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CMS Open data - Why?

Open data as a driving force to data
and analysis preservation
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CMS Open Data Model

Tools:
software
Data: environments
collision data interfaces
simulations
additional data
for analysis
Knowledge:
instructions

' CMS Open Data is full
. research-level data!

actionable examples
understanding of
experimental data

_____________________________________________
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Matthew Strassler, Jesse Thaler ‘ ‘
Nature, August 1, 2019
note to the editor

But steady publication of LHC data has multiple benefits.’Fi_rit,__i/t
encourages prompt archiving, before collective memory fades and
knowledge is lost. Second, other scientists can analyse the data while

the LHC is still running, testing unconventional strategies and

potentially leading to unexpected discoveries, new approaches and Op en data have
fruitful discussions. And third, as a by-product, these scientists can V alu e On].y Wh en

stress test the archiving methods; any deficiencies found are easier to ’

fix now than later. In this way, public collider data can complement the they are 11n usel
overall LHC research effort. We, therefore, favour a slow but steady

approach to full publication of the LHC experiments’ data; it is in the

best interest of particle physics.
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Paving the way

CMS open data releases since 2014
opendata.cern.ch
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http://opendata.cern.ch
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CMS Experiment at the LHC, CERN
e Data recorded: 2 4:35'89.907994 GMT'
k. ] Run/Event/LS: 122687031117

Release timeline

2020, Dec 2021, Dec 2022, Dec 2023, Sept 2024, Apr

y_______ /4
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format usage usage NanoAOD
examples examples format
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CMS Open Data releases
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CMS Open data in use Records have unique DOls: 10.7483/OPENDATA.CMS*

iN SP|RE:0 HEP literature references.reference.dois:10.7483/OPENDATA.CMS*

Literature Authors Jobs Seminars Conferences Data Mol

Papers citing CMS Open Data DOls [Inspire]

2025-06-30

96 results | [4 citeall Citation Summary Most Recent
Date of paper
Energy Correlators: A Journey From Theory to Experiment 801
lan Moult (Yale U. (main)), Hua Xing Zhu (Peking U. and Peking U., CHEP) (Jun 10, 2025)
e-Print: 2506.09119 [hep-ph] 701
pdf  [4 cite [@ reference search %) 1citation 60

ot
st

Seeing through the confinement screen: DGLAP/BFKL mixing and light-ray matching in QCD

w
o
L

Cyuan-Han Chang (Chicago U., EFl and Chicago U. and Caltech), Hao Chen (MIT), David Simmons-Duffin (Caltech), Hua Xing
Number of authors Zhu (Peking U. and Peking U., CHEP) (Jun 6, 2025)

e-Print: 2506.06431 [hep-th]

Number of papers
N
o

Single author 18
10 authors or less 82 pdf [4 cite [@ reference search 2 1 citation 30
i Search for an exotic decay of the 125 GeV Higgs boson to a pair of light pseudoscalars in the final 201
E RPP " £ .
UL state of two muons and two c-quarks in proton-proton collisions at /s = 13 TeV with CMS Open
Exclude Review of Particle Physics 96 Data 101

Danyer Perez Adan (RWTH Aachen U.) (Apr 16, 2025)
e-Print: 2504.12161 [hep-ex]

04

.
o'.

Document Type

article 63 pdf [4 cite [ reference search %) 0 citations
published @ 48 2 3 A A : 5 i
Conditional Deep Generative Models for Simultaneous Simulation and Reconstruction of Entire
conference paper 26
Events
thesis 8

Etienne Dreyer (Weizmann Inst.), Eilam Gross (Weizmann Inst.), Dmitrii Kobylianskii (Weizmann Inst.), Vinicius Mikuni (LBL, Berkeley),
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https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=references.reference.dois%3A10.7483%2FOPENDATA.CMS%2A

Publication examples 2017 — 2025
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https://arxiv.org/pdf/1704.05066
https://arxiv.org/pdf/2502.14036
https://arxiv.org/pdf/2109.11274

ooooooooooooooo

New Opportunities

Run 2 data
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CMS CMS Experiment at the LHC, CERN w
Data recorded: 2016-Aug-15 01:00:30.361728 GMT
Run / Event / LS: 278822 / 837399836 / 484 / ‘




2016 data release features

Collision Data Simulation Software
16 fb of 13 TeV Broad array of SM Container & VM for
proton collision & BSM simulation CMSSW 10
data from 2016 Over 20,000 Containers for
Ultra-Legacy unique processes! ROOT & python
processing! MiniAOD and New guides
MiniAOD and NanoAOD formats New analysis tools
NanoAOD data
formats

First significant luminosity from 13 TeV collisions!
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https://opendata.cern.ch/search?q=&f=experiment%3ACMS&f=type%3ADataset%2Bsubtype%3ACollision&f=year%3A2016&l=list&order=desc&p=1&s=10&sort=mostrecent
https://opendata.cern.ch/search?q=&f=experiment%3ACMS&f=type%3ADataset%2Bsubtype%3ASimulated&f=year%3A2016&l=list&order=desc&p=1&s=10&sort=mostrecent
https://opendata.cern.ch/docs/cms-guide-docker

NanoAOD

95%
smaller!
1-2 kb/evt

Flat ROOT
TTree
Basic types

Particle Flow
info added
for some data

Extract data
straight
into arrays!

A big step toward easily reusable CMS data

J. Hogan, EPS 2025
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Resources &
Future goals
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Education & Outreach nttps: //opendata.cern.ch/docs/cms-guide-for-education

CMS Guide to education use of CMS Open Data
[Documentaton | Guide

This page will guide you through contents of the CMS Open Data collections that are meant for educational use (or for physics enthusiastsl). It is
roughly broken down into three levels of difficulty

« Beginner: Vist
« Intermediate: /
« Advanced: Dive deeper into the data

Interactive & VR event displays
International Masterclass
Dimuon analyses for schools
University-level course tools

© © OO
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https://opendata.cern.ch/docs/cms-guide-for-education

Research Use https://opendata.cern.ch/docs/cms-guide-for-research

CMS Guide to research use of CMS Open Data
=

If you are interested in step-by-step instructions to start working with CMS Open Data, please
consult these pages:

« Install Virtual Machine or Use a container

Getting started with CMS AOD Data, for data collected during Run 1 of the LHC.

Getting started with CMS MiniAOD Data or NanoAOD Data, for data collected during Run 2
of the LHC.

Getting started with CMS Heavy lon Data.

This page offers hints, tips and guidance for conducting a research-oriented analysis using CMS
Open Data. More detailed information can be found in the CMS Open Data Guide.

J. Hogan, EPS 2025

Logistics & Software
“Getting Started” Guides
Containers & VMs
Metadata & Artifacts

Physics analysis
CMS Open Data Guide
Example analysis records

Hands-on help
Annual Workshops!
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https://opendata.cern.ch/docs/cms-guide-for-research
https://cms-opendata-guide.web.cern.ch/
https://cms-opendata-guide.web.cern.ch/cmsOpenData/workshops/

Coming Next

Partial release of 2017 data coming in 2025
Continued participation in Open Science discussions across HEP
Goal: complete Run 2 releases by 2030, alongside first Run 3

© © ©

Regular updates of the Open Data Guide for Run 2 data
Run 2 NanoAOD analysis examples

Heavy Ion analysis examples

Goal: mini immersion sessions at conferences

© 000

J. Hogan, EPS 2025
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\ BETHEL
Thank youl!
4 N\
Thanks to our colleagues: B e / "
CMS DPOA group
CERN data preservation team N :
CERN Open Data Portal team i
-
And great thanks to all CMS open </ L
data users!
CERN Open Data portal
Come explore what you can do with CMS
Template by SlidesCarnival

Open Data!
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http://www.slidescarnival.com/
http://opendata.cern.ch/

