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Accelerating the search for mass bumps using the
Data-Directed Paradigm
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The Data-Directed paradigm (DDP) represents an innovative approach to efficiently investigate new physics
across diverse spectra, which are in the presence of smoothly falling Standard Model (SM) backgrounds. Di-
verging from the conventional analysis employed in collider particle physics, DDP eliminates the necessity
for a simulated or functionally derived background estimate. Instead, it directly forecasts statistical signifi-
cance by utilizing a convolutional neural network trained to regress log-likelihood-based significance. This
novel methodology enables the identification of mass bumps directly from the data, circumventing the need
for background estimation and saving significant analysis time.
By employing a trained network to detect mass bumps in the data, the DDP approach holds the potential to
significantly enhance the discovery reach by exploring numerous uncharted regions. The efficiency of this
method has been demonstrated through its successful identification of various beyond standard model parti-
cles in simulation data. A detailed presentation of the methodology and recent advancements will be provided.
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