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* A core collapse supernova (CCSN) in the coming decades could offer valuable
insights into core collapse dynamics and shed new lights on neutrino physics.
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* We probe the possible impact of scalar mediated non-standard interaction on the H = Ueff.[ 21],5m, zzém’ Zgém] NG Uett - effective mixing matrix dt dETec Ny gt dE™ fu, (BT )Xo (E7 )X e(E™™, ET)
neutrinos from a core collapse supernova. Such interactions can modify matter-

min
induced neutrino flavor conversion within the supernova core by introducing a
new resonance

» Neutrino Hamiltonian in terms of effective neutrino mixing parameters * Expected number of neutrino events at the detector from a future SNe:

o v | | "NMO, v  DUNE — 40 kt LArTPC detector, measure v, flux via v, CC interaction
Nee = 0.10r0.01 ‘
« Hyper-K —» 187 kt water Cherenkov detector, measure v, flux via IBD process
* We show the potential of next generation neutrino experiment DUNE and Hyper-K
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« All flavors of neutrinos are produced during several stages of a core collapse 26l A >
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Fig. 2: Evolution of the effecting mixing parameters with of matter density inside a supernova for neutrino with E = 10 MeV. 100}
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Fig 1: Expected neutrino luminosities (left) and average neutrino energy (right) from a core collapse supernova as Ve (n”‘“ OT ) Ve = V2m Ve = Vim - : :
a fuﬁction of time after the core bounce. Data taken from 1D simulatioyn of Supernova of progenitor mass 25;[2] Vv (SI) V, =V V, =V standard interaction case and in the Fig. 4. Expected event rate at DUNE (top panels) and Hyper-K (bottom panels) as function of the time after core
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Neutrino mixing effect: . o | «  We probe the impact of a possible scalar mediated NSI on neutrino propagation
« Two flavor neutrino Hamiltonian at large matter density (relevant for the new inside a core collapse supernova.
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M,z — Elements of interaction Hamiltonian . .
neutrino mass ordering
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