be used to initialize 3D time-dependent radiative hydrodynamics simulations. In this presentation we will show simulation results for F-type main-sequence stars of 1.47 and 1.35 M

@ https:/intrs.nasa.gov/search.jsp?R=20190028645 2019-09-26T20:14:50+00:00Z

Structure and Dynamics of the Overshoot Layer in Rotating

Main-Sequence Stars with Shallow Convection Zone

Irina N Kitiashvili & Alan A. Wray
NASA Ames Research Center

Current state-of-the-art computational modeling makes it possible to build realistic models of stellar convection zones and atmospheres that can take into account chemical composition, radiative effects, ionization, and
turbulence. The standard 1D mixing-length-based evolutionary models are not able to capture the many physical processes of stellar interior dynamics, but they provide an initial approximation of stellar structure that can

For the 1.47 M. . star the

sun- sun

computational domain includes the upper layers of the radiation zone, the entire convection zone, and the photosphere. These simulations provide new insights into the formation and properties of the convective
overshoot region, the dynamics of the highly turbulent near-surface layer, and the structure and dynamics of granulation. We will discuss the thermodynamic structure and the effects of rotation on the dynamics of the
stars across these layers.

‘StellarBox’ code (Wray et al., 2018)
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Fully coupled radiation solver:

LTE using 4 opacity-distribution-function bins

Ray-tracing transport by Feautrier method
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Non-ideal (tabular) EOS
4th order Pade spatial derivatives
4th order Runge-Kutta in time

LES-Eddy Simulation options (turbulence models)

LES: Smagorinsky model (and its dynamic

procedure)
DNS + Hyperviscosity approach
MHD subgrid turbulence models
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The equations we solve are the grid-cell averaged
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Variation in the scales of granulation for different main-
sequence stars with increasing stellar mass. Distribution of the
vertical velocity is saturated for range +/- 6 km/s.
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