
 

 

 

 

 

 

 





   

 



 

 



 

 





 

 

 

 

 

 



Bruno Pontecorvo , 
çInverse Ƴ processes and 
nonconcervation of leptonic charge è, 

JINR Preprint P - 95, Dubna, 1957 ,  
3 pages  : 
 
çNeutrinos in vacuum can transform 
themselves into antineutrino and vice 
versa. This means that neutrino and 
antineutrino are particle mixtures é 
So, for example, a beam of neutral 
leptons from a reactor which at first 
consists mainly of antineutrinos will 
change its composition  and at a 
certain distance R from the reactor 
will be composed of neutrino and 
antineutrino in equal quantities è. 
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Bruno Pontecorvo , 
çǧȀȂȉȈȃȄ ȃ ǻȈȍȃȇȀȂȉȈȃȄè, 
ǡǸǭǯ 33 (1957) 549- 551 : 
 
çǝȖȓȀ ȊȋȀǿȊȉȆǻǾǻȆȉȌȗ, Ȓȍȉ ȃȇȀȀȍ  
ȇȀȌȍȉ ȂǻȅȉȈ ȌȉȐȋǻȈȀȈȃȚ ȈȀȄȍȋȃȈȈȉǾȉ 
ȂǻȋȚǿǻé Ǹȍȉȍ ȂǻȅȉȈ Ȋȉȅǻ ȈȀ  
ȎȌȍǻȈȉǽȆȀȈé ǠȌȆȃ ȍȀȉȋȃȚ 
ǿǽȎȐȅȉȇȊȉȈȀȈȍȈȉǾȉ ȈȀȄȍȋȃȈȉ  
ȉȅǻȂǻȆǻȌȗ ǼȖ ȈȀǽȀȋȈȉȄé ȃ ȀȌȆȃ ǼȖ ȈȀ  
ȃȇȀȆ ȇȀȌȍǻ ȂǻȅȉȈ ȌȉȐȋǻȈȀȈȃȚ  
ȈȀȄȍȋȃȈȈȉǾȉ ȂǻȋȚǿǻ, ȍȉ ǽ ȊȋȃȈȑȃȊȀ 
ȊȀȋȀȐȉǿȖ  

ȈȀȄȍȋȃȈȉ ȿ ǻȈȍȃȈȀȄȍȋȃȈȉ  
ǽ ǽǻȅȎȎȇȀ ǽȉȂȇȉȁȈȖè.  

if  
 
then  
 
 
In vacuum  

if  
 
then  
 
 
In vacuum  



 
 

 



 

        

  

 



 



 

  

Electronics hut 

Control room 

Water and air 

purification system 

SK 

2km 3km 

1km 

  (2700mwe) 

39.3m 

41.4m 

Atotsu 
entrance 

Atotsu Mozumi 

Ikeno-yama 

Kamioka-cho, Gifu 

Japan 

ID 

OD 



 

 

 

 

 





 

Ë 

 



,  

        

, 

 

 

            

 

, 

a 

 =  0 
 



  

o 

    ( ) 

, 

  

 

é  



 

 



                









     

ɜ

ɜ



Dvornikov, 

Studenikin, PRD 2004  
magnetic 

moment  

3.2 



= 100 

= 1 ) 

= 0.1 

 
Dvornikov, 

Studenikin,  

PRD 2004  

 

 



                      Gabral -Rosetti,  
                       Bernabeu,  
                       Vidal,  Zepeda,  
                       Eur.Phys.J C 12  
                       (2000) 633  
 

Dvornikov,  
Studenikin,   
Phys.Rev.D 69  
(2004 )  073001;  
JETP 99 (2004) 254  
 

  

  

 . .  0 



i j i j 

j i 

  



- 

 

1 

 





  

If           is generated by physics beyond the SM at energy scale  ȿ , 

then 

contribution to             given by       m , then 
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Gauge bosons 

mass states 
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