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Entropy stability is considered a nonlinear stability criterion for hyperbolic systems. On the other hand,
the multi-scale nature of hyperbolic systems requires the need for using asymptotic preserving methods,
which are asymptotically consistent with time step independent of the small parameter. In this work, we aim
to develop an entropy/energy stable and asymptotic preserving method for barotropic Euler equations. In
this regard, we construct an implicit-explicit method with suitable acoustic/advection splitting and prove its
fully discrete entropy stability and asymptotic consistency properties rigorously. The asymptotic preserving
and entropy stability properties of the method are validated by numerical experiments.
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