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spin evolution in presence of general external fields 
M.Dvornikov, A.Studenikin, 

JHEP 09 (2002) 016 

General types non-derivative interaction with external fields 

scalar,  pseudoscalar, vector,  axial-vector, 

tensor  and  pseudotensor  fields: 

Relativistic equation (quasiclassical) for                spin vector:   

Neither   S  nor  π   nor   V  contributes to spin evolution 

Electromagnetic interaction SM weak interaction 
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Astrophysics bounds on  

Mostly derived from consequences of helicity-state change 
in astrophysical medium: 
                           available degrees of freedom in BBN, 
                           stellar cooling via plasmon decay, 
                           cooling of SN1987a 

A global treatment would be desirable, incorporating 
oscillation and matter effects as well as the complications due 

to interference and competitions among various channels 

      Bounds depend on  
                                          modeling of astrophysical systems, 
                                          on assumptions on the neutrino properties.  
      Generic assumption: 
                                          absence of other nonstandard interactions  
                                          except  for               
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N     ~   ( ~ Power / r 2 )    

         ~  ( Tmax- Tmin / Tmax*Tmin )1/2 

 

                                     
   ~   2.7 ×1013  / cm2 / s 

             t    ~   4  years                                          

            B    ~   2.5   keV-1 kg-1 day-1                                          

            m   ~   1.5  kg  

            Tth  ~   2.8 keV    
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3.7      Neutrino   radiative   decay 

i j 

i j 

Radiative decay rate 

Radiative decay has been constrained from absence of decay photons: 

1) reactor         and solar              fluxes,  
e e 

2) SN 1987A              burst (all flavours), 

3) spectral distortion of CMBR 

Raffelt 1999 

   Kolb, Turner 1990;                                                                                                                                         

Ressell, Turner 1990 

Petkov 1977;     Zatsepin, Smirnov 1978;  

Bilenky, Petkov 1987;   Pal, Wolfenstein 1982 



i j 

Neutrino radiative two-photon decay 

i j 

… there is no GIM cancellation… 

Nieves, 1983; Ghosh, 1984 

… can be of interest for certain range of           masses…  

3.8 

fine structure constant 
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