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ABSTRACT

We are interested in the design of first, second and third order finite volume algorithms for com-
puting relativistic fluid flows and apply it to study the global dynamics of a flow evolving around
a (spherically symmetric) Schwarzschild black hole. We will consider both the relativistic Burgers-
Schwarzschild model and the relativistic Euler-Schwarzschild model. Our purpose in this presen-
tation is to design shock-capturing schemes that are high-order accurate and well-balanced in the
sense that they preserve the spatially homogeneous solutions. These methods allow us to investi-
gate the global asymptotic behavior of such flows and reach definite conclusions about the behavior
of the mass density and velocity field. We build upon earlier investigations on this problem by
LeFloch et al [3, 4, 5] and extend to the present problem the well-balanced methodology in Castro
and Parés [2], in order to properly take the Schwarzschild curved geometry into account.
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