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Abstract. The chemical evolution of asymptotic giant branch (AGB) stars models depends
greatly on the input physics (e.g. convective model, mass loss recipe). Variations of hot bottom
burning (HBB) strength, or third dredge-up (TDU) efficiency are among the main consequences
of adopting different input physics in the AGB models. The ATON evolutionary code stands
apart from others in that it uses the Full Spectrum of Turbulence convective model. Here we
present the first results of a newly developed s-process nucleosynthesis module for ATON AGB
models. Our results are compared also with observations and theoretical predictions of present
AGB nucleosynthesis models using different input physics.

1. Motivation

Among the different asymptotic giant branch (AGB) stars evolutionary codes used in the
literature, ATON[1] stands appart in that it uses the Full Spectrum of Turbulence convective
model[2]. However, ATON lacked a way of simulating the nucleosynthesis due to slow neutron
captures (the s-process). To study the dependence of the s-process nucleosynthesis on different
input physics, we built an ATON module including 322 nuclear species up to Pb and Bi (Yagüe
et al., in preparation). The nuclear network is the same as that of Lugaro et al.[3][4].

A critical part for the design is to settle in an overshooting (OV) strength parameter. This
parameter represents the distance of exponential decay of velocities with which the mixing is
performed. Different OV strengths would result in the s-process He-intershell overabundances
being dredged up more efficiently to the surface.

2. Nucleosynthesis preliminary results

In order to set the OV strenght parameter, five simulations were run with an OV parameter in
the range [0.04-0.12] for a 4 M� stellar model at solar metallicity. These simulations were later
compared to observations and predictions from other nucleosynthesis codes.

As shown in Figure 1, the final surface abundances depend greatly on the OV parameter, up
to an average difference of 0.5 dex among the three models with higher OV parameters.

3. Discussion and future work

Most of the theoretical predictions by other codes and observations lie between two (0.08
and 0.10) of our OV parameters, hinting at an intermediate value. In particular, the ATON
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Figure 1. Final surface abundances ([X/Fe]) of elements heavier than Fe as a function of atomic
number, Z, for a 4 M� solar metallicity model. Included are the predictions from Karakas et
al.[5], for a 5 M� (equivalent to a 4 M� star in ATON) model with a delayed superwind, and
from van Raai et al.[6] for a 5 M� model after a synthetic extension with and without a partial
mixing zone (PMZ). The Rb and Zr abundances in massive Galactic AGB stars derived by
Zamora et al.[7] are also shown. We are currently working on the anomalous Eu overabundance
seen in these results.

simulations with OV parameter 0.10 predict higher Rb abundances than other calculations but
in nice agreement with the maximum Rb content observed in massive Galactic AGB stars.

Also interesting are future numerical simulations for lower mass stars. In the 4 M� models
presented here the s-process is driven both by the 22Ne neutron source, which is strongly
activated in the more massive AGB stars[8], and the 13C neutron source. For a lower mass
star, however, the 13C neutron source is the main provider of neutrons. This source by itself
can be even more sensitive to the OV parameter because the 13C-pocket size is affected by it.
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