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@ \) spin and spin-flavour oscillations in B n

Consider two different neutrinos: Ve, , Vyp, 1] 7& mpg
with magnetic moment interaction
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Neutrino spin |v; < (jL) = vs| and
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oscillations engendered
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V spin evolution In presence of general external fields
JHEP 09 (2002) 016
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General types non-derivative interaction with external fields

—L = gss(x)ov + gpm(2)0y°v 4 g, VH(x)oy,w + g AM(2) 07y, v v+
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... the effect of V helicity

conversions and oscillations induced by

transversal matter currents has been recently confirmed:
® V. Ciriglianoa, G. M. Fuller, and A. Vlasenko,

“A new spin on neutrino quantum kinetics”
Phys. Lett. B747 (2015) 27
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® J. Serreau and C. Yolpe,
“Neutrino-antineutrino correlations in dense anisotropic
media”, Phys.Rev. D90 (2014) 125040

® A. Kartavtsev, G. Raffelt, and H. Vogel,
“Neutrino propagation in media: flavor-, helicity-, and pair
correlations”, Phys. Rev. D91 (2015) 125020 ...
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Neutrino spin (spin-flavour) oscillations in
transversal matter currents

Ve quantum treatment ...

-V spin evolution effective Hamiltonian in moving matter
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and
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Two flavour VvV with two helicities in moving matter
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V (2 flavours x 2 helicities) evolution equation
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Standard Y Model Non-StandardYlnteractions

Resonant amplification of \) oscillations:
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ng . (]J_) — VR a model of short GRB

< D ~ 20 km
d ~ 20 km
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ificati L : R
Resonance amplification of v, <= (]J_’ BJ_) = v,
spin-flavor oscnllatlons

(in the absence of J
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€y “Neutrino eigenstates and
flavour, spin and spin-flavour oscillations
in a constant magnetic field”
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Consider two flavour WV with two helicities as superposition of

helicity mass states uf (B)
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Probabilities of v oscillations (flavour, spin and spin-flavour)

magnetic moments
of Y mass states
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® For the case (11 = po. probability of flavour oscillations
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Fig. 1 The probability of the neutrino flavour os-
cillations vl — 1/{; in the transversal magnetic field

® B, = 10'® @ for the neutrino energy p = 1 MeV,
Am? =7 x 107° eV? and magnetic moments p; =

H2 = 10—201_1,3.
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For the case

| = lo. probability of spin oscillations
nho flavour oscillations
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