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Abstract

Reduced order models (ROMs) are ubiquitous in physics and applied mathematics, aiming
to capture the behaviour of a complex system while at the same time saving computational
cost. For parameter-dependent systems, one can develop such ROMs using the results of
sample ’training’ runs using select parameter values to then simulate the system for numer-
ous other parameters using the cheap ROM. This is particularly attractive for many-query
applications (e.g. parameter optimization) or real-time simulations (e.g. control problems).

After a short overview of such data-driven model reduction, we discuss projection-based
methods that can be applied to particle-in-cell systems, retaining their hamiltonian structure.
We will show exemplary results for a 1d1v Vlasov-Poisson system and discuss the strengths
and limitations of the method.
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