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Neutrinos play essential roles in determining the dynanprocess [6] operates such that the overall impact of oscilla
ics and nucleosynthesis of core-collapse supernova explimns on thes-driven wind nucleosynthesis is negligible.
sion since they carry away nearly all the gravitational bind For the production of the rare isotope§La and!'8°Ta
ing energy released during the collapse. On the other harid the O/Ne shell of the star through absorption ori**Ba
the detection of future Galactic supernova neutrinos coulahd !3°Hf, the rates can be enhanced by up-t®0% and
be exploited to explore the physics of core-collapse super 60% for those two interactions by collective neutrino
novae and properties of neutrinos. How neutrino oscillaescillations and can potentially increase the production o
tions among all three flavors of neutrinos and antineutrinds®La and'®°Ta by ~ 10% when integrating over the neu-
occur in supernova environment and how will oscillationgrino emission time. Note that the above results assume the
affect different aspects mentioned above needs to be canmeverted neutrino mass hierarchy (IH) since in our model

fully examined. collective neutrino oscillations are suppressed in the nor
We performed a comprehensive calculation of neutringal neutrino mass hierarchy (NH).
oscillations in supernovae, including the collective baei ~ For the neutrino-induced nucleosynthesis in the He shell,

tions [1] that may happen due to the presence of large newhere the mass densify < 10° g/cn?, the MSW fla-
trino fluxes above the proto-neutron star and the Mikheyewor transformation has to be taken into account. In this
Smirnov-Wolfenstein (MSW) flavor transformation [2, 3]. supernova model, since the supernova shock only arrives
In this study, we employed the neutrino emission charactehe MSW resonance region at 5 s post bounce, the
istics and electron number density profiles calculated selMSW flavor transformation can be treated adiabatically
consistently in anl8 M, supernova model [4] and took before that. We found that for the part of He shell lo-
into account the time evolution of these quantities over theated betweers.5 x 10* < 4 x 10° km, the reaction
neutrino emission timescale ef 10 seconds. We then ex- v. + *He — *He + p+ e~ is enhanced by a factor ef 32
amined the effect of neutrino oscillations on different nufor the NH whilez, + “He — *H+ n+ e is enhanced by
cleosynthesis processes and on the neutrino signals. [5] ~ 17 for the IH, mainly due to the MSW transformation.
This may affect the total production of light elements such
as”Liand ''B in supernovae.

Lastly, we looked at the effect of neutrino oscillations on

10 the Galactic neutrino signals for different detection chan
- 1 & nels of neutrino flavors, e.g. the Super-Kamiokande detec-
; 01 o tor for mainly 7, and a hypothetical liquid argon detector
8 001 < for mainly v. detection. We found that the time-integrated
0.001 neutrino energy spectra detected during the first 0.5 s of the
0.0001 neutrino emission may be used to infer the neutrino mass
hierarchy, when combined with the total detected event
time after ejected (s) rates as a function of time.

Figure 1:v, andv, absorption rates,., including oscil-
lations and\,, without oscillations as a function of time. References
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