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Chemically Homogeneous Evolution

In contrast to the ‘normal’ evolution of stars (with core-envelope structure) in our vicinity, models show that a different kind of evolution is possible:
Chemically homogeneous evolution [1]. Rotation enhances mixing in massive stars. This facilitates longer lifetimes and different surface abundances,
and in extreme cases may lead to (complete or partial) chemically homogeneous evolution. For example Szécsi, Langer, et al. (2015) [2] showed (by
means of models with metallicity of the metal-poor dwarf galaxy | Zwicky 18) that this evolutionary behavior is more likely for higher masses and
velocities.

The Models

The models | created cover the initial masses 10, 20, 40, 80, 150, 300 and 500 M., (massive stars), initial rotational velocities of 0, 100, 200, 300, 400
and 500 km/s and initial metallicities of the Milky way (Zuyw), the Large Magellanic Cloud (Z.uc) and multiple fractions of that of the Small Magellanic
Cloud (1, 0.5, 0.2, 0.1, 0.05 and 0.02 - Zguc), together summing up to 336 model sequences.

The ranges for masses and metallicities were chosen because of the BoOST project (Bonn Optimized Stellar Tracks) [3], which is a publication of 9
stellar model grids computed with the so-called Bonn-Code. It employed a similar set of initial values, on which | wanted to expand on the velocity
variation. The goal was a set of grids including low metallicity environments with a smooth distribution that can then be used in e.g. chemical evolution
studies.

The Models - Ys

The bifurcation of the evolutionary paths can
also be displayed by plotting the surface
helium mass fraction of the models at the end
of the main sequence (as dots) or the end of
their current lifetime if the main sequence
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The Models - HRD
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