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CERN Open Data Policy for LHC experiments
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- CERN committed to openness and 
preservation for a long time

- Policy relates to data collected by LHC 
experiments

- Endorsed by all LHC experiments
- Different levels of abstraction:

● Level 1 (published results and numerical 
information (likelihoods))

● Level 2 (outreach and education)
○ simplified format

● Level 3 (reconstructed data)
○ research quality
○ latency/embargo periods apply
○ restrictions apply

● Level 4 (raw data)

https://cds.cern.ch/record/2745133
https://home.cern/news/press-release/knowledge-sharing/cern-announces-new-open-data-policy-support-open-science#:~:text=CERN%20announces%20new%20open%20data%20policy%20in%20support%20of%20open%20science,-A%20new%20open&text=Geneva%2C%2011%20December%202020.&text=Scientific%20data%20are%20considered%20to,needed%20to%20use%20the%20data.
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Level 3 (reconstructed data)
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Calibrated 
reconstructed data

● Including provenance 
data, simulated 

samples, example 
workflows and 

documentation

Periodically
● With an appropriate 

latency period.
● Data releases within 5 
years of the conclusion of 

run period.
● Timeline defined by 

experiments but full 
datasets will be made 

public at the end of the 
collaborations

● Some data may be 
withheld if active analyses 

ongoing

And may offer 
association programs

● External authors may 
not get  access to 
cumulative knowledge 
within the 
collaborations

● Association programs 
may be provided

Using the CERN Open 
Data Portal (CODP)

● All LHC experiments share common strategies for Level 1, 2, and 4.
● Level 3 strategies differ, within a common ground.
● LHC experiments will release:
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CERN Open Data Portal (CODP)
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https://opendata.cern.ch/

● Access point to data
● Also software and 

documentation

● Products shared under open 
licenses

● Issued with a Digital Object 
Identifier (DOI) to make them 
citable

https://opendata.cern.ch/
https://opendata.cern.ch/
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ALICE open data for research
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Release Policy:
● Public data releases expected periodically
● Needed appropriate latency period to allow (true 

for all experiments):
•    thorough understanding of the data
•    reconstruction and calibrations
•    scientific exploitation of the data 

● Aim to commence data releases within five years of 
the conclusion of the run period

● Size of the released datasets commensurate with 
the amount of data collected

Data Products and computing environment:
● Conversion of  Run 1 and Run 2 ESD and AOD into 

new AOD format (based on ALICE O2 Project)
● Also derived nanoAOD considered
● Real (HI) and simulated datasets in new AOD format 

expected
● Related software via VM and/or containers

Current status and timeline:
● 5% (7%) of Pb-Pb (pp) 2010 ESD datasets released
● Conversion into new AOD format expected by the 

end of 2021
● Expect to populate CODP with new AOD from 2022

https://alice-o2-project.web.cern.ch/node-25-test_content_type
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ALICE open data for outreach and education

●  ESD files in COPD have also been used for outreach and education
● new version of the ALICE - strange particles masterclass exercise is 

web-based: https://alice-web-masterclass.web.cern.ch/ (all data sets 
needed are provided by the web server)

https://alice-web-masterclass.web.cern.ch/
https://alice-web-masterclass.web.cern.ch/
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ATLAS open data for Research
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Release Policy:
● Preparing periodic releases in alignment with 

new CERN-LHC policy
● Appropriate latency period needed to understand 

and scientifically exploit the data

Data Products and computing environment:
● Full likelihoods released (level 1 data) for 

reinterpretation
● Real and simulated datasets in PHYSLITE 

format (calibrated objects and information to 
compute systematics)

● Associated software (containers)

Current status and timeline:
● Only datasets for education purposes 

released so far.
● Association programs established 

(case-by-case for external proposals) for 
specific analyses

● Special datasets may also be approved for 
release

https://indico.cern.ch/event/982553/contributions/4219480/attachments/2190171/3701485/reinterpretation_workshop_210215.pdf
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ATLAS open data for Outreach and Education

https://atlas.cern/resources/opendata
http://cds.cern.ch/record/1702668/
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CMS open data for Research
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Release Policy:
● 50% after 6 years and
● 100% within 10 years of data taking
● Limit of 20% if data taking still planned
● 100% at the end of collaboration
● CB approval always needed ( which can modify the 

dates and sizes)

Data Products and computing environment:
● Real and simulated datasets in AOD (Run 1) format
● MiniAOD and nanoAOD (Run 2 and beyond)
● VM and Docker containers with CMSSW software
● Trigger info and conditions database (align., calib, 

etc.) through CVMFS
● Data quality and luminosity information tools
● Additional level-1 (numerical info) through Inspire 

and HEPData.

Current status and timeline:
● Most pp data from Run 1 released (2010-2012)
● First batch of HI Run 1 data released in 2020
● Few other datasets released for, e.g., machine 

learning studies (including Run 2 simulations)
● First Run 2 release expected by the end of 2021 or 

early 2022

Usage:
● About 30 articles* produced (SM, BSM, 

computing)
● About 15 published in indexed journals

*link not exact but a reference

https://inspirehep.net/literature?sort=mostrecent&size=25&page=2&q=references.reference.dois%3A10.7483%2FOPENDATA.CMS%2A
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CMS open data for Outreach and Education
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LHCb open data for Research, outreach and education
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Release Policy:
● 50% after 5 years and 
● 100% after 10 years (from the end of LHC 

running period)
● Some restrictions may apply but 100% at the 

end of collaboration.

Data Products and computing environment:
● Real and simulated data in DST and microDST 

formats
● Associated software (containers)
● Calibration tools (at user’s responsibility)

Current status and timeline:
● Small sample of simulated events released in 

2020 for quantum-inspired machine learning 
techniques (led to paper pre-print)

● Otherwise, releases currently limited to 
outreach and education
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Summary

● LHC experiments at CERN have recently (Dec, 2020) announced a 
new, revitalized policy on open data

● The new policy puts emphasis on the release of Level 3 (research 
quality) scientific data

● LHC experiments have agreed to start releasing Level 3 data as 
soon as 5 years after data taking periods end, and to make 100% 
of such data available after the end of each collaboration.

● While strategies differ and some restrictions are imposed, all the 
LHC experiments are committed to open data for research.

● All LHC experiments have made important contributions to 
outreach and education using their open data. 
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Backup slides
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Summary of common L1, L2 and L4 strategies

● Level 1 (published results): 
○ Peer-reviewed publications available with Open access
○ Make public additional information and data at the time of publication (in portals such as HEPData)
○  The data made available may include simplified or full binned likelihoods, as well as unbinned likelihoods 

based on datasets of event-level observables extracted by the analyses.
○ Reinterpretation of published results possible through analysis preservation and direct collaboration with 

external researchers.
● Level 2 (outreach and education): 

○ Dedicated subsets of data are used, selected and formatted to provide rich samples to 
maximise their educational impact, and to facilitate the easy use of the data. 

○ Data are released with a schedule and scope determined by each experiment. 
○ Data are provided in simplified, portable and self-contained formats suitable for educational 

and public understanding purposes.
○ Not intended or adequate for the publication of scientific results. 
○ Lightweight environments to allow the easy exploration of these data may be provided. 
○ Data accessible through the CERN Open Data Portal.

● Level 4 (raw data):
○ Not intended for release
○ Small samples may be approved for release if useful for, e.g., the development of new 

reconstruction algorithms.

14


