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Abstract: The breaking of space-time symmetries in numerical simulations
remains a central hurdle in both classical and quantum simulations. The
absence of fundamental continuous symmetries via Noether's theorem breaks
the conservation of central physical quantities, such as energy or momentum.
The goal of this talk is twofold: on the one hand we will explore how to
formulate initial boundary value problems on the level of the classical action,
which not only allows us to cleanly exhibit system symmetries, but also allows
us to solve for the classical solution via a variational principle bypassing
governing equations [1]. On the other hand we will report on recent progress
in constructing a classical action for scalar wave propagation [2], which
features dynamical coordinate maps and which allows continuous space-time
symmetries to be maintained even after the system has been discretized. A
first proof-of-principle of the approach based on 1+1d wave propagation is
presented and open question will be discussed.
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