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The search for new physics at the energy frontier has a strong model-based foundation, with well-motivated
theories informing the phase space that is subsequently investigated in data. This strategy has been effective
for decades in establishing the Standard Model, culminating in the 2012 discovery of the Higgs boson with the
Large Hadron Collider (LHC). Recent developments in machine learning techniques motivate the complemen-
tation of current model-driven analysis programs with generic searches for unexpected new physics signals.
Anomaly detection is at the essence of this pursuit, with the goal of identifying features of the data solely
based on their inconsistency with a background-only model. In this talk, a novel application of a Variational
Recurrent Neural Network (VRNN) to the task of anomalous jet detection is presented. This method is fully
unsupervised, in that it trains directly on data and does not use a signal hypothesis. Results are shown using
the LHC Olympics simulated datasets, where a VRNN-based selection is shown to enhance sensitivity to both
two- and three-prong large-R jet signal excesses. Future prospects for integrating this and other unsupervised
learning methods into LHC analyses are also discussed.
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