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ATLAS Open and Preserved Data
● RAW data and software will be preserved; RAW data will not be made public; 

software is all public (nothing new at Level 4)
● Good advances on other areas of open data and data / analysis preservation
● Managed to maintain a high level of commitment to open data despite the huge 

number of publications in the last year
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Data / Analysis Preservation (External)
● For ~all analyses we provide Plot records and HepData

○ In many cases the HepData are sufficient to create a simplified analysis externally
○ For long-lived particle searches (and some more complex ‘standard’ searches) we 

provide instructions for use of reinterpretation material, since this is not trivial

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-05
https://www.hepdata.net/record/ins2758009
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Data / Analysis Preservation (External)
● For ~all analyses we provide Plot records and HepData

○ In many cases the HepData are sufficient to create a simplified analysis externally
○ For long-lived particle searches (and some more complex ‘standard’ searches) we 

provide instructions for use of reinterpretation material, since this is not trivial
● For Standard Model measurements we also provide Rivet routines
● For many searches we provide ‘Simple Analysis’ routines

○ Easily converted to your favorite standard

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-05
https://www.hepdata.net/record/ins2758009
https://simpleanalysis.docs.cern.ch
https://rivet.hepforge.org/rivet-coverage
https://rivet.hepforge.org/rivet-coverage
https://simpleanalysis.docs.cern.ch
https://simpleanalysis.docs.cern.ch
https://simpleanalysis.docs.cern.ch/analyses/
https://simpleanalysis.docs.cern.ch/analyses/
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Data / Analysis Preservation (Internal)
● Internally, we try to do a bit more for data preservation
● Saving searches using REANA and RECAST for later re-use in model scans
● Successful but heavy — often hard to finish this work with the paper

https://ep-news.web.cern.ch/content/extending-atlas-physics-reach-analysis-reuse-technology
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-15/
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Open Data for Research
● New for us this year!
● ATLAS Schedule (to be updated when the HL-LHC shift is finalized…):

25% of Run 2 50% of Run 2

50% of Run 325% of Run 3 25% of Run 4

50% of Run 4

“... and no more than 20% of the data 
available to the collaboration…”
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What did we Release?
● 2015+2016 Run 2 pp collision data

○ 45 TB of data, 6.3 kB/event, 7.1B events, 
55k files in ~300 runs

○ 20 TB of MC, ~10 kB/event, 2B events, 
16k files in ~300 MC datasets

● Explanation of our nomenclature
● Giant tables of metadata

○ Cross sections, k-factors, filters / 
efficiencies, processes, how to combine 
samples, configurations, …

● PHYSLITE (ROOT-based) format
○ Already columnar — Uproot friendly
○ Used for our own papers too

● Pre-calibrated (first for ATLAS)
○ Just draw a plot!

● Extensive effort to document usage
● Super useful for us as well!

https://opendata.atlas.cern/docs/data/for_research/data_access#file-naming-convention
https://opendata.atlas.cern/docs/data/for_research/metadata
https://atlas.cern/Updates/Physics-Briefing/ZZ-PHYSLITE
http://opendata.atlas.cern
https://opendata.cern.ch/record/80001
https://opendata.cern.ch/record/80001
https://atlas-physlite-content-opendata.web.cern.ch
https://atlas-physlite-content-opendata.web.cern.ch
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Documentation!
● We’ve constructed “paths” through the Open Data for different kinds of users

https://opendata.atlas.cern/docs/category/get-started
https://opendata.atlas.cern/docs/category/get-started
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Documentation!
● We’ve constructed “paths” through the Open Data for different kinds of users
● The eventual goal is to have a web of paths that satisfy many users and interests

○ Independent modules for specific learning objectives (hours – months)
○ Chains for folks that want to go ‘end to end’
○ Connections for folks who want to go ‘one step deeper’

Statistics

Machine Learning

Open Data for Research 
+ Metadata

Event Displays

Higgs Discovery

“Simple” Ntuple 
Maker

Open Data for 
Education & Outreach

Full ATLAS Analysis 
Tutorial

Intermediate Formats 
like ours

SM AnalysisSM AnalysisSM AnalysisSM Analysis

BSM AnalysisBSM AnalysisBSM Analysis
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Documentation: The Really Hard Part
● The hardest part of an analysis is understanding 

and calculating systematic uncertainties
● Explaining how to do this in an approachable way 

is extraordinarily difficult and important

● Evergreen documentation of concepts
○ Useful for our students as well!
○ Can be integrated into our tutorials

● Technical documentation for code
○ Momentarily matches internal documentation until 

we move on (except CERN-specifics, Grid use…)
○ Needs to be fool proof to avoid science problems
○ Good examples are a huge help here

● Related documentation we haven’t written yet: 
what you cannot do
○ Things our systematics don’t cover
○ Things our datasets / simplification don’t permit

https://opendata.atlas.cern/docs/documentation/systematics
https://opendata.atlas.cern/docs/documentation/systematics
https://en.wikipedia.org/wiki/Here_be_dragons
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Open Data Feedback
● July 1, Open Data for Research was released

○ ATLAS news article; EP news article

● People did find it, even outside the CERN Community

● Bulking up documentation (incl. available resources)

● Not a lot of feedback from large-scale users yet; good 
discussion of KPI monitoring in the CERN ODWG

○ We have citations and data access monitoring
○ Working on many other KPIs (see also the OSPF)

● Considering a workshop a la CMS in 2025

● Heavy Ion open data (next) in production / validation
○ Hope to get this release out before the end of the year
○ Also matching pp/HI Education and Outreach open data

https://opendata.cern.ch/record/80020
https://atlas.cern/Updates/News/Open-Data-Research
https://ep-news.web.cern.ch/content/atlas-releases-2015-and-2016-proton-proton-datasets-public-research-use
https://opendata.atlas.cern/docs/tutresearch/contributions
https://indico.cern.ch/event/1457433/contributions/6135761/attachments/2928285/5143898/PHYSLITE_AGS_ATLAS_TALK.pdf
https://indico.cern.ch/event/1437492/
https://opendata.cern.ch/record/80030
https://indico.cern.ch/event/1459291/contributions/6144247/attachments/2938138/5161148/20241001_OSPF_News.pdf
https://indico.cern.ch/event/1387505/
https://opendata.atlas.cern/docs/category/get-started
https://opendata.atlas.cern/docs/category/get-started
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Other Open Data and Notes
● Several bespoke Open Data (mostly MC) sets in the last ~year

○ ATLAS Top Tagging Open Data Set with Systematic Uncertainties
■ Upgrade of the ATLAS Top Tagging Open Data Set
■ A publicly available data set for the development of Machine Learning (ML) based boosted 

top tagging algorithms, this time including systematic uncertainties
○ WH1lbb SUSY search datasets

■ BDT training datasets
○ Omnifold 24-dimensional Z+jets datasets

■ Unfolded measurement data, useable for reinterpretations
● These often accompany notes, papers, or other studies, and come when the 

teams are ready
○ Generally pretty good engagement experience, though not as much ‘true’ 

non-ATLAS usage as we might wish for
● Ongoing discussion re: Open Data as the support mechanism for legacy data

○ That is, do we try to continue to support simulation and reconstruction of our Run 1 
RAW data forever? Or do we “just” keep the Open Data and that’s that?

● There’ll be a talk at CHEP describing some of this in more detail

https://opendata.cern.ch/record/80030
https://opendata.cern.ch/record/15013
https://opendata.cern.ch/record/28100
https://zenodo.org/records/11507450
https://indico.cern.ch/event/1338689/timetable/?view=standard#71-the-first-release-of-atlas
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Thank you!

NEW

http://opendata.atlas.cern
http://opendata.atlas.cern

