Fast Neutrino Flavor Conversion At Late Time
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Backaround

® High neutrino density inside supernovae allows self-interaction of strength, y >> A (matter potential),
w (vacuum scale)

® Such conditions favor fast flavor conversion : 1) BB I 2)
complete flavor conversion BJRSystem gets coupled and also nonlinea

® |inear stability analysis done in previous literatures helps to understanél“ ffor When FFC occurs but
fails to study the impact of FFC on the observable [Eutflﬂg fuxes or eprO§ og,mechanlsm
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Motivation - N P &
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A space for every v
- ¥Set of couped nonlinear O.D.E in't
o Method B.D.F Boundary Condition :

' ' : ' Periodic in space
- ® Solver : Zvode and scipy.fftpack.diff in

UCAP 02, 019 (2017 python




1) Pendulum Motion Results 2) Non-separable solution in X & v

Stationarity in time

® Stationary solution for every P, is
non-separable in X & v for any
® Each P, shows a precession lepton asymmetry (A)
around M, in space P
Or-Ti{is.-Can;be checked through the
s _spatiaf t{epgpdence of the quantity,
e S . - '

® M, shows pendulum motion in
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t=50,A<0

3) Phase Randomization

® The phase between the transverse components.of P, gets
completely random between [-11, TT] in space
independent of any value of v and A at late times. 3

4) Depolarization in velocity space . - R

® The spatially averaged P,, exhibit complete (or partlitl)
decoherence for zero (or nonzero) lepton asymmetry at_
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® For partial decoherence the vanishing range of veloGity# * 5
modes loosely depends on the occurrence of the SW|p
of the z component of the Hamlltonlan in corotatmg/

. i - '.-"'_‘.' rv
Hells B ,qu ¢ 18

® This kinematic*decoherence stems from randomlzatlon of
the transverse components of P,
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