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Main idea

Using equation:

Dirac equation:
(Vup" —mi — ;X B)v; (p) = 0

transform it: ﬁi Vf — Eyf

Where “Hamiltonian” is:
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Also we use this spin operator:
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The resulting energy spectrum:
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Stationary state

Spin operator commutes with hamiltonian:

Si vy = s|ws) s = 1, (v} ) = dirdss

Thus, we can build projective operator:
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General formulae for neutrino flavor
and spin-flavor oscillations
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Cosmic neutrino flavor oscillations

Conclusions: We have confirmed that in
the three-flavor neutrino case there is an
inherent interplay between neutrino
flavor oscillations on corresponding
frequencies and neutrino spin (or spin-
flavor) oscillations in the presence of a
magnetic field. These phenomena should
be accounted when neutrino oscillations
are considered in magnetized
B = 2.9 uG, pl=p2=p3=p=107(-20)uB, normal mass  astrophysical environments.

ordering, zero CP-phase, p=10"19 eV




