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What Have We Released?
● ATLAS has released substantial event generation via the CERN Open Data Portal

○ Part of our broader Open Data program, which you are encouraged to check out!
● Initial release of 25M events as a test sample, not broadly advertised (~1 TB)
● Current step: 12.77B events in 6213 samples

○ Available now in atlasopenmagic 🪄 (more in a moment) and soon on the CERN OD Portal
● Ultimately plan for this year: 13.4B events in ~6541 samples (~900 TB)

○ Broad range of physics, SM and BSM, many different generators; 13 TeV and 13.6 TeV
○ No more than 10M events in a sample, no fewer than 10k events; generally enough for 

double the effective luminosity
○ Expecting more significant advertising once this complete release is ready, but the data are 

fine to be used (there is just a risk of breaking changes in some APIs)
● HEPMC format (txt.tgz) in (mostly) 10k event files
● Have not committed to any updates of these samples — it will depend on 

community interest and engagement

http://opendata.cern
http://opendata.atlas.cern
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How is this all put together?
● We have two entry-point records (please cite those) linking to all available samples
● Like-samples are then grouped on the Open Data portal for findability

○ For example, all the nominal Z-boson samples are together

Coming soon!

https://opendata.cern/record/160000
https://opendata.cern/record/160000
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What Have We Documented?
● Obviously, Open Data is useless without good documentation…
● Documented sample availability, metadata, limitations, and how to combine

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_research/evgen_metadata
https://opendata.atlas.cern/docs/data/for_research/limitations_evgen
https://opendata.atlas.cern/docs/data/for_research/evgen_collections
https://opendata.atlas.cern/docs/data/for_research/evgen_collections
https://opendata.atlas.cern/docs/data/for_research/evgen_collections
https://opendata.atlas.cern/docs/data/for_research/evgen_metadata
https://opendata.atlas.cern/docs/data/for_research/evgen_metadata
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What’re the Metadata Like?
● Metadata are super important. Notebook tutorial. Runs on Colab, Binder, SWAN.
● Welcome to atlasopenmagic 🪄

Loading the 13 TeV data takes 
~20-30s (it’s a lot of datasets!)

(It might wipe out the available memory in binder)

https://opendata.atlas.cern/docs/13TeV25Doc/Concepts#accessing-metadata-new
https://pypi.org/project/atlasopenmagic/
https://pypi.org/project/atlasopenmagic/
https://pypi.org/project/atlasopenmagic/
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How about an Example?
● We provide a fully worked-out example notebook

○ Runs on Binder; some features not as nice on Colab
○ Set up and sample identification
○ Getting files locally (sometimes a 504 from the gateway)

○ Visualizing events with pyhepmc
○ Making basic plots
○ Running Delphes (in the notebook!)
○ Examining Delphes output
○ Takes <5 minutes to run

● Combines a few different goals
○ Demonstrating access / use of the open data
○ Teaching some basics about HEPMC records
○ Demonstrating parametric simulation

https://opendata.atlas.cern/docs/tutresearch/openevgentut
https://mybinder.org/v2/gh/atlas-outreach-data-tools/notebooks-collection-opendata/HEAD?labpath=for-research%2FOpenEvgenTutorial.ipynb
https://scikit-hep.org/pyhepmc/
http://delphes.github.io
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Some technicalities
● Files are stored on a Rucio endpoint at CERN (on eospublic)

atom.get_urls('301057',protocol='eos')
['/eos/opendata/atlas/rucio/mc16_13TeV/HEPMC.43646538._000001.tar.gz.1', 
 '/eos/opendata/atlas/rucio/mc16_13TeV/HEPMC.43646538._000002.tar.gz.1', 
 '/eos/opendata/atlas/rucio/mc16_13TeV/HEPMC.43646538._000003.tar.gz.1', 
 '/eos/opendata/atlas/rucio/mc16_13TeV/HEPMC.43646538._000004.tar.gz.1', 
 '/eos/opendata/atlas/rucio/mc16_13TeV/HEPMC.43646538._000005.tar.gz.1', 
 '/eos/opendata/atlas/rucio/mc16_13TeV/HEPMC.43646538._000006.tar.gz.1',...

● Can be copied around via xrootd or https protocols (or eos for those at CERN)
○ Also available to all ATLAS users via rucio directly (in principle also other rucio users)

● Thin application to transform our internal EVNT files to HEPMC
○ Not done automatically currently. Long-term would be nice to get away from this, if the user 

base becomes significant and this takes off.
● Intentionally tried to keep all internal manipulations as thin as possible

○ You really get what we use, for better or worse!
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Experience so far
● Mostly positive responses

○ “FYI our undergrad looked at the [Drell-Yan] MC and said it was super easy to run on (for our 
workflow), and included all the info she expected in a HepMC”

○ Another MCNet student working with CMSSW able to use the samples
○ “Checkmate - runs with no problems, but requires as input the MC output cross section and 

uncertainty (checkmate doesn't read this from the hepmc files).  Would it be possible to add 
this info to the metadata? Rivet (with and without smearing) - runs with no problems. 
Delphes - DelphesHepMC2 runs with no problems, but DelphesHepMC3 crashes with the 
error message 'invalid vertex format'...”

■ → Both (uncertainty where available and HEPMC version) now added to the metadata!

● Not clear yet what the broader uptake is or will be (but this is relatively new)
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What More Could We Do?
● Obviously, we could release more samples, events, configurations, etc

○ Primary limitation right now is disk space provided by CERN IT (this much was a fight). 
○ If we have a big (and loudly supportive) user base, I imagine this will be ‘easier’.
○ No objection to releasing LHE format files as well (we’d need a request)

● Could develop more notebook-like examples for running on HEPMC (one is a start!)
○ We have these sorts of things for ATLAS Open Data already
○ HighTEA looks similar to some of our open data setups, at least in principle

● Could discuss whether ATLAS and CMS could share event generation
○ Raised in the Dark Showers workshop and years ago in the HSF Event Generation WG
○ Sharing does not mean we disallow separate samples, or even use the same nominal

● If we develop some custom / common (e.g. ROOT-based) format, we should work to 
integrate it with existing tools
○ Delphes, PGS, Rivet, others? Need a (complete?) list if we embark on this path
○ Could consider a document recommending a simulation (configuration) and pointing out 

some of the known limitations (working document of improvements?)

https://opendata.atlas.cern/docs/13TeVDoc/13tutorial
https://www.precision.hep.phy.cam.ac.uk/hightea/
https://indico.cern.ch/event/1470958/abstracts/185760/
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Shameless Plug: ATLAS Open Data Tutorial
● We will run an Open Data Tutorial this November

● Aimed at people (esp. non-ATLAS) interested in 
learning about and using our open data
○ Two days on Outreach and Education Open Data
○ Two days on Research Open Data

● This tutorial is in person

● We expect to follow up with a virtual tutorial some 
months later (once we’ve smoothed out the kinks)

● Planning a short introduction to the event 
generation open data on Thursday of the tutorial

https://indico.cern.ch/event/1564767/
https://indico.cern.ch/event/1564767/
https://indico.cern.ch/event/1564767/
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Brief Summary
● Please feel free to look at the ATLAS Open Event Generation data!
● We aren’t perfect (and I’m far from it), so please report any issues you find with the 

samples, documentation, tools, or metadata
● Please let us know if you have requests
● In both of the latter cases, your concrete help with improvements is very welcome

○ If that happens at a significant rate, then (I believe) this effort will be successful long-term

This is a also test of the community:
● Can we work together to support common samples?
● When issues are found, are they reported back? Do people help correct issues?
● If samples are insufficient for some reason, is that reported back? Do we make the 

samples better together?
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Extras
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Example Run 2-like Event Generation
● Internally, we have a substantial number of events

Totals in Run 2-like configuration. 
Some samples are obsolete now 

(newer configurations exist)

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SOFT-2022-02/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SOFT-2022-02/
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Format Technicalities
● Theorists/Phenomenologists seem to want compressed HEPMC (for now) — right?

○ Primarily because that interfaces well with existing tools
○ Could move to an alternative format if the tools support that format; we could push the 

community towards something ROOT-based(?) if desired
○ ATLAS and CMS both use ROOT-based representations of HEPMC (v3 for ATLAS)

● Quick size comparison test with an Run 3 (13.6 TeV C.o.M) ttbar file (10k events):
○ EVNT (ATLAS internal format): 58.2 kB/event (~2x variations depending on ROOT settings)
○ Compressed HEPMC: 54.5 kB/event (variations depending on compression settings)
○ Uncompressed HEPMC: 210 kB/event
○ TRUTH0 derivation (easy ROOT-readable EVNT): 35.9 kB/event
○ TRUTH1 derivation (TRUTH0+pre-built simplified collections like ‘jets’): 40.8 kB/event

● Converting our EVNT to HEPMC
○ O(4k) CPU-core-days (not much by modern standards; 0.6% of ATLAS for a day)
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Why Open Event Generation?
● Theorists and phenomenologists generate their own MC simulation when needed
● The LHC experiments put enormous effort and CPU into running event generation
● Why should we experimentalists help the theorists out?

○ It would support the community — this would be a great service
○ It would avoid lots of duplicate and wasted CPU — good for the environment
○ It would encourage phenomenologists and theorists to look at our MC simulation, which 

could have a number of ancillary benefits: experts coming to help with configurations, 
identifying issues in our configurations, improved documentation, maybe validation help?

○ (Of course, this would also be a means of sharing our event generation samples between 
e.g. ATLAS and CMS, but that is only an interesting-to-explore side-effect here)

● Reminder: our software for event generation is public, builds are available publicly as 
containers or on cvmfs, and configuration is public

http://gitlab.cern.ch/atlas/athena
https://gitlab.cern.ch/atlas/athena/container_registry
https://gitlab.cern.ch/atlas/athena/container_registry
https://gitlab.cern.ch/atlas-physics/pmg/mcjoboptions

