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Core-collapse supernovae (CCSNe) - the explosive deaths of massive stars -
are among the most important sites of element synthesis in the universe. Not
only do they drive the chemical evolution of galaxies, the nucleosynthesis yields
of CCSNe are also imprinted on some of the oldest stars. Our ability to predict
these yields, however, is limited by the still unsolved question of the CCSN
explosion mechanism. Spherically symmetric simulations fail to explode and
multi-dimensional simulations, although crucial for uncovering the explosion
mechanism, are computationally too demanding to study large samples of
progenitor stars. The PUSH method induces explosions in otherwise
non-exploding spherically symmetric simulations via parametrized heating. It
also follows the evolution of the protoneutron star and the electron fraction of
the ejecta - features vital for nucleosynthesis calculations. Here, we present the
explosion energies, remnant masses and nucleosynthesis yields of 111 models,
with masses between 10.8 and 120 solar masses, exploded successfully using
PUSH. We highlight broad trends that appear as a function of pre-explosion
properties and compare predicted nucleosynthesis yields to available
observational data. These yields will be extremely useful for modeling galactic
chemical evolution to gain further insight into the nuclear history of our universe.



Nucleosynthesis study of models exploded with PUSH is extremely
interesting for two reasons:

1. Mass cut is predicted from the hydrodynamical simulation.
2. Evolution of electron fraction is followed self-consistently.
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Comparison with Observations

100
T T T T T T
Standard calibration ® WHW02 ® WHWO02
*  WHo7 - *  WHO7
A SN1987A
= Observations * @
_ ~ *® o 9% L350
m 1074 0*38580%q0
o 1 = (X a™®” § °
o) =
5 B = & -
c * o B ——
=3k ? x90,0° 4 3
8 o ¢ 9 10*2:_|_
3 & i
w SN1987A SN2004et
i SN1993J SN2005bf
SN19941 SN2005cs
_3 SN2004A SN2011dh
[} 1 1 10~ SN2004d] SN2012aw
0.0 A P A 11111 i i I
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Mzans [Me] ZAMS Mass [Mg)]

The real test of our models is to investigate the impact of our yields on galactic
chemical evolution simulations.




