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Understanding the Building Blocks of the Universe

The Large Hadron Collider (LHC)
generates petabytes of data annually
from billions of collision events.

Each event records the properties of
numerous particles, creating complex,
high-dimensional datasets.

To interpret these events, we rely heavily
on Monte Carlo (MC) simulations g
based on theoretical models. [CERN]
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Physics processes vary in frequency and
complexity: From extremely rare events to more
common interactions, requiring accurate
simulations across a vast range of scenarios.

Managed Data [PB]
N &2 2 @
3 8 g8 8
8 8 8 8

o

2010 2012 2014 2016 2018 2020 2022 2024
Year

FOSDEM 2025, Brussels, 01 Feb 2025 chris.g@cern.ch 2/15


https://cds.cern.ch/collection/Photos

PRESERVING LHC ANALYSES WITH RIVET

CHRISTIAN GUTSCHOW

Standard Model Production Cross Section Measurements

Status: June 2024
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Connecting Theory Tools to Experiment

Independent Development

Theory tools such as event generators and parton distribution functions (PDFs) are developed
primarily by the theoretical physics community, separate from experimental collaborations.
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Connecting Theory Tools to Experiment

Independent Development

Theory tools such as event generators and parton distribution functions (PDFs) are developed
primarily by the theoretical physics community, separate from experimental collaborations.

Continuous Improvements

These tools are updated with advancements in
theoretical models and precision calculations,
often after experimental results are published.

Retrospective reinterpretation of data becomes
crucial for leveraging these improvements.
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Connecting Theory Tools to Experiment

J Independent Development

U Theory tools such as event generators and parton distribution functions (PDFs) are developed
primarily by the theoretical physics community, separate from experimental collaborations.

[J Continuous Improvements

[J These tools are updated with advancements in
theoretical models and precision calculations,
often after experimental results are published.

U Retrospective reinterpretation of data becomes
crucial for leveraging these improvements.

) Resource-Intensive Simulations

|J Large-scale Monte Carlo simulations are computationally
and energetically expensive, requiring robust validation
to ensure accuracy and ef ciency.

U Rigorous cross-validation with experimental data
ensures reliable theoretical predictions.
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Monte Carlo Event Generation and Analysis Work ow
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