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It was shown that the nonzero transverse 
current component or matter polarization 
leads to neutrino spin and spin flavour
oscillations:



The electromagnetic interactions of a massive neutrino field ν(x) is described by the 
effective interaction Hamiltonian

We present the new possibility of the flavour, spin and spin-flavour oscillations engendered by the 
interaction of the neutrino charge radii and anapole moment with an external magnetic field 
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Conclusions

• New type of neutrino oscillations (flavour and spin-flavour) engendered by
neutrino charge radii and anapole moment interactions with an external
magnetic field are proposed and investigated

• In a supernova environment the potential of neutrino interaction with
magnetic field through the charge radii and anapole moment could be
considerably higher than through the magnetic moment

• New type of oscillations might have important consequences in extreme
astrophysical environments such as supernovae, jets and neutron stars


