	X	
–  x={pos,	dir,	t,	E,	by,	type}	

•  Idea:	Monitor	once,	re-use	for	
different	fluxes	
–  6D/7D	InterpolaBon	tables	

Event Probability 
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•  TODO:	
–  Bjorken-y	distribuBon	
–  Hadronic	shower	parameterizaBon	
–  Atmospheric	muon	rejecBon	(!)	
–  StaBsBcs	part	
–  ….	

•  Spin-off/extensions	
–  MC	generator	
–  “old-fashioned”	reconstrucBon	
–  All	kinds	of	hypotheses	easily	tested	
–  Usable	for	ORCA	too	
–  Tau	and	other	event	signatures	

Outlook 
•  Needed:	

–  CPUs	(a	lot)	
–  (Official)	tau	Monte	Carlo	

•  Preferably	bug-free	
–  Disk	space	(/data/antares/)	


