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● Neutrinos are produced in the core during accretion and cooling 
phase of a supernova (SN)

● They are important for SN explosion mechanism and 
nucleosynthesis, serve as messengers

● Study of flavor composition and evolution
➔ High matter density (MSW)
➔ High neutrino density

● Flavor stability analysis (flavor conversion) mostly with 2 flavor
● Extend analysis to three flavors and search for instabilities
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● Time-Derivative:

● (I) Vac-Term:

● (II) Matter-Term:

● (III) Nu-Nu-Term:

● Aim: Solving the eigenvalue equation and looking for imaginary omega
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[Chakraborty et al: arXiv:1507.07569]

IONO

 [Duan et al:arXiv:astro-ph/0606616]



  

● For high neutrino densities as in a CcSN neutrino-neutrino 
interactions must be considered

● We studied collective oscillations in a large matter background 
including all three flavors and search for flavor instabilities

● Besides known flavor instabilities for IO, we find instabilities 
also for NO in simple toy models

● These new instabilities can be understood as originating from 
an effective two-neutrino system with IO

SummarySummary
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