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CERN missions
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Missions of CERN

Research

Seeking [...] answers to questions about the Universe

Technology

Advancing the frontiers of technology

Collaborating

Bringing nations together through science

Education
Training the scientists of tomorrow
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What it means everyday

Buid and operate accelerators
from LINAC to LHC

24h/7

Buid and operate detectors
Alice, Atlas, CMS, LHCb, ...

store the generated data

Physics publications
provide analysis facilities
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Accelarators
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Linar accelerators
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Linar accelerators



A bit of physics in a week of computing

7 / 43 S. Ponce - CERN

CERN missions Accelarators Particle Detectors Physics Results Conclusion

In real life - Linac 4
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Circular accelerators
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In real life - LHC
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LHC layout

8 sectors

23 arc cells each

1232 bending magnets
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LHC Cell layout
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Beam oscillations layout
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CERN accelerator complex
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Machine cycles
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The LHC control system
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The control system
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Web applications at the front
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Example of the cryogenic systems

Data Storage (pressures, temperatures, actuator positions, etc)

100 000 different sensors, 80 millions datapoints per day

Remote virtual machines to operate

SWAN (Service for Web based Analysis, from BE)

daily data analysis on archived data

GitLab stores and executes Python scripts every night

performing various calculations on cryogenic data

confluence website to perform daily follow-up operations
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Behind the Cryo control
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Beam heat loads fill by fill
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Slow process detection
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Particle Detectors
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4 major detectors

Atlas

CMS

LHCb
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Anatomy of a particle detector
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Tracking
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Real life tracking
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Particle identification
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Particle identification real life
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Experiment controls
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Triggers
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Physics Results



A bit of physics in a week of computing

34 / 43 S. Ponce - CERN

CERN missions Accelarators Particle Detectors Physics Results Conclusion

Storage

https://monit-grafana-open.cern.ch/d/mHqFLAbik/wlcg-storage-space-accounting

https://monit-grafana-open.cern.ch/d/mHqFLAbik/wlcg-storage-space-accounting
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The Grid



A bit of physics in a week of computing

36 / 43 S. Ponce - CERN

CERN missions Accelarators Particle Detectors Physics Results Conclusion

Catalogs, LFNs, replicas, ...

From DIRAC’s documentation - concepts

Logical File Name : identifies a File
A file can have several Replica

Replica : a physical copy of an LFN stored at a StorageElement

StorageElement : a physical storage endpoint

Catalog : namespace of the DataManagement
Files and their metadata are listed there

https://dirac.readthedocs.io/en/latest/AdministratorGuide/Systems/DataManagement/concepts.html
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Scheduling physics jobs
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The physics code - ROOT and python
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Publication

Test of lepton flavour universality with B0
s → ϕℓ+ℓ− decays
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Conclusion
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Conclusion

Physics is essentially computing !
And IT services are essential
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Sources I
Taking a closer look at lhc.

https://www.lhc-closer.es/.

Fabiana Lauro.

General purpose tools for longitudinal beam dynamics studies, 2023.
Presented 2023.

Heather Gray.

Tasi 2022 lectures on lhc experiments, 07 2023.

Stefano Redaelli, Ilya Agapov, R Calaga, Bernd Dehning, M. Giovannozzi, Federico Roncarolo, and Rogelio Tomas.

First beam based aperture measurements in the arcs of the cern large hadron collider.
05 2009.

B. Frammery.

The lhc control system.
2005.

Czeslaw Fluder, V. Lefebvre, Marco Pezzetti, A. Gonzalez, P. Plutecki, and Tomasz Wolak.

Automation of the software production process for multiple cryogenic control applications.
10 2017.

Atlas control main page.

https://atlas.cern/updates/news/coordination-collisions.

Lhcb event display.

https://lhcb-eventdisplay.web.cern.ch/.

Denis Derkach, Mykola Hushchyn, and Nikita Kazeev.

Machine learning based global particle identification algorithms at the lhcb experiment.
EPJ Web of Conferences, 214:06011, 01 2019.

https://www.lhc-closer.es/
https://atlas.cern/updates/news/coordination-collisions
https://lhcb-eventdisplay.web.cern.ch/
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Sources II

Lhcb trigger data flow.

https://lhcb.github.io/starterkit-lessons/first-analysis-steps/dataflow-run3.html.

Francesco Tusa, Massimo Villari, and Antonio Puliafito.

Credential management enforcement and secure data storage in glite.
IJDST, 1:76–97, 01 2010.

LHCb collaboration et al.

Test of lepton flavour universality with b0s → ϕℓ+ℓ− decays, 2024.

https://lhcb.github.io/starterkit-lessons/first-analysis-steps/dataflow-run3.html
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