Astrophysical Applications of the Maestro Code
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Preliminary Maestro simulations of helium burning on the surface of a neutron star, showing carbon mass fraction
(colors) and energy generation rate (contours) 2.5 ms after mapping onto the 2-d grid. The 5 cm resolution case (A)
shows significantly less overshoot at the base of the reactive layer than the 10 cm (B) or 20 cm (C) cases.

* Current challenges / future improvements

- Understanding overshoot at the base of the convective layer—physical or
numerical?

- Adding rotation to the low Mach number hydrodynamics model.

- Further development of mesh refinement to better capture the thin reaction zone.
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Preliminary Maestro convecting white dwarf calculations showing vorticity (top) and radial velocity (bottom) at three
orthogonal slice planes through the center of the star (data range compressed to show detail). A 384° grid was used. The
vorticity plots show the inner region of the star is convectively unstable whereas the outer portion is stable. The radial
velocities show an asymmetry to the convective flow. These images are 120 s after the model was put onto the 3-d grid.
Transient behavior resulting in the cooling of the center of the star just after this mapping is still being investigated.
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