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The flavor transition mechanisms of supernova neutrinos as they propagate outward from the deep inside of the supernova are yet to be determined. We study the time-evolution patterns of
different neutrino flavors in various flavor transition scenarios. With simulation data of supernova neutrinos, we calculate the neutrino event rates at different kinds of detectors for different
flavor transition scenarios. Using the calculated event rates of IBD and v.Ar in corresponding liquid scintillation detectors and liquid argon detectors, we calculate the ratios of two cumulative
time distribution up to t = 100 ms in Nakazato’s supernova models with 13, 20 and 30 M« progenitor mass. We show that the time evolutions of cumulative ratios are effective in determining
whether MSW oscillations really occur for SN neutrinos or not.
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MSW Effects

MSW neutrino oscillation formula[?’] :
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for normal mass ordering (NMO), and
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bz = f z The figures above showed the ratio of cumulative distribution for Nakazato’s SN models with 13, 20 and 30 My progenitor mass. One

F,==((1=P)F’ + F’+ (2 + P ) can see that the non-oscillation scenario exhibit a different pattern compared to those of MSW oscillation scenarios in all three SN
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. _ simulation analysis. We believe that such ratios will be useful for testing the occurrence of MSW oscillations for neutrinos in SNe.
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