
Learning new physics
with a kernel machine

Marco Letizia
Machine Learning Genoa Center and INFN

In collaboration with: P. Cappelli (UniPd), G. Grosso (IAIFI-MIT), N. Lai (UniPd), M. Pierini (CERN),

L. Rosasco (UniGe-MaLGa), A. Wulzer (IFAE), M. Zanetti (UniPd).



Learning new physics with a kernel machine
GOAL: search for rare/hidden new physics in high energy physics data.

PROBLEM: most analyses are model-dependent
→ heavily biased towards specific theoretical models.
Agnostic searches are hard to design: 

large volumes of mutivariate, complex data.

To maximise the discovery potential at the LHC (and future experiments!),
it is crucial to develop hypothesis testing methodologies based on new paradigms!



Learning new physics with a kernel machine

The New Physics Learning Machine
A likelihood-ratio test with a data-driven alternative hypothesis
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• Unbinned
• Multivariate
• Signal-agnostic
• Efficient and robust machine learning
• Statistically sound
• Distribution and normalization shifts
• No data splitting
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