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Survival Probability

Vacuum:
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Survival Probability
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MSWVV effect

Wolfenstein (1978), Mikheyev & Smirnov (1986)
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MSWVV effect

Wolfenstein (1978), Mikheyev & Smirnov (1986)
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Adiabatic conversion

Start
V., = cost,, V1 — sinf,,, vy ~ 11

End

Vo = sinfv, + costy,,

Dispersion
Relation
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Raffelt (1996)
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MSWVV effect
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Formalism

Equation of motion
ip = H, p]

Sigl, Raffelt (1993)

Density matrices:

__ Pe pe,u
P (pl,u IOM >

(27)%0%(p — k)pij = (al(p)ai(k))
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MSWV Hamiltonian

Vacuum oscillations Matter effect

N7

1 (—Am%os%’ +2FV Am?sin26 )

H = AE Am?sin20 Am?cos20 — 2BV

Resonant enhancement when
diagonals vanish.

Potential contains neutrinos!
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Beyond Flavor
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Helicity oscillations

Weak interaction is chiral
L = Gr [vy" Pry| [y, Pry]
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Helicity oscillations
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Helicity oscillations

= (a! , (p)ais (k)

Magnetic fields
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Helicity oscillations

(277)353(1? — k)pijsh = <a;,h(p)ai,s(k)>

poy ~107H
Matter currents Magnetic fields
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Resonant enhancement
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Resonant enhancement
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Vlasenko et al. arXiv:1406.6724
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Pair correlations

(2m)°0%(p + k) = (b(p)a(k))

Serreau,Volpe (2014)
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Pair correlations
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Resonant enhancement
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Kartavtsey, Raffelt, HV (2015)
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Conclusion

Typical
YP. Resonance!?
magnitude
Helicity p_y ~ 1071 Possible
OSCI I Iatl ons Vlasenko, Fuller, Cirigliano (2014)
Pair
- o~ 1071 No
correlations
Kartavtsev, Raffelt, HV (2015)
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