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NEUTRINOS AFTER THE
SUPERNOVA EXPLOSION




EVOLUTION OF NEUTRINOS
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EVOLUTION OF NEUTRINOS
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Three independent two flavor evolution equations
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EVOLUTION EQUATION : SOLUTION

RADIAL EVOLUTION SPATIALAND TEMPORAL EVOLUTION
l 51}_ _ {:gl}_ﬁ—f{ff}]f —K ;-r] j:l,2,3
LINEAR STABILITY ANALYSIS 1
Offdiogonal G = Qe DISPERSION RELATION
0 —
o D(K%K)-0

S » Presence of complex K for real K

Growth of k signifies Instability and vice versa leads to instability

INSTABILITY=FLAVOR CONVERSION
TWO FLAVOR SCENARIO STUDIED TILL NOW
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STABILITY ANALYSIS
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SION RELATION
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CONCLUSIONS

Supernova neutrinos : Collective oscillations important

Numerical analysis : a challenging task

Semi-analytical way of solving problem : Linearized stability analysis

Spatial and temporal evolution studied : Dispersion Relation Approach

Both slow and fast modes considered

3 Flavor Scenario : 3 factorized evolution equations, instability presentin all modes

3 flavor effects can speed up the effect of solar sector
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CORE-COLLAPSE SUPERNOVA

e QOccurs from the death of a
massive star > 8 solar mass

e Also known as the type Il

5 P e supernova

prgemo, * 99% of Gravitational Energy

e B A emitted as neutrinos(~10°8)

e Average energy of neutrinos
around 10 MeV emitted within 10
seconds

NEUTRINOS : RICH SOURCE OF INFORMATION
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