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Abstract: The approximation of the wave equation in heterogeneous media
is challenging. Indeed, to be accurate, standard numerical methods require a
grid that resolves the fine scale of the medium, leading to a prohibitive cost.
Homogenization theory provides an effective equation that does not depend on
the fine scale. Based on this equation, numerical homogenization methods ap-
proximate the effective wave at an affordable cost. However, at large timescales,
the original wave exhibits a dispersive behaviour at the macroscopic scale, which
is not captured by the homogenized equation.

In this talk, we introduce a family of effective equations that describe these
long time effects in locally periodic media [3, 4]. Based on these effective mod-
els, we design efficient numerical homogenization methods for long time wave
propagation. Furthermore, we provide a long time a priori error analysis of the
finite element heterogeneous multiscale method, proposed in [1, 2], for locally
periodic media.
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