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Session contributions 
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T. E., F. Folger 

A. Heijboer 

Zh.-A. Dzhilkibaev 

A. Stößl 

Note: Cascade reconstruction for GeV energies covered in 
          ORCA / PINGU session! 
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ANTARES 
 

Search for a diffuse flux 
of cosmic neutrinos in 

 6 years of data 
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Cascade reconstruction: method and performance 

●  Cascade reconstruction factorizes in vertex time + position fit and 
energy + direction fit. 
 

●  Reconstruction based on likelihood method employing probability 
densities created from detailed MC simulations. 
 

●  Cascade reconstruction yields 
 - median vertex resolution of 4 meters 
 - median angular resolution of 6 degrees for E<100TeV 

  - logarithmic energy error of 0.3 
 

●  Method has been ported successfully to KM3NeT 
for phase-1.5 studies 
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ANTARES: diffuse flux   (Th. Eberl) 
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Diffuse flux analysis: data selection and sensitivity 

Cascade Session Summary, Th. Eberl, MANTS @ CERN, Sept. 2014
 5


Analysis chain for diffuse flux search: 

MRF 
optimization 

ANTARES: diffuse flux   (Th. Eberl) 
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Result of data unblinding (1247 days) 
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Simula'on	
  
atm.	
  muons	
  

1.9	
  +/-­‐	
  1.5	
  

Simula'on	
  
astro	
  nu	
  

2.8	
  +0.6-­‐1.0	
  

Simula'on	
  
atm.	
  nu	
  

3.1	
  +1.3-­‐1.4	
  	
  

Unblinded	
  
Data	
  

8	
  

Upper	
  limit	
  (1247	
  days	
  live'me)	
  on	
  	
  
cosmic	
  diffuse	
  neutrino	
  flux	
  (90%	
  CL)	
  per	
  flavour,	
  
accoun'ng	
  for	
  systema'c	
  uncertain'es	
  :	
  

Note: 1.5 sigma over background, 
          consistent with expectation from IceCube signal, but large uncertainites 

ANTARES: diffuse flux   (Th. Eberl) 
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KM3NeT 
 

Cascade reconstruction 
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●  position + time of the shower easily inferred from hit times, as 
nanosecond accuracy even at large distances! 
 

●  direction and energy of the shower inferred from light intensity, as  
Cherenkov light 'beaming' observed up to large distances 
 

●  vertex fit finds shower maximum to within 1 m  
 

●  direction + energy fit needs likelihood method 
and results sensitive to best likelihood formulation and accurate 
implementation. 
  

●  multi-PMT design allows photon counting 
→ simple reconstruction by just using information on hit/empty PMTs.  
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Cascade reconstruction in KM3NeT 

KM3NeT   (A. Heijboer) 
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Cascade reconstruction performance 

KM3NeT   (A. Heijboer) 
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Median resolutions  

 
For contained events in KM3NeT: 

●  angular resolution:    4 – 1.5 degrees for 3 TeV – PeV 
●  energy resolution:     < 10%  for  E > 3 TeV  
●  vertex resolution:      < 0.5m for E > 4TeV 

 
For contained events in ANTARES:  

●  angular resolution:    2 degrees for 10 TeV 
●  energy resolution:     ~10%  for  10 TeV  

  
Very promising prospects for point source anlyses, 
even with ANTARES!  
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KM3NeT   (A. Heijboer) 
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GVD 
 

Cascade reconstruction 
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Cascade reconstruction in GVD 
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•  First cluster will be completed in 
2015 

•  Full GVD: 12 clusters with 8 
strings and 192 Oms each 

GVD   (Zh.-A. Dzhilkibaev) 
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Reconstruction technique 
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GVD   (Zh.-A. Dzhilkibaev) 
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Performance prediction for 1 GVD cluster 

●  Predicted energy resolution ~ 30%, 
                angular resolution ~  4°   for Esh = 100 TeV 

 
 
●  1 astrophysical neutrino event E > 100 TeV from „IceCube flux“  

is expected in 1 year data sample  
 

Cascade Session Summary, Th. Eberl, MANTS @ CERN, Sept. 2014
 14


GVD   (Zh.-A. Dzhilkibaev) 



15
Cascade Session Summary, Th. Eberl, MANTS @ CERN, Sept. 2014
 15


IceCube 
 

Search for partially 
contained cascades 
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Partially contained cascade search 
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IceCube: part. cont. cascades    (A. Stößl) 

•  IC diffuse flux search still in statistics limited regime 
 

•  Partially contained cascade volume: 347 Mton 
 

•  Reconstruction method: 7-parameter Poisson likelihood 
reconstruction (energy, vertex, direction), uses charge and 
timing information  
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Analysis overview 
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IceCube: part. cont. cascades    (A. Stößl) 
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18 new events found, +2 events already in HESE 
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IceCube: part. cont. cascades    (A. Stößl) 



19
Cascade Session Summary, Th. Eberl, MANTS @ CERN, Sept. 2014
 19


IceCube: part. cont. cascades    (A. Stößl) 
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IceCube: part. cont. cascades    (A. Stößl) 


