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Over the past few years great interest arose in providing a thermodynamic description of Active Matter Sys-
tems, a class of non-equilibrium systems in which the single components are able to transform energy into
self-propelled motion. A measure of the transformation efficiency is provided by the Active Work performed
by active particles. The distribution of such an observable has been object of recent research [1] as possible
singularities signal the occurrence of Dynamical Phase Transitions (DPTs) [2,3], in turn related to peculiar
trajectory realisations.

In light of this scenario, we focus on a single overdamped harmonically trapped Active Ornstein-Uhlenbeck
Particle and provide the analytic expression for the scaled cumulant generating function (SCGF) of the Active
Work obtained using the large deviation theory recently developed for quadratic functionals of stable Gauss-
Markov chains [4]. Interestingly, we find the SCGF to be non-steep inmany physical situations andwe provide
insight on the effect of relevant system parameters, such as the Peclet number, on the SCGF steepness trough
a phase diagram in the system parameter space. Through Legendre-Fenchel transform, the SCGF steepness is
shown to lead to singular rate functions with linear tails, and ultimately to the occurrence of DPTs also in this
system. We also investigate on the role of initial and final condition in producing the consequent anomalous
trajectories.
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