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ABSTRACT: A new family of high-order shock-capturing finite difference numerical
methods for systems of conservation law is presented. In this paper we blend high-order
Compact Approximate Taylor (CAT) numerical methods [1, 2, 3] with the a posteri-
ori Multi-dimensional Optimal Order Detection (MOOD) paradigm [4]. These methods,
named CATMOOD [5], use centered (2p + 1)-point stencils, where p may take values in
1, 2, . . . , P, and some detectors resulting: highly accurate for smooth solutions; essentially
non-oscillatory for discontinuous ones; and almost fail-safe positivity preserving.

Some numerical results for scalar conservation laws and systems are presented to show the
appropriate behavior of CAT-MOOD methods in 1D and 2D. In particular, we will focus
on scalar linear case and 2D isentropic vortex in motion; Burgers equation and 2D Sedov
Blast wave; 1D and 2D Riemann problems; and 2D Astrophysical jet Mach2000 problem.
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