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Core-Collapse-Supernova explosions are the final stagre
of stellar nucleosynthesis and are crucial for the deteamin a
tion of the chemical composition of material that is ejecte ) : ) .
and enriches the interstellar medium, forming the bas re the results from our calculations without ngutrmoﬁhm

the low energy neutrino spectra we now consider more re-

for the next generation of stars. A major part of this nu- . i tated ab Al h th Its for th
cleosynthesis happens as the shock front launched frq > '(,:, as stated above. AlSo shown are the results for the
gh” energy neutrino spectra®,, = 7, = 4.0 MeV,

the remnant of the stellar core passes through the lay . .

of the star, increasing temperature and density and trigZx.r — 6.0 MeV) forcomparlso.n with [?]' :
gering nuclear processes. At the same time these layejucleus  na  Low energies High energies
are irradiated by neutrinos of all flavors, that are emitted15 Mg star

ble 1: Production factors relative to solar abundances
gom reference [4], normalized t§O production. Shown

as the remnant of the stellar core cools. We have per7Lj 0.001 0.28 2.54
formed nucleosynthesis calculations for a set of modelst'B 0.007 1.43 6.13
of core-collapse supernovae including an extensive set of°N 0.67 0.68 0.79
neutrino-nucleus interactions. Compared to previous-stud1°F 1.02 1.14 1.31
ies of v-nucleosynthesis, we use neutrino spectra corre-138 g 0.07 0.67 1.18
sponding to reduced average energies in agreement withf9Ta 0.07 1.14 1.81
modern core-collapse simulations [1]. For simplicity we 25 M, star
assume, that each typec {e, u, 7} of neutrino follows a =775 0.0005 011 055
Fermi-Dirac distribution characterized by a correspogdin 11g 0.003 0.80 261
temperatureg),, with zero chemical potential. We assume 15y 0.08 0.10 0.13
TyC = 2.8 MeV, Tgﬁ = TDM’T = 4.0 MeV 19 0.06 0.24 0.43
The main candidates for neutrino nucleosynthesis arei3s| g 0.03 0.63 1.14
Li, 1'B, 'F, 38La and'®°Ta [2], all of which are ob- 180T 0.14 1.80 281

served in the solar system, but are not produced in suffi
cient amount by supernova simulations without including
neutrino interactions. Neutrino nucleosynthesis can pustveen 1.4 and 2.0.
the production factors of those nuclei close to the solar sySimilarly, the production of?Na is increased on average
tem values, as shown in table 1. Furthermore, reference [BY a factor of 3.1 , mainly due to increased proton captures
has discussed theprocess in supernovae as a productionn ?2Ne and?3Na(v.,e~ p)?’Na. Further contributions
site for the radioactive isotop€&Nb and”®Tc. Our calcu-  are provided by the neutral current neutron evaporation on
lations confirm that charged-current neutrino interacior?3Na and the charged-current reactidile(v,,e”)?*Na.
increase the yield 0P Nb and”®Tc significantly. We find that the balance of the different production chan-
Observations ofy-rays allow direct access to the pro-nels and the total enhancement depends
duction of radioactive nuclei. Among the most interest- The effect of neutrino interactions on the yields*4Ti
ing y-ray sources that indicate active nucleosynthesis aesd®’Fe have been found to be at most 2% in the case of
22Na, 26Al, *4Ti and ®°Fe. Neutrinos contribute to the *4Ti and even less foi’Fe.
production of?5Al during the explosive phase by two dif-
ferent mechanisms. First, neutrino-induced spallatien re References
actions on the most abundant nuclei int the O/Ne shell, _ ] _
20Ne 24Mg and 0 increase the number of free protons[}] T Fischer,  G. ~ Martinez-Pinedo, ~ M. Hempel,
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production channel also without neutrinos. Additionally,
the charged-current reactiéfMg(v.,e~) gives significant (2] A. Heger, E. Kolbe, W. Haxton, K. Langanke, G. Martinez-
contributions. Both mechanisms contribute to a similar ex- 2'2823‘52' E. Woosleyyeutrino nucleosynthesighys. Lett.
tent to the production and both occur in the O/Ne layer. In '
total we find an increase of ti&Al yield by factors be- [3] M.-K. Cheoun, et al, Neutrino induced reactions for-
process nucleosynthesis®Nb and®®Tc, prc85 (6) 065807.
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