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Abstract

Neutrinos oscillate collectively when their number densities are sufficiently large, as in the

case of neutrinos emitted from a core collapse supernova. We develop a formalism that

describes such phenomena, viz. synchronized oscillations, bipolar oscillations and spectral

split, for three neutrino flavors. We demonstrate that the flavor evolution may be “factorized”

into two-flavor oscillations with hierarchical frequencies. We apply these ideas to a typical

SN, where we demonstrate the interplay between collective and MSW effects, and predict

some interesting signatures observable at large neutrino detectors.
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