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SPHERE PROJECT OVERVIEW 

• 1990-1995 SPHERE land based prototype construction and 

measurements in Tian Shan mountains, SPHERE-I 

construction 

• 1997-2000 SPHERE-I measurement series with tethered 

balloon near Volsk 

• 2000 test launch of SPHERE-I on tethered balloon in 

Antarctic 

• 2004-2007 SPHERE-II construction and tests 

• 2008-2010 SPHERE-II test flights at Baikal Lake 

• 2011-2013 SPHERE-II measurement flights at Baikal Lake 



GPS 

Mosaic of  
109 PMT's High Voltage 

power supplies 

7 LEDs 

Mirror 

Barometer Thermometer 

Inclinometer & 
Compas 

Control  
Block 

WiFi 

Ground  
control center 

High Voltage 
power supplies 

Balloon pressure 

SPHERE-II DETECTOR SCHEME 



SPHERE-II OPTICS 
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CALIBRATION 

• Linearity check and correction 

 

• Relative on-line calibration for each event (3%) 

 

• Absolute off-line calibration (3% statistical + 2% 

systematical) 

 



STATISTICS 

 

• 3 seasons of measurements 

• 5-6 flights each 

• Total 98 hours of measurements 

• Around 1000 of reconstructed events 
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REGISTERED EVENT EXAMPLE 
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RECONSTRUCTED LDF EXAMPLE 

 



SPHERE-II SPECTRUM 



SPHERE-II MASS COMPOSITION 
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SPECTRAL AND ABSOLUTE CALIBRATION 

LED`s characteristic: 
 
1) FYL-L5013VC1C - 405 nm 
2) BL-L314VC - 405 nm (wide dispersion) 
3) BL-L324BC - 430 nm 
4) BL-L314UBC - 470 nm 
5) BL-L314PGC - 525 nm 
6) BL-L314UYC - 590 nm 
7) BL-L314URC - 660 nm 

Hamamatsu 
L11494-430 

 430nm 


