
DPHEP & ICFA Data lifecycle panel: 
Recommendations for data 
preservation and open science in 
particle physics

Cristinel Diaconu (CPPM, Aix-Marseille Université, 
 CNRS/IN2P3, Marseille, France)

Kati Lassila-Perini (Helsinki Institute of Physics, Finland)
Ulrich Schwickerath (CERN) 

RHIC roundtable- June 18, 2026



2

High-energy physics (HEP) facilities
Data types

We have 
preserved data!!!



High-energy physics HEP) data
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DESY (Hamburg, Germany)

JADE (PETRA) 1979–1986 1 TB

H1, ZEUS (HERA) 1992–2007 700 TB

CERN (Geneva, Switzerland)

ALEPH, DELPHI, L3, OPAL (LEP) 1989–2000 400 TB

ALICE, ATLAS, CMS, LHCb (LHC) 2010–2041 O(1 EB)

FERMILAB (Batavia, IL, USA)

CDF, H1 (TEVATRON) 1983–2011 17.5 PB

MINERVA (𝜈-beam) 2010–2019 10 TB

BNL (Brookhaven, NY, USA)

PHENIX (RHIC) 2000–2016 25 PB

SLAC (Stanford, CA, USA)

BABAR (PEP II) 1999–2008 2 PB

IHEP (Beijing, China)

BES III (BEPCII ) 2009–2030 6 PB

KEK (Tsukuba, Japan)

Belle I (KEKB ) 1999-2010 4 PB Facility (location)

Experiment  (Collider) data taking preserved data
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Data types: “Event data”?
Single collision event as raw data… … as reconstructed data

To set the scale (LHC, currently operating at CERN):

Event size: raw → reconstructed: O(1MB) → O(100kB) → O(10kB) → O(1kB) (various formats)
Collision rate: 40MHz → O(1k) events selected and stored (unbiased selection = “something happened”)
Beam time:        O(100d/y) = O(10M s/y) 

→ O(10 G evts/y) → O(10 PB/y)

𝝁

some charged
particles

Image credit: CMS collaboration, T Mc Cauley
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HEP data preservation levels

ADDITIONAL DOCUMENTATION

Numerical data behind 
publication graphs, tables

Publication related data

SIMPLIFIED FORMATS

Selected, simplified event data, 
physics objects as 4-vectors

Simplified analysis, education 

Full scientific analysis

Event data as physics 
objects, software to analyse

ANALYSIS LEVEL DATA, SOFTWARE

New reconstruction of data

Event data as detector output, 
software to reconstruct

RAW DATA, SOFTWARE
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Usage within the original collaboration
Usage for new purposes 

Preserved data in use 



Scientific output using preserved data 

Within the collaborations. Note:

◉ long time span of data taking (        )
◉ % indicates N of publications after data taking

7Source: Hidden treasures, CERN Courier, image credit: D De Biasio/ M Rayner

https://cerncourier.com/a/hidden-treasures/


New studies with preserved data 

Often with researchers who were involved 
in the original collaboration
Example: Particle identification

Using old collider data for future collider studies 
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Source:
Advanced jet flavour tagging with archived ALEPH data
5th DPHEP workshop, April 2026

Only b quarks!
No other quarks

e+e- 1994 data: Aleph (LEP) → use new advanced analysis techniques
→ way better than anything that was possible at the time. 

→ testbed for future colliders (FCC-e+e- 2040s)

https://indico.cern.ch/event/1529317/contributions/6948720/attachments/3232130/5761688/Luka_Lambrecht_Aleph_20260305.pdf


New studies with preserved open data 
Also by researchers who are not 
involved in the original collaboration
Example: CMS at the LHC

Compare to publications by the CMS experiment:

9Source: https://doi.org/10.5281/zenodo.15078670 Source: CMS publicatione timeline - Credit: CMS collaboration

https://doi.org/10.5281/zenodo.15078670
https://cms-results.web.cern.ch/cms-results/public-results/publications-vs-time/
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Open science:
Policies, commitments, outcomes

Example: CERN

https://opendata.cern.ch/


Try it yourself! 

Launch a notebook:

Find some Nobel prize winning particles:

◉ J/𝜓, Z

Not a Nobel prize, but a great discovery 
and a good story:

◉ Upsilon
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Try yourself!

https://www.aps.org/apsnews/2022/12/oops-leon-upsilon-particle
https://mybinder.org/v2/gh/cms-opendata-education/cms-nanoaod-uproot/HEAD?urlpath=%2Fdoc%2Ftree%2Finvariant_mass.ipynb


Data preservation and open science?
We are seeing great progress.

What makes it happen?

A structured approach or … 12



Magic?
Data preservation and open science:

…people with good will and necessary skills in positions in which they 
can do what they believe should be done despite of challenges!

13
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Challenges related to:

Resources Time Career Resistance
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Domain-specific actors
How to encourage integrating data and knowledge preservation to everyday 
work

How to overcome 
the challenges?
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Domain-specific actors

Data Preservation in High-Energy Physics (DPHEP)

◉ Collaboration of those active and interested in DP
◉ Sharing knowledge (workshops), status reports

Data Lifecycle panel of the International Committee for Future 
Accelerators (ICFA)

◉ Working group to enhance global coordination with focus on 
Open Science and FAIR practices

◉ As a first major task, formulating community-driven 
recommendations

https://dphep.web.cern.ch/
https://icfa.hep.net/icfa-panel-on-the-data-lifecycle/
https://icfa.hep.net/
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https://icfa-data-best-practices.app.cern.ch/
https://arxiv.org/abs/2508.18892
ICFA statement

Recommendations

https://arxiv.org/abs/2508.18892
https://icfa-data-best-practices.app.cern.ch/
https://icfa-data-best-practices.app.cern.ch/
https://arxiv.org/abs/2508.18892
https://icfa.hep.net/wp-content/uploads/ICFA.DataLifecycle.202509.pdf
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Benefits of respecting FAIR principles in research?

FAIR: Findable, Accessible, Interoperable, and Reusable digital assets 
(data, software, workflows, …)

Why this matters?



            “Everyone”

             Open access publications,
           Open data

               Open-source software
                 Open methods…“Community”

(e.g. experiment)

easier to find, develop and use common 
solutions,

better efficiency

“Us”
(e.g. working group)

share tools, knowledge,
faster integration of 

newcomers
in a working group
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“You”

Better SW 
skills

More time for 
research

Open Science and FAIR do not 
happen on their own - nor are 
they done by “someone else”.

Respecting Open Science and 
FAIR principles in research 
practices benefits…



Researcher 

             Experiments 
   Working group

Task definition, share of time on them
Resources (salary, travel, personal tools)
Education, training
Research/data management guidelines

Responsibilities
Resources (computing, software)
Practices (“how do we work”)
Policies

 Home institute Infrastructure
Resources
Open science guidelines

Many stakeholders 

Host 
laboratory

20

Many stakeholders
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Design principles
Key takeaways

Recommendations



The goal and the current situation in HEP
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Key indicator of success: 
long-term scientific 
usability of experimental 
data.

             
               Open 
            data

      Open
     science

           Open methods

      Open
        access
         publishing

HEP community:

Strong standards.

Good progress.

Significant challenges in preserving 
analysis knowledge:
the workflows, software, 
and contextual documentation.



Design principles

2323

Specific

Actionable

RelevantConcrete

Use clear, practical language instead of 
high-level terms.

Keep specific to large (HEP) collaborations
Consider domain-specific tools and practices

Design principles

Indicate the audience, and use proper 
terminology for the reader.



24For the best readability, select   an actor role
Short recommendation, further description/motivation text available
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Key 
takeaways:

 Supplementary information & 
contextual knowledge 

for data understanding and 
(re)use must be preserved..

Analysis software & workflow 
descriptions

must be integral research 
outcomes.

Software skills 
to follow these practices should be 

developed.

Long-term preservation & scientific usability of experimental data.

Policies & resources
agreed explicitly 

should support these practices.
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Reach different actor groups
Evaluate how different actors implement these recommendations
Report and share solutions

Next?



Assess
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Follow-up

Within the community and with 
neighbouring fields

Seminars, presentations

Discuss

Start with the decision-level actor groups that make 
possible actions by others

◉ Host laboratories
◉ Experiment managements
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Status options: The assessment team should…

Applied provide links to the relevant information 
(document/services/instructions)

Partially applied provide links to the relevant information 
(document/services/instructions)

indicate what is missing

Planned indicate the timeline

Not yet considered indicate reasons for not being yet considered.
indicate the timeline to be considered.

Not applicable indicate the reasons why

Assessment 

Use this information: to incentivize dialogue between experiments, and the host laboratory
to improve and update the recommendations if needed.



Report

Assessment - impact?
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Assessment - outcome?

Assess Impact

Share solutions:
focus on the overall picture

why certain actions not taken
identify common challenges

highlight successful actions
no emphasis on specific shortcomings

Raise awareness:
regular assessments rounds at ~2y intervals

sync with management changes
start with an introduction session

highlight benefits

Monitor progress:
compare to previous rounds 
encourage change
keep the impact positive



Summary: 
From community experience to 
actionable recommendations

◉ Data preservation and open science efforts are gaining traction 
and bringing benefits in the high-energy physics community, but
○ sustainability challenges persist
○ actions are not always systematically taken during all data lifecycle

◉ Actionable best-practice recommendations:
○ Concrete, Specific & Relevant: building on community expertise, 

co-created by the HEP community.
○ Stepwise roadmap to ensure long-term scientific reusability of HEP data.

◉ The assessment process:
○ Raise awareness: reach beyond data preservation aficionados.
○ Share solutions: highlight good practices and working examples.
○ Incentivize dialogue: communicate training, tool and staffing gaps.

.
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Questions?
Discussion?

Thank you!
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