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Abstract 

Particle physics is at the cusp of a paradigm shift in the treatment of experimental 
data for the measurement of theory parameters. While the field has traditionally re-
lied upon histograms of fixed observables to summarise high dimensional data from 
the detector, this can compromise the sensitivity of the measurement. We develop a 
type of Neural Simulation-Based Inference (NSBI) method that can directly handle 
high-dimensional unbinned data for near optimal sensitivity. While the concept of 

NSBI has long been known to hold enormous potential, there have remained 
longstanding roadblocks to their application, such as the questions related to uncer-
tainty quantification in the context of frequentist statistics in particle physics. In this 

talk, I will demonstrate the power of NSBI over histogram-based analyses for the 
measurement of a crucial Higgs properties at the Large Hadron Collider (LHC), dis-

cuss the challenges of systematic uncertainties and how to overcome them, and con-
clude with comments on the wide-scale impact of these new innovations on experi-

mental particle physics well beyond the LHC. 
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