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The technological advance of today’s storage rings and colliders elevated nonlinear beam dynamics to the
forefront of accelerator design and operation. In the field of single-particle beam dynamics, the concept of
dynamic aperture (DA), that is, the extent of the phase-space region where bounded motion occurs, is a key
observable to guide the design of present, e.g. the CERN Large Hadron Collider (LHC) [2], and future ma-
chines (see e.g. [8–15]). Determining how to describe and efficiently predict the value of the DA might solve
some fundamental problems in accelerator physics, linked to performance optimization of storage rings and
colliders. The high computational cost of direct numerical simulations would be significantly reduced if a
reliable model for the time evolution of the DA were available.
In [1], we have investigated the ability of an ensemble reservoir computing approach based on Echo State Net-
works (ESN) to predict the long-term evolution of DA in hadrons storage rings. We present here further studies
aiming to automatize as much as possible the search for optimal data splitting and ESN hyper-parameters for
DA application.
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