® The phase relationship between the transverse components of the
polarization vector in the e™— e’ plane Dbehaves like a uniform random
distribution In space between [-T, 11] at late times  [9]

Fast neutrino flavor conversion at late time
® This Is true for any specific velocity mode and any value of the lepton
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® High neutrino density inside supernovae allows self-interaction of strength p >> A
(matter potential), w (vacuum scale)

® Such conditions favor fast flavor conversions (FFC) : 1) Rapid and occurs at a rate p . .
2) Can give rise to complete flavor conversion 3) System gets coupled and also .

nonlinear

® | inear stability analysis [1] was done In previous literatures : Helpful to understand if

or when FFC occurs but fails to study the impact of FFC on the observable neutrino ® The s

ly avergeed ( (....) ) polarization vectors exhibit complete (partial)

fuxes or explosion mechanism decohe for zero (non zero) lepton asymmetry at late times.  [6, 7]

ot - - - - R ' ° For artlal decphe nce the vanishing range of velocity modes loosel
® Our motivation : Understanding the nonlinear mechanism of FFC both numerically _ 3) Depolarization in i enl(::)ls on e rﬁrrence Rt s gn 6 %f e @3 zom orant of the/
and analytically considering a system of inhomogeneous and non-stationary dense : : velocity space : P -F gnh-fip P

CorotaPng Hamlltom%p(The condition for the sign flip for a specificv @  [9]

neutrino gas with 1 (space) +1 (momentum)+1 (time) phase space dimensionality "
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® O((t)if IS. the component of < H = > parallel to < M 0> In the corotating

Equation of Motion for FFC in 1+1+1D [2, 3]

' ' \ fra o= ¥ - e
(at H@x)Pv(x) t):N<MO(x7 0 — oMz t)> .. Developed our own faster numerical strategy to solve the " > ] . IS kinematic decoherence s];ems from randomization of the transverse

EOM. _ Y |llr_l.g_qc?{.jnportﬁ-nts of the polarjzation v,

® Discretized In space for each velocity v to solve a setof = | “Ja W Tl j
couped nonlinear O.D.E as a function of t. - 2 2 A=0

® Method : B.D.F Boundary Condition : Periodic in space L g

® Solver : Zvode and scipy.fftpack.diff in python :

Results "
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® System becomes approximately stationary in time allowing *
us to drop the time index from the quantities in the EOM.
® |n the stationary limit the polaization vectors for each
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velocity mode show a precession Iin space around a e
common axis , M , , In some rotated frame. “~” sign

1) Pendulum Motion : denotes the guantities in that frame S
® |n the same frame M , has a spatial motion equwalent to | .=

the motion of a pendulum [4, 5] In a inhomogeneous

magnetic field B with fixed spin (o), fixed energy (E) and e time EOM Is non-separable in x & v

fixed length M 4) Non-separable implying 2havieur [8] for FFC at late time.
3 solution In x & v: . .e T umerically through a gauantity defined as :

le-solution in X & v in the stationary limit will imply no spatial
ance for the above quantity . But the numerical simulation shows a
. e variation in space for the above quantity Implying a non-separable
isolution in X & v. This is true for any velocity pair with any value of A at late
time
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is not exactly constant X X
which has to do with our o z
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