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all reconstructed events

reconstrustructed events selected with a quality cut

Best	  DU	  distance	  around	  90-‐100m	   Resolution	  below	  	  3	  TeV	  limited	  
only	  by	  intrinsic	  θ ν-µ	  angle	  	  
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Better	  resolution	  expected	  in	  KM3NeT	  detector	  for	  cascade	  events.	  	  
	  νµ	  the	  best	  probe	  for	  neutrino	  astronomy	  

 	  Cascade	  events	  with	  
15°	  of	  uncertainty	  
	  Track	  events	  

From	  S.	  Razzaque	  arXiv:1309.2756	  Sept	  2013	  	  

28	  detected	  events:	  
• 	  21	  cascades	  
• 	  7	  tracks	  	  
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	  contained	  events	  analysis	  	  -‐	  full	  sky	  
νe + νµ + ντ	


IceCube	  
detector	  

Detector	  Size	  	  
(km3)	  

Obs.	  Time	  
(year)	  

Φobserved	  
(GeV-‐1	  s-‐1	  sr-‐1	  cm-‐2)	  

Cutoff	  
energy	  

σ	


IC79+86	   ≈	  1	   1.8	   3.6	  10-‐8	   ≈2	  PeV	  ?	   4.1	  

νe : νµ : ντ =1:1:1  Φνµ	  ≈	  1.2	  10-‐8	  GeV-‐1	  sr-‐1	  cm-‐2	  s-‐1	  

	  Is	  this	  flux	  visible	  with	  the	  “traditional”	  diffuse	  flux	  analysis	  (up-‐going	  
tracks)?	  

Warning	  !!!!	  KM3NeT	  not	  optimized	  for	  this	  flux	  
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Light & hits 

Reconstruction code 

40K background hits  

Geometry 

Neutrino generator 

Light & hits 

Reconstruction code 

40K background hits  

Geometry 

Neutrino generator Atmospheric	  muon	  
generator	  

•  Neutrino	  generator	  	  GENHEN	  
•  	  Atmospheric	  muons	  	  generator	  	  
MUPAGE	  

•  Light	  &	  hits	  	  KM3	  
•  Reconstruction	  code	  	  hit	  selection	  +	  
reconstruction	  based	  on	  PDF	  
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Footprint	  of	  a	  detector	  block	  of	  115	  DU	  	  	  

Each	  block:	  
• 	  115	  detection	  Units	  
• 	  ≈	  90	  m	  distance	  between	  strings	  
• 	  18	  floors	  per	  DU	  
• 	  1	  DOM	  with	  31	  3”	  PMTs	  per	  	  floor	  
(12	  PMTs	  up-‐looking	  and	  	  19	  down-‐
looking	  
• 	  36	  m	  distance	  between	  floors	  

• Volume	  of	  a	  single	  block	  ≈	  0.5	  km3	  
• 	  Full	  detector	  of	  6	  blocks	  (≈	  3	  km3)	  

Detection	  Unit	  

Digital	  Optical	  Module	  
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µatm	  at	  generation	  level	  and	  at	  
reconstruction	  level	  



Cumulative	  distribution	  Lambda	  distributions	  
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Up-‐going	  tracks	  –	  NO	  cut	  applied	  	  	  



Cumulative	  distribution	  Nhit	  distributions	  
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Spectrum	   Λ	
 Nhit	   Φsens	   Φdisc	  
 νatm	   * νdiff	   µatm	  

E-‐2	   -‐4.5	   498	   4.4	  10-‐9	   1.3	  10-‐8	   35.1	   11.5	   0	  
E-‐2	  exp(-‐E/2PeV)	   -‐4.5	   489	   7.0	  10-‐9	   	  2.1	  10-‐8	   36.2	   11.7	   0	  

Sensitivity	  (90%	  C.L.)	  and	  discovery	  flux	  (5σ	  50%	  prob.)	  for	  one	  
year	  of	  full	  KM3NeT	  detector	  (6	  blocks)	  

Flux	  in	  GeV-‐1	  sr-‐1	  cm-‐2	  s-‐1	  
*	  the	  number	  of	  νdiff	  is	  normalized	  to	  the	  sensitivity	  flux	  
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NO	  prompt	  component	  considered	  in	  the	  νatm	  spectrum	  
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E-‐2	  exp(-‐E/2PeV)	  spectrum	  

Energy	  range	  ≈40	  TeV-‐	  3PeV	  

cut	  Λ>-‐4.5	  Nhit>489	  

Normalized	  @2.1	  10-‐8	  GeV-‐1	  cm-‐2	  sr-‐1	  s-‐1	  

) (GeV)
!

(E
10

log
2 3 4 5 6 7 8 9

ev
en

ts
/y

ea
r

-210

-110

1

10

210
 atm! 
 diff! 

cut	  Λ>-‐4.5	  Nhit>498	  
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Discovery	  flux	  at	  5σ	  50%	  probability	  for	  the	  full	  KM3NeT	  detector	  	  

•  E-‐2	  spectrum	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  discovery	  in	  about	  
1	  years	  

•  E-‐2	  with	  cutoff@2	  PeV	  
	  discovery	  in	  about	  
2.5	  years	  
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IceCube	  discovered	  flux	  +	  
20%	  of	  indetermination	  

preliminary	  
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Sensitivity	  flux	  at	  90%	  C.L.	  for	  the	  full	  KM3NeT	  detector	  	  
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preliminary	  



sensitivity	  
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*
ANTARES	  855	  days	  

KM3NeT	  2	  years	  
preliminary	  

IceCube	  	  ≈2years	  
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E.	  Ahn	  et	  al.	  ICRC2013	   From	  A.	  Schukraft	  et	  al.	  ArXiv:1302.0127	  (Feb.	  2013)	  	  

First	  preliminary	  test	  with	  the	  RQPM	  prompt	  component	  	  difference	  of	  about	  a	  factor	  2	  
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