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>75% 
25%-75% 

KM3NeT: a high energy neutrino 
telescope in the Northern hemisphere 

*Systematic uncertainties not included 



  Building block concept: the full detector is made of several blocks of 
Detection Units (DU).  
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  A single block has 115 DU 
90-120 m distant (0.5 - 0.8 km3).  

  Full volume ~ 3 - 5 km3 

  A DU is a vertical string 
equipped with 18 Optical 
Modules 

  An Optical Module contains 31 
3” PMTs 

  The building block concept 
allows for a distributed detector 
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  KM3NeT-France: Toulon (~2500m) 
KM3NeT-Italy: Capo Passero (~3400m) 
KM3NeT-Greece: Pylos (~4500m) 

  Long-term site characterisation 
measurements performed 

  Shore distances: 15km-100km  

  Power via Main Electro-Optical Cable 
MEOC 

  Short distances: (AC), long distances: 
(DC) 

  Transmission on optical fibers (24-36 
optical fibres) 

  Common hardware, software and data 
handling 



R.	
  Coniglione,	
  ECRS2014	
  Kiel	
  September	
  1-­‐5	
  

5	
  



R.	
  Coniglione,	
  ECRS2014	
  Kiel	
  September	
  1-­‐5	
  

6	
  



R.	
  Coniglione,	
  ECRS2014	
  Kiel	
  September	
  1-­‐5	
  

7	
  

Launcher vehicle 

‒  rapid deployment 
‒  autonomous unfurling 
‒  recoverable Courtesy  

Marijn van der Meer 



  Fully equipped DOM - 31 PMTs + acoustic 
positioning sensors + time calibration LED 
beacon mounted on the Instrumentation Line 
of ANTARES (2475 m deep) 

  Deployed and connected with ROV on 16 
April 2013 

  PPM-DOM fully operational and working well 
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Photon counting 
•  Ncoinc>6 reduces 40K contribution 
•  Single 40K rate ⇒ 5kHz as expected 

Directionality 
Upper PMTs see more events ⇒ 
directional information from single storey 

  atmospheric muons 
+  data (M ≥ 7) 

 shadowing 

Multiplicity 

  atmospheric muons 
  K40 
  random coincidences 
+  data 

PMT orientation [deg.] 

http://arxiv.org/abs/1405.0839 
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  2 DOMs with ETEL D783FLA PMTs 
  1 DOM with Hamamatsu R12199-02 PMTs 

  Deployed at the KM3NeT-It site at 3500m 
depth, 100 km off shore  

  Operational since May 2014 
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Integrated at Nikhef 
(Amsterdam) and 
CPPM (Marseille) 

Deployed at 3500 m 
depth at the site of 
Capo Passero 
(KM3NeT-It) in May 
2014  
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  )* depending on funding 
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 Started in January 2014 
 Funded with 31 MEuro (mostly from regional funds) 
 Sites: KM3NeT-It (24 DUs), KM3NeT-Fr (7 DUs) 

KM3NeT Phase-1.5 performances 

Flux of high energy cosmic 
neutrinos reported by IceCube 
will be measured already after 
1 year (cascade channel) of 
phase-1.5 detector operation! 
Different field of view and 
better resolution. 
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  6 building blocks with 115 DUs each  
 Volume 3 km3 – 5 km3 (depending on spacing between DUs) 

Main goal: neutrinos from Galactic sources 
KM3NeT Phase-2 performances 

RXJ1713¶ 

Vela X§ 

¶ S.R. Kelner, et al., Phys. Rev. D 74 (2006) 034018.  

§ F.L. Villante and F. Vissani, Phys. Rev. D 78 (2008) 103007 
Space between the DUs 90m 
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E-2 spectrum 
Point-like sources 
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KM3NeT phase2 (6 building blocks), 2 observation years

KM3NeT phase1.5 (2 building blocks), 2 observation years

IC79+IC59+IC40

Space between the DUs 90m 
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Proof of feasibility of 
network of neutrino 

detectors 

Phase-1 
31 M€ (committed) 

Phase-2 
+130-170 M€ 

Phase-1.5 
+50-60 M€ 

Measure of the IceCube 
signal from the Northern 

Hemisphere 
Indication at 3 sigma 

level on galactic sources  

Largest HE-neutrino 
telescope in the Northern 

Hemisphere 
Neutrino astronomy 


