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Open Science Movement
Open science is an accelerator for the
Sustainable Development Goals (SDGs) 2030
and a powerful tool to bridge the science divide
between and within countries

Open science aims at making scientific
knowledge openly available, accessible and
reusable. 

The key elements include open access to
scientific publications, data, educational
resources, software and hardware, and open
infrastructures   

UNESCO Open Science website
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Open Science at CERN website

https://www.unesco.org/en/open-science
https://openscience.cern/


CERN OPEN DATA POLICY CERN Open Data Policy for the LHC Experiments.”
https://cds.cern.ch/record/2745133 , November 2020

Level 1: Published Results
Available with Open Access 
HEPData: Repository for publication-related HEP data
Rivet toolkit: Robust Independent Validation of
Experiment and Theory

Level 2: Outreach and Education 
Dedicated subsets of data selected and formatted to
provide rich samples to maximise their educational
impact, and to facilitate the easy use of the data.

Level 3: Reconstructed Data
Experiments release calibrated reconstructed data
useful for algorithmic, performance and physics
studies

Level 4: Raw Data - Not feasible
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Open Science at CERN website

https://cds.cern.ch/record/2745133/files/CERN-OPEN-2020-013.pdf
https://www.hepdata.net/
https://rivet.hepforge.org/
https://openscience.cern/


CERN OPEN DATA PORTAL

https://opendata.cern.ch
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https://opendata.cern.ch/


Purpose made website: 
Datasets
Resources 
Tutorials
Data visualisation  
Website framework

ATLAS Open Data For Education & Research

https://opendata.atlas.cern/ 5



13 TeV Proton-Proton
collision datasets, 36
fb⁻¹, 2015-2016, 65 TB in
PHYSLITE files , with 2
billion events of
simulated data

Proton-Proton Collisions
5 TeV Lead-Lead
collision datasets,
486μb⁻¹ , 2015, 4 TB in
DAOD_HION14 files, with
corresponding
simulations

Lead-Lead Collisions

ATLAS OPEN DATA for Research
Webpage

Coming soon
Event generation data in HEPMC format

provided in 10,000 event text files, tarred and gzipped to save space, for both 13 TeV
and 13.6 TeV configurations 

Heavy ion data from the hard probes stream with corresponding simulations 6

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/category/data-for-research
https://opendata.atlas.cern/docs/data/for_research/evgen_data


ATLAS OPEN DATA for Education
Webpage

Proton-Proton Collisions

Open Data for
Research release 

65 TB, 36 fb^-1 
 PHYSLITE

Open Data for
Education release

2 TB, 36 fb^-1
 ROOT NTuples

Skimmed samples
selecting dedicated

final states 
1.5 GB to ~350 GB

ROOT NTuples

PhysLiteToOpenData Framework based on Combined Performance algorithms using the latest
ATLAS analysis release 
Can be run inside a docker container image 
Repository will be registered in Zenodo with a DOI so that it can be cited with a persistent
identifier  

Datasets on
CERN Open
Data Portal
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https://opendata.atlas.cern/docs/category/data-for-education
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main
https://sandbox.zenodo.org/records/194139
https://opendata.cern/record/93910
https://opendata.cern/record/93910
https://opendata.cern/record/93910


ATLAS OPEN DATA for Education

Website hosted 8TeV 1 fb⁻¹ datasets, and 13 TeV 10 fb⁻¹ educational
datasets, used by 10,000 students worldwide!

Whats New with the third release?

Almost four times more data (36fb⁻¹ vs. 10fb⁻¹) 
Uses data from recent ATLAS Athena releases (Rel. 25) 
Latest recommendations from the ATLAS combined performance groups 
New features: 

Truth collections for electrons, taus, jets, met, muons and photons 
An example of jet energy scale resolution systematics 
Multi-lepton triggers, MET triggers, tau triggers (and jet triggers) 
Lepton ID and isolation working points

Datasets on
CERN Open
Data Portal
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https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
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Many members of the ATLAS collaboration use
the simplified Ntuples, and our ready to use
Notebooks and software for:

Undergraduate courses and BSc and MSc projects
Students can dive right into the learning objectives
immediately (physics, statistics, analysis skills such
as fitting and machine learning);
Training and outreach activities such as hackathons
and workshops, with PhD students, university
students and 16-18 year olds.
Been used by 10,000's students worldwide!

Users also include non scientists, teachers and
motivated students

ATLAS OPEN DATA for Education
How is it used
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https://opendata.atlas.cern/projects


ATLAS OPEN DATA for Education
How is it used

LHC particle physics
concepts

Final Project ZBoson
and Search for New
Resonances with ATLAS
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https://opendata.atlas.cern/projects


Getting Started

Get Started Webpage

Histogram Analyser

No technical knowledge required
Full introduction provided
Step-by-step tutorials
Instructions how to access data
Histogram Analyser

Tool shows how physicists differentiate between physics
processes applying cuts using just your mouse.
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Curriculum

https://opendata.atlas.cern/docs/category/get-started
https://opendata.atlas.cern/docs/visualization/the_display_histograms_13TeV


Machine Learning tutorial using only your mouse!!
https://ml-visual-dashboard-atlas-open-data.app.cern.ch/
Run a Neutral Network to discover Dark Matter!

Machine Learning Online Interactive Application
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https://ml-visual-dashboard-atlas-open-data.app.cern.ch/


Teacher workshop

Webpage

An application to facilitate the
learning of useful experimental
particle physics techniques

Available in languages:
English, Spanish, Italian 
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https://atlas4teachers.app.cern.ch/


Advanced Tutorials

Jupyter Notebooks

Developing of online tutorials:
Jupyter notebooks analyses (with & without
ROOT framework), in C++, pyROOT 8 TeV and 13
TeV & uproot. 

Different frameworks available to suit different
learning objectives and use cases:

Python
C++
RDataFrame
Uproot / Coffea

All Notebooks are available on the GitHub
repository

14

https://opendata.atlas.cern/docs/13TeV25Doc/13tutorial
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://github.com/atlas-outreach-data-tools/atlas-outreach-cpp-framework-13tev
https://github.com/atlas-outreach-data-tools/atlas-%20outreach-Python-uproot-framework-13tev
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata


ATLAS Open Data Videos on YouTube

15Find the videos here

https://www.youtube.com/playlist?list=PL1qU3k-RDRsvy3jhxUTmq7ZJQTdFvjLJn


SWAN at CERN : Lots of resources, but bound to CERN authorisation

ESCAPE Virtual Research Environment: Anyone can get an account, useful for small
workshops

GoeGRID at Goettingen: A batch service, does not support interactive analysis

Binder & Colab: Great for running workshops, only up to so much memory

Docker: Robust Platform for developing, running and sharing applications within
containers

Computing Environments and Analysis Facilities
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https://swan.docs.cern.ch/
https://vre-hub.github.io/
https://punchlogin.goegrid.gwdg.de/
https://opendata.atlas.cern/docs/13TeV25Doc/13tutorial
https://docs.docker.com/get-started/get-docker/


ATLAS has released 36 fb⁻¹ proton-proton collision data
For Research, along with Event Generation data, and
Heavy Ion Data
ATLAS has released - just last week!! - 36 fb⁻¹ proton-
proton collision data for Education, its third dataset
release
Our team has been developing a dedicated website
with step by step tutorials, tools, software, data
visualisation tools, to allow users to access and use the
data depending on their learning objectives, level and
goals.
Please contact us with feedback & suggestions

Summary
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https://opendata.atlas.cern/contact-us

