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High-Luminosity LHC Schedule
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Part 1: Next Generation Triggers

THE REAL-TIME RECONSTRUCTION REVOLUTION
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The Real-time Reconstruction Revolution: R3

Overcome the two main limitations of the HLT:

O The quality of the online reconstruction is limited by the processing capacity of
the HLT farm, as complex algorithms can be run only on a fraction of the events

1 The HLT output rate is limited by the storage capacity and
processing power of the offline computing infrastructure

What if we could ...
Q ... have offline-like quality calibrations and reconstruction at the HLT?
[ ... store all events in nano-AOD format?

The goal of the R3 project is to address these limitations through
a comprehensive work program, consisting of synergic tasks.



NGT Project Overview
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Task 3.1

[ Provide a better and
faster HLT global
reconstruction

[J Robust and reliable
validation suite

O Exploit heterogeneous
architectures and
efficient data
structures



Distributed Computing
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Data Compression
= Task 3.3
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Optimal Calibrations
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Task 3.4

O Buffer HLT input data for
8h (additional hardware
needed for buffering the
Phase 2 HLT on top of TDR
projections)

O Feed it to Prompt
Calibration Loop (PCL)-like
workflow

O Provide more up-to-date
conditions to HLT to bring
its reconstruction closer to
Offline quality
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assess feasibility and
physics improvement
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Part 2: Machine Learning

GENERATIVE MODELS IN HIGH-ENERGY PHYSICS



Work outside of the CMS Collaboration...
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Evaluating generative models in high energy physics

Raghav Kansal ,* Anni Li®, and Javier Duarte
University of California San Diego, La Jolla, California 92093, USA
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There has been a recent explosion in research into machine-learning-based generative modeling to tackle
computational challenges for simulations in high energy physics (HEP). In order to use such alternative
simulators in practice, we need well-defined metrics to compare different generative models and evaluate
their discrepancy from the true distributions. We present the first systematic review and investigation into
evaluation metrics and their sensitivity to failure modes of generative models, using the framework of two-
sample goodness-of-fit testing, and their relevance and viability for HEP. Inspired by previous work in both
physics and computer vision, we propose two new metrics, the Fréchet and kernel physics distances (FPD
and KPD, respectively) and perform a variety of experiments measuring their performance on simple
Gaussian-distributed and simulated high energy jet datasets. We find FPD, in particular, to be the most
sensitive metric to all alternative jet distributions tested and recommend its adoption, along with the KPD and
Wasserstein distances between individual feature distributions, for evaluating generative models in HEP. We
finally demonstrate the efficacy of these proposed metrics in evaluating and comparing a novel attention-
based generative adversarial particle transformer to the state-of-the-art message-passing generative
adversarial network jet simulation model. The code for our proposed metrics is provided in the open
source JetNet PYTHON library.

DOL: 10.1103/PhysRevD.107.076017
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