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Neutrino decay processes and flavour oscillations

The phenomenon of neutrino oscillations emerges due to coherent superposition of neutrino mass states. An
external environment can modify a neutrino evolution in a way that the coherence will be violated. Such viola-
tion is called quantum decoherence of neutrino mass states and leads to the suppression of flavor oscillations.
In our previous paper [1], we presented a new theoretical framework, based on the quantum field theory of
open systems applied to neutrinos. Within this framework we proposed and considered a new mechanism
of the neutrino quantum decoherence engendered by the neutrino radiative decay in an electron background
in an extreme astrophysical environment. In the present study we generalize our approach and consider neu-
trino radiative decay accounting for the neutrino magnetic moment and milicharge. We also account for the
neutrino decay into a hypothetical scalar particle (that can be a familon or another axion-like particle). We
show that such decays can also lead to the neutrino quantum decoherence. Using the experimental constraints
on neutrino quantum decoherence [2] we estimate the neutrino decay rates.
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