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• all results with detector under construction 

 

• soon: 

  results from completed  

     detector with improved software 

     and calibration 

  WIMP masses as low as 

     10 GeV 

 

• far from the square root regime 

 

• thanks: C. Rott and M. Danninger 
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IceCube / Deep Core 

Digital Optical Module (DOM) 

• 5160 optical sensors 

    between 1.5 ~ 2.5 km 

 

• 10 GeV to infinity 

 

• < 0.5 degree on-line 

    < 0.2 degree off line 

 

• < 30% energy resolution 

 
 

 

 

completed December 2010 
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93 TeV muon 



energy measurement ( > 1 TeV ) 
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convert the amount of light emitted 

to measurement of the muon 

energy (number of optical modules, 

number of photons, dE/dx, …) 

muon track 







… you looked at 10 msec of data ! 

 

muons detected per year: 

 

• atmospheric*    m                ~ 1011 

 

• atmospheric**   n  m          ~ 105 

 

• cosmic              n  m         ~  10 

 

 

 
* 3000 per second               ** 1 every 6 minutes  
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cosmic  

neutrinos: 

 

energy: 

>> 100 TeV 

atmospheric neutrino spectrum to >100 TeV 



IceCube 40 + 59 strings out of 86 

 

43339 neutrinos 

64230 muons 



oscillations in DeepCore [5.6 sigma]  
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supernova remnants 







tracks and showers 



• PeV energy 

• cascade 

• downgoing 

• not atmospheric 

 

 flux at present 

     level of diffuse 

     limit 

     

 largest bkgd: 

     atmospheric 

     charm 

     < 0.2 events 



IceCube drilling to best low 

background site on Earth: 

 

 radio-pure ice 

 no seasonal variations 

    (temperature, humidity,…) 

 shielded from cosmic rays by 

    IceCube veto 

 

• DM-ice, DeepCore upgrades 

 

• < 700K$ per string of 60 ten 

inch PMTs (data to your pc)  
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WIMP Capture and Annihilation 

DETECTOR

n 

nm 

 c + c  W + W  n + n 

     b + b   n + n 



 

 indirect rates are dictated 

  by the interaction cross section 

  of WIMPS with hydrogen. 

   no unknown astrophysics 

 

 in the neutrino case there 

  is a direct connection between 

  theory and observation and the 

  background is understood. 

 

indirect dark matter detection 
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IceCube 79 data 
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• all results with detector under construction 

 

• soon: 

  results from completed  

     detector with improved software 

     and calibration 

  WIMP masses as low as 

     10 GeV 

 

• far from the square root regime 

 

• thanks: C. Rott and M. Danninger 
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DeepCore (+6 strings):11 hits PINGU (+20 strings): 83 hits 

8 GeV muon-neutrino 
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39 Institutions 
~220 collaborators 


