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Baikal ς Site properties  
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·Location:  
Ȥ Lake Baikal, Siberia, Northern Hemisphere, N 51º   

Galactic Center (~18h/day) and Galactic Plane survey 

Ȥ Flat 1350 m depth Lake bed (>3 km from the shore)  

allows ~30 km3 instrumented volume. 

·Strong ice cover during ~2 months: 

Ȥ Telescope installation, maintenance, upgrade and rearrangement 

Ȥ Installation & test of new equipment 

Ȥ Dry connections 

Ȥ Fast shore cable installation (3-4 days) 

·Water optical properties: 
Ȥ Absorption length ς 22-24 m 

Ȥ Scattering length ς 30-50 m 

Ȥ Moderately low background in fresh water 

 Water properties allow detection of all flavor neutrinos  

 with high direction-energy resolution!  

 



 

Baikal ς Milestones  
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 1980    Site tests and early R&D started 

 1990    Technical Design Report NT200 

 1993    NT36  started:   - the first underwater array  

             - the first neutrino events. 
 1998    NT200  commissioned:   start full physics program. 
 
 2005    NT200+ commissioned (NT200 & 3 outer strings). 

 

 2006    Start R&D for Gigaton Volume Detector (GVD) 

 

 2008    In-situ test of GVD electronics:  6 new technology optical modules 

 
 2009-10    Prototype strings for GVD 
 
 2011    GVD prototype cluster (3 strings),  Technical Design Report  
 
 

More info in  !ȅƴǳǘŘƛƴƻǾΩǎ talk, 
this conference. 



NT200:  8 strings (192 optical modules ) 

Height x Å = 70m x 40m, Vinst=105m3 

Effective  area: 1 TeV~2000 m²  

Eff. shower volume:   10  TeV~ 0.2 Mton  

Quasar 

photodetector 

 (Å=37cm) 

NT200+ = NT200 + 3 outer strings (36 optical modules) 

Height x Å = 210m x 200m, Vinst  = 5³106m3 

Eff. shower volume: 104  TeV ~ 10 Mton 

Status of NT200+  

~ 3.6 km to shore 

1070 m depth   

NT200+  is operating now in lake Baikal 

(~10 months/yr persistent data taking) 

&  NIM 610 (2009) 68 

&  Astrop. Phys 610 (2009) 68 
&  Part.Nucl.Lett. 106 (2001) 21 
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Scientific Program and Selected Physics Results 
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Search for point-like neutrino sources 
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1034 days ς 387 events, MC expected ς 368.8 (25% BG) y50% = 2.6o 

E-2 flux model, the energy range of  80% selected signal: 2 TeV <  En  <700 TeV 
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Limits on muon flux 
Limits on muon flux 

 x48 events selected  
 x56.6 expected from  
atm. muons with 
oscillations and  

 x73 without oscillations  

90% c.l. limit on 

excess muon flux 

(mc > 100 GeV): 

 

F < 3x103 km-2 yr-1  

90% c.l. limit on 

excess muon flux 

(mc > 100 GeV): 

 

F < 1.2x103 km-2 yr-1  

Events within diff. 
cones around nadir  

No excess of  
events above  
atm. BG  

Sun-mismatch angle distribution 1008 live-days  
data sample 

1038 live-days  
data sample 

Neutrinos from WIMPs annihilation 


