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Forward scattering interactions with matter

νe → νe : Hee = VC + VN

νµ → νµ : Hµµ = VN

ντ → ντ : Hττ = VN

VC =
√

2GF ne , VN = −GF nn/
√

2

Detailed explanation: J. Linder, hep-ph/0504264
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Evolution in flavour basis: constant density
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Matter basis: where H is diagonal
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Evolution in flavour basis again
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Pee = 1− sin2(2θm) sin2(∆mL)

Need to determine ∆m, θm
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Diagonalising Hf
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New amplitude, new wavelength

Vacuum→ Resonance→ High densities
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MSW resonance: minimum ∆m, maximum sin2 2θ
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Atmospheric oscillations: νµ →?

A candidate: νµ ↔ νsterile

Matter potential (νµ − νs basis):

Vf =
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VN 0
0 0

)

Oscillation probability different from vacuum oscillations

Pµµ = 1− sin2(2θm) sin2(∆mL)

Oscillation amplitude depends on energy !
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Ruling out νµ ↔ νs in atmospheric neutrinos

Super-Kamiokande
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