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The Standard Model of Particle Physics
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The ATLAS Experiment at CERN

3

Large Hadron Collider @ CERN

Protons collide inside detector (e.g. 
ATLAS experiment)

Different particles are 
created in the collisions

Protons travelling at 
almost speed of light

Signatures in 
the detector

Data collection of 
collision events and 
respective particles
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Open Data Releases
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For Research For Education and Outreach

All data are released under a CC0 license (free use) with a request for citation

Proton-Proton Collisions
36 fb-1 proton-proton collisions
7B data, 2B simulation events, 373 MC sets [link]

Accessible Transferable skills Usable and versatile Wide reach

Released

Heavy Ion Minimum Bias
486 µb-1 lead-lead collisions 
221M data + 100k simulation events [link]

Released

Event Generation Data
>12B simulated events, >6000 datasets
13 TeV and 13.6 TeV [link]

Released

Heavy Ion Hard Probes
New format, being prepared now

Coming 
soon

8 TeV (2016)
3 fb-1 proton-proton collisions
60M events, 42 simulation datasets [link]

Released

13 TeV (2020)
10 fb-1 proton-proton collisions
940M events, 228 datasets [link]

Released

13 TeV (2025 Beta)
36 fb-1 proton-proton collisions
9.8B events, 373 simulation datasets [link]

Released

https://creativecommons.org/public-domain/cc0/
https://opendata.atlas.cern/docs/data/for_research/pp_data
https://opendata.atlas.cern/docs/data/for_research/hi_data
https://opendata.atlas.cern/docs/data/for_research/hi_data
https://opendata.atlas.cern/docs/data/for_research/evgen_data
https://opendata.atlas.cern/docs/data/for_research/evgen_data
https://opendata.atlas.cern/docs/data/for_education/8TeV_details
https://opendata.atlas.cern/docs/data/for_education/8TeV_details
https://opendata.atlas.cern/docs/data/for_education/13TeV_details
https://opendata.atlas.cern/docs/data/for_education/13TeV_details
https://opendata.atlas.cern/docs/data/for_education/13TeV25_details
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ATLAS Open Data website
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https://opendata.atlas.cern

• Goal to have open data that’s accessible to a wide variety of audiences 

• Learners can move to more or less complex setups painlessly 

• If you want more complexity than the Outreach and Education Open Data allow, 
try the Open Data for Research! 

• If O&E Open Data is too complex, try the web apps!

https://opendata.atlas.cern/
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Documentation
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Education datasets content
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• Datasets contain simplified information with 
respect to the internal ATLAS collected and 
simulated data

• Facilitated understanding and addressing 
education goal

• Different datasets/selections on physics 
objects allow coverage of simple to more 
complex uses

Around 90 variables



• Big diversity of approaches and possible target audiences

• Different environments, in which to use analysis code, provided to suit different needs
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How to run
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Online cloud services Offline services

Google Colab

ESCAPE Virtual 
Research Environment

EXPLORE, LHC Open 
Data Analysis Platform

https://jhub-vre.cern.ch/
https://punchlogin.goegrid.gwdg.de/


Machine Learning (ML) on the web

• Visual and interactive introduction to ML using Open Data

• No code required

Web applications for Education
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Online histogram analyser

• Web-based histogram visualisation

• Direct, basic entry-level, no code hands-on experience

• Documentation to provide context

web-apps-for-education

Classroom Application 

• Light-weight introduction to Open Data

• Fitted for high-school classes

https://opendata.atlas.cern/docs/category/web-apps-for-education
https://opendata.atlas.cern/docs/category/web-apps-for-education
https://opendata.atlas.cern/docs/category/web-apps-for-education
https://opendata.atlas.cern/docs/category/web-apps-for-education
https://opendata.atlas.cern/docs/category/web-apps-for-education
https://opendata.atlas.cern/docs/category/web-apps-for-education
https://opendata.atlas.cern/docs/category/web-apps-for-education


• Notebooks and frameworks accessible via website and Github
(Notebooks, C++ framework)

• Provided for different analyses and programming languages, 
along with documentation, respective description and difficulty
associated

• Python support package released, to access samples and setup 
analysis environment: atlasopenmagic

• Notebooks on Introduction to HEP concepts
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Education notebooks and frameworks

10

Introduction to HEP concepts Analysis notebooks

https://opendata.atlas.cern/docs/category/analysis-notebooks
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata/tree/master/13-TeV-examples
https://github.com/atlas-outreach-data-tools/atlas-outreach-cpp-framework-13tev
https://github.com/atlas-outreach-data-tools/atlasopenmagic
https://opendata.atlas.cern/docs/13TeV25Doc/Concepts
https://opendata.atlas.cern/docs/13TeV25Doc/Concepts
https://opendata.atlas.cern/docs/13TeV25Doc/Concepts
https://opendata.atlas.cern/docs/13TeV25Doc/StandardModel


• External projects

Examples from institutes/individuals across the world of Open Data being put into use for education and research 
(courses, workshops, activities)

• Community contributions

• Research focused developed material
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Hearing from the community
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https://opendata.atlas.cern/projects
https://opendata.atlas.cern/projects
https://opendata.atlas.cern/projects
https://opendata.atlas.cern/docs/tutresearch/contributions
https://opendata.atlas.cern/docs/tutresearch/contributions


• Monitoring available for about a year now

• Collected in accordance with privacy rules

• Complemented by feedback forms and open data related projects talk invitations to our meetings
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Impact evaluation
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First ATLAS Open Data Tutorial
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• First tutorial, open to all people, at the end of November 2025 at CERN 

• Great opportunity to improve our documentation across the board

• Trying to serve all the audiences at once was very tricky

• Expecting to hold some online tutorials this year for specific audiences

x

https://indico.cern.ch/event/1564767/
https://indico.cern.ch/event/1564767/
https://indico.cern.ch/event/1564767/
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ATLAS Open Data
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• Aims to improve scientific literacy, as well foster transfer of highly valuable skills, while reducing accessibility barriers

• ATLAS Open Data website is the starting point to anyone interested in using the data, and where all material can be found

• Education and Research Open Data releases provided to the general public, with lots of material for a wide variety of audiences

• Being used in schools, universities, in public events and by interested individuals around the world

• Communication

• Notebook and web applications feedback collected via quick form

• Announcements of new releases and posts about big events in social media

• Collection of external contributions derived from Open Data

• Tutorials

• Interdisciplinary growing potential

• Open data material provides a great testing ground for many things, including Machine-Learning developments

http://opendata.atlas.cern/
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Backup
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Open Data for Education and Outreach 2025 (beta) release
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• Education and Outreach flat ntuples obtained from 36 fb-1  PHYSLITE 

Open Data for Research samples of data recorded in 2015 and 2016

• PhysLiteToOpenData derivation framework + skimming code are public 

• Filtering for the most relevant physics objects and uncertainties 

• Allows users to customise level of information in ntuples

• With Docker image and local development usage options

• Repository registered in Zenodo with a DOI so that it can be cited 

with a persistent identifier

• Open Data for E&O Release

• Unskimmed samples with very basic cuts applied, such as event 

cleaning, good runs list, overlap removal 

• Skimmed datasets (𝛾𝛾, 𝜇𝜇, 𝑏𝑏, 3ℓ, ℓ + 𝑀𝐸!, …) varying in size 

from ~1.5 GB to ~350 GB

Open Data for Research PHYSLITE

Open Data for E&O Release

Skimmed samples selecting 
dedicated final states

PhysLiteToOpenData
Framework (Zenodo)

Skimming code

• More data than last E&O release (36 fb-1 vs 10 fb-1), using latest ATLAS tools and setups, and with new features (truth 

particle collections, more triggers, variables, etc)

https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://zenodo.org/records/15791092
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://zenodo.org/records/15791092
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/scripts

