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Model-independent test of T violation in neutrino
oscillations

As a function of the baseline L, neutrino oscillation probabilities are linear combinations of sin2(ωL) and
sin(2ωL), with oscillation frequencies ω that depend on the neutrino energy. Even though the frequencies
depend on the oscillation model, in general the presence of L-odd terms in the probability requires the exis-
tence of Time Reversal Violation. We propose a χ2 test of T violation based on fitting oscillation data at a
given energy to the functional form of the oscillation probability P(L) with and without the L-odd terms. A
large∆χ2 between these two cases would show that L-odd terms are necessary to describe the data, and thus
signal the presence of T violation. We use expected number of events at compatible energies in future acceler-
ator neutrino experiments to illustrate that such a test can be applied at planned next-generation experiments.
This allows to search for T violation in a largely model independent way, since the argument applies to a wide
class of beyond-standard model scenarios.
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