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       GANIL overview

● 5 cyclotrons
● Stable beams : from 12C to 238U
● From <1 MeV up to 95 MeV/nuc
● Radioactive beams (SPIRAL1)
● Up to 4 experiments in parallel

Cyclotron
Ion sources

INDRA-FAZIA

LISE Spectrometer

MUGASTIrradiation sample holder

ACTAR TPC

EXOGAM

AGATA

VAMOS

● First experiment in 1983
● SPIRAL1 exotic beams in 2001
● SPIRAL2  start construction in 2011

● ~240 permanent staff
 → CNRS and CEA

● ~70 temporary staff
● International scientific community of 

~1000 people
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       GANIL overview – SPIRAL 2
DESIR 
(Decay, Excitation, Storage of Radioactive Ions)

 → Beams from SPIRAL1 or S3NFS (Neutron For Science)

Converter room
 → Ion and neutron induced reactions
 → Irradiation station (n,p,d)

ToF hall
 → neutron beam at 0°
 → actinide targets

LINAC 
(Superconductiong 
Linear Accelerator)

Ion source

S3
(Super Separator Spectrometer)
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       Unfolding of a GANIL experiment

Call for 
proposal

t0 - 1st Oct.

- First contact with scientific coordinators 
- Online submission (XpGan platform)

Typical timeline for a GANIL experiment :

https://u.ganil-spiral2.eu/pac/
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       Unfolding of a GANIL experiment

Call for 
proposal

t0 - 1st Oct.

Typical timeline for a GANIL experiment : In terms of metadata:
● Spokeperson(s) details (firstname, surname, affiliation(s))
● Title & abstract of the experiment
● List of collaborators (ORCIDs, RORs)
● List of similar experiments performed at GANIL
● List of related scientific productions
● Detection system
● Beam and target request(s), 
● Data manager, embargo period, data preservation period- First contact with scientific coordinators 

- Online submission (XpGan platform)

https://u.ganil-spiral2.eu/pac/
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       Unfolding of a GANIL experiment

Call for 
proposal

t0 - 1st Oct.

Typical timeline for a GANIL experiment :

Proposal 
accepted

t1 – 27-28th Nov.

- GANIL TAC/PAC
- Some metadata already available 
- Initial DOI submission (draft)
- Experiment schedulded 

In terms of metadata:
● Various metadata already available from the proposal

 → Provided by the Spokeperson
● The experiment is assigned a unique number

 → ex: e793s_19
● Initial DOI submission through DataCite Fabrica

 → At this step, only Draft  DOI state
● DOI prefix for GANIL (publisher) : 10.26143

 → ex:   10.26143/ganil-2021-e793s_19- Online submission (XpGan platform)

https://u.ganil-spiral2.eu/10.26143/GANIL-2021-E793S_19.html
https://doi.datacite.org/
https://support.datacite.org/docs/doi-states
https://u.ganil-spiral2.eu/pac/
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       Unfolding of a GANIL experiment

Call for 
proposal

t0

Typical timeline for a GANIL experiment :

Proposal 
accepted

t1  3 years max.  

Experiment

t2  

- Local storage of the data 
(GANIL infrastructure)
- Preliminary analysis
- GANIL Data Management 
Plan and data policy

- GANIL TAC/PAC
- Some metadata already available 
- Initial DOI submission (Draft)
- Experiment schedulded 

- Online submission (XpGan platform)

https://u.ganil-spiral2.eu/pac/
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       Unfolding of a GANIL experiment

Call for 
proposal

t0

Typical timeline for a GANIL experiment :

Proposal 
accepted

t1  3 years max.  

Experiment

t2  

End of the 
experiment

- Local storage of the data 
(GANIL infrastructure)
- Preliminary analysis
- GANIL Data Management 
Plan and data policy

- GANIL TAC/PAC
- Some metadata already available 
- Initial DOI submission (Draft)
- Experiment schedulded 

- Online submission (XpGan platform) - Experiment report issued
- Verification of the data availability
- Update of the metadata
- DOI updated (Registered)
- Data transfer for long-time 
storage (iRODS-IN2P3)

t3  

Updated metadata:
● Metadata updated from the 

experiment report
 → date of the end of experiment
 → actual target/beam info
 → exp. periods
 → collaborators, etc.

https://u.ganil-spiral2.eu/pac/
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       Unfolding of a GANIL experiment

Call for 
proposal

t0

Typical timeline for a GANIL experiment :

Proposal 
accepted

t1  3 years max.  

Experiment

t2  

End of the 
experiment

- Local storage of the data 
(GANIL infrastructure)
- Preliminary analysis
- GANIL Data Management 
Plan and data policy

- GANIL TAC/PAC
- Some metadata already available 
- Initial DOI submission (Draft)
- Experiment schedulded 

- Online submission (XpGan platform) - Experiment report issued
- Verification of the data availability
- Update of the metadata
- DOI updated (Registered)
- Data transfer for long-time 
storage (iRODS-IN2P3)

t3  

Archiving

- iRODS-IN2P3
- Access on demand
- End of embargo: DOI update (Findable)

t4  

https://u.ganil-spiral2.eu/pac/
https://doc.cc.in2p3.fr/en/Data-storage/distributed-storage/irods.html
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       Data Management Plan
● The Data Management Plan (DMP) is a tool allowing to 

define the process of :
 → Creation and use of the data
 → Structuring of the data
 → Backup, conservation and protection of the data 

● It is essential for a structured planning, implementation and 
administration of the data in any scientific project

● Needed for FAIR-compliance

● Living document    → continuously updated
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       Data Management Plan
● The Data Management Plan (DMP) is a tool allowing to 

define the process of :
 → Creation and use of the data
 → Structuring of the data
 → Backup, conservation and protection of the data 

● It is essential for a structured planning, implementation and 
administration of the data in any scientific project

● Needed for FAIR-compliance
● Living document    → continuously updated

 → See also Marjolaine Bodin’s  talk !
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       GANIL Data Management Plan

● Concerning GANIL DMP :
● First version issued in 2020

 → New version on the way ! 
● Focused on raw data
● Defines :

 → Data collection
 → Data storage and curation
 → Data access
 → Associated metadata

● The Data Management Plan (DMP) is a tool allowing to 
define the process of :

 → Creation and use of the data
 → Structuring of the data
 → Backup, conservation and protection of the data 

● It is essential for a structured planning, implementation and 
administration of the data in any scientific project

● Needed for FAIR-compliance
● Living document    → continuously updated

https://ideaal.ganil-spiral2.eu/wp-content/uploads/sites/1/2020/11/DELIVERABLE-3.4.pdf
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       GANIL Data Management Strategy

MultiFrame Metaformat - MFM 

JSON/XML
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       GANIL Data Management Strategy

● GANIL Data Manager :
 → Data curation and storage (max. ~700 TB/year), data indexing and referencing, DOI 

submission, assist spokepersons and researchers, ...
● Data Policy : https://www.ganil-spiral2.eu/wp-content/uploads/2023/05/GANIL-0560-DataPolicy-EN-B_final.pdf
● Data Management Plan : https://www.ganil-spiral2.eu/scientists/running-an-experiment-in-ganil/data-management-plan/

Data transfer (iRODS-IN2P3)

MultiFrame Metaformat - MFM 

JSON/XML
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       GANIL DOI submission - DataCite

DOI submission for a GANIL experiment:
● Create a DOI for each dataset record (raw data)
● Responsability of the GANIL Data Manager
● Through DataCite Fabrica:

 → GANIL is member of DataCite through INIST 
OPIDoR

 → GANIL DOI prefix: 10.26143
● Using DataCite REST API

 → DOI mint, update and verification

DataCite Fabrica  - https://doi.datacite.org/

https://doi.datacite.org/
https://support.datacite.org/docs/api
https://doi.datacite.org/
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       GANIL DOI submission - DataCite

DOI submission for a GANIL experiment:
● Create a DOI for each dataset record 

(raw data)
● Responsability of the GANIL Data 

Manager
● Through DataCite Fabrica:

 → GANIL is member of DataCite 
through INIST OPIDoR

 → GANIL DOI prefix: 10.26143
● Using DataCite REST API

 → DOI mint, update and verification

https://doi.datacite.org/
https://support.datacite.org/docs/api
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       GANIL DOI submission – GANIL repository
GANIL dataset repository: https://data.ganil-spiral2.eu

Landing pages are managed by GANIL
● GANIL data repository

DOI submission for a GANIL experiment:
● Create a DOI for each dataset record 

(raw data)
● Responsability of the GANIL Data 

Manager
● Through DataCite Fabrica:

 → GANIL is member of DataCite 
through INIST OPIDoR

 → GANIL DOI prefix: 10.26143
● Using DataCite REST API

 → DOI mint, update and verification

https://data.ganil-spiral2.eu/
https://doi.datacite.org/
https://support.datacite.org/docs/api
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       GANIL DOI submission – Landing page

Landing pages are managed by GANIL:
● GANIL data repository
● Generic metadata

Landing page for a GANIL experiment - https://data.ganil-spiral2.eu 
DOI submission for a GANIL experiment:
● Create a DOI for each dataset record 

(raw data)
● Responsability of the GANIL Data 

Manager
● Through DataCite Fabrica:

 → GANIL is member of DataCite 
through INIST OPIDoR

 → GANIL DOI prefix: 10.26143
● Using DataCite REST API

 → DOI mint, update and verification

https://data.ganil-spiral2.eu/
https://doi.datacite.org/
https://support.datacite.org/docs/api
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       GANIL DOI submission – Landing page

Landing pages are managed by GANIL:
● GANIL data repository
● Generic metadata
● Enriched metadata

 → towards domain-specific metdadata 

DOI submission for a GANIL experiment:
● Create a DOI for each dataset record 

(raw data)
● Responsability of the GANIL Data 

Manager
● Through DataCite Fabrica:

 → GANIL is member of DataCite 
through INIST OPIDoR

 → GANIL DOI prefix: 10.26143
● Using DataCite REST API

 → DOI mint, update and verification

https://data.ganil-spiral2.eu/
https://doi.datacite.org/
https://support.datacite.org/docs/api
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       GANIL DOI submission – DataCite mapping
GANIL metadata schema is defined in GANIL DMP:
● Based on DataCite Metadata Schema standard (v4.5)
● … Work in progress: enriched metadata (domain-specific)  NAPMIX metadata→

https://datacite-metadata-schema.readthedocs.io/
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       DataCite mapping in practice - GANIL metadata form
User-friendly UI for the Spokepersons:
● GANIL repository metadata form
● Aligned with 

DataCite metadata schema

3. Title

5. PublicationYear3.a titleType=”Subtitle” 10. ResourceType

1. Identifier

13. Size

Landing page DOI state

17. Description - 17.a descriptionType=“Abstract” 

… + Other properties: 4. Publisher, 16. Rights, etc. 

https://data.ganil-spiral2.eu/metadata/new
https://schema.datacite.org/meta/kernel-4.5/
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3. Title

5. PublicationYear3.a titleType=”Subtitle” 10. ResourceType

1. Identifier

13. Size

Landing page DOI state

17. Description - 17.a descriptionType=“Abstract” 

… + Other properties: 4. Publisher, 16. Rights, etc. 

DataCite mapping in practice - GANIL metadata form
User-friendly UI for the Spokepersons:
● GANIL repository metadata form
● Aligned with 

DataCite metadata schema
● Import/export (JSON format)

https://data.ganil-spiral2.eu/metadata/new
https://schema.datacite.org/meta/kernel-4.5/
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ROR fetching 

7.1.a nameType

7.a contributorType

7.1 contributorName

7.a contributorType

7.3 familyName7.2 givenName

7.4 nameIdentifier

7.5.a affiliationIdentifier7.5 affiliation

7.5 affiliation 7.5.a affiliationIdentifier

DataCite mapping in practice

Auto-completion from 
contributor’s database

7.1.a nameType

Auto-completion from 
contributor’s database

Institutes

Personal

https://ror.readme.io/docs/rest-api
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       Enriched metadata mapping in practice
GANIL metadata schema is defined in GANIL DMP :
● Based on DataCite Metadata Schema standard (v4.5)
● Enriched metadata (tailored to a GANIL experiment)

 → Inspired by NAPMIX current schema proposed here  
 → Mapping between GANIL properties and NAPMIX schema 

Cardinality Field type NAPMIX property

FAIR-compliance for enriched metadata:
● Need for persistent, citable and externally resolvable metadata

 → Versioning (schema) + unique ID (core properties)
● NAPMIX DOI integration strategy?

 → Hybrid strategy (“Live Metadata Layer”)
 → See Ivan’s talks  

https://datacite-metadata-schema.readthedocs.io/
https://docs.google.com/spreadsheets/d/1-p6ShKyqSFT1zF2N2-ot9OhgDjWwloC3
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       NAPMIX mapping in practice

projectileIsotope

projectileChargeState

projectilePercentage

projectileBeamType

projectileAcceleratorType

projectileEnergy - projectileEnergyUnit=”MeV/u”

projectileAverageBeamIntensity

projectileBeamIntensityUnit=”pps”
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       NAPMIX mapping in practice

targetIsotopes targetIsotopePercentage

targetSamplePhase

targetTargetThicknessValue targetTargetThicknessUnit

targetSamplePhase

targetIsotopes

targetTargetThicknessValue

targetTargetThicknessUnit

(Gaseous target)

(Solid target)

targetType (not NAPMIX property)

targetType (not NAPMIX property)
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       NAPMIX mapping in practice

reactionName

targetReaction

projectileReaction (not a NAPMIX property)
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       NAPMIX mapping in practice

Generic metadata – 
DataCite properties

NAPMIX metadata

descriptionType=”TechnicalInfo”

User can export/import 
all metadata in DataCite 
JSON format
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       openNP - Research Data Catalog
Purposes : 
 A platform to centralize metadata :

 → For nuclear physics datasets
 → Experimental, processed, simulated data
 → For EURO-LABS RIs

 A trusted entry point for authenticated users 

 Standardizing :
 → Submission of metadata
 → Cross-domain search

 Metadata-only catalogue :
 → Data stored at producer level (RIs)
 → According to their own DMP, institutional policies

 To go forward :
 → An interface for future services of data lakes and high 

performance computing/analysis platforms  

Architecture : 
 InvenioRDM (v13 LTS)

 → Flask Python framework (same than Zenodo)
 → Records versioning, preview and embargo
 → Custom vocabularies
 → Standard metadata schema (DataCite)
 → REST API
 → OAI-PMH protocol support

 Support from CC-IN2P3 : OpenShift Kubernetes infrastructure (OKD) 
 

https://opennp.in2p3.fr

https://inveniordm.docs.cern.ch/
https://flask.palletsprojects.com/en/stable/
https://doi.org/10.5438/jvkk-8198
https://opennp.in2p3.fr/
https://doi.org/10.5281/zenodo.17020290
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       openNP - Use case
The GANIL e793s Dataset : 
 Experiment performed at GANIL in 2021
 Multi-instruments (VAMOS++ - AGATA – MUGAST detection systems)
 Multiple data and software layers

This dataset led to the publication of :
 A journal article
 Processed data in open-access
 Software analysis codes in open-access

Key interest :
Use DataCite standard to link records together (RelatedIdentifier property)



19/05/26 Quentin Fable - GANIL 35

       openNP - Next step

Towards custom vocabulary : 
 Facility
 Experiment unique ID
 Beam(s) and Target(s)
 Setup, etc.

 Can be used for :
 → Advanced queries within the catalog
 → Linked datasets e.g. based on experiment ID
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       openNP - Status and outlooks
Call to contribution (Nov. 2025):
● Contact persons among EURO-LABS RIs, providing :

 → Initial inputs about data management and metadata 
practices

 → Identify data curators
 → Feedbacks on openNP features and improvements 

●  More than 10 RIs identified (CNA, INFN, IFIN-HH, IRFU, etc.)

Governance Board & Policy Framework:
 Ensure strategic oversight of the catalogue
 Define priorities for development, integration and service 

extension
 Ensure alignment with FAIR data principles

 → including domain-specific metadata 

 

Ongoing developments:
● Upgrade to InvenioRDM v.13

→ Sub-community and Collection integration
● Extend default metadata of the catalogue to include:

 → Enriched metadata
 → PIDINST metadata schema 

(persistent identifier for instruments)

● Automatic import of datasets:
 → commonmeta CLI tool
 → Need of a versionned schema
 → Need of properties with unique ID

https://inveniosoftware.org/blog/2025-07-22-invenio-rdm-13/
https://inveniordm.docs.cern.ch/releases/v13/version-v13.0.0/#subcommunities
https://inveniordm.docs.cern.ch/operate/customize/collections/
https://zenodo.org/records/6396467#.YkQxzRBBwlw
https://blog.front-matter.de/posts/commonmeta-is-learning-new-tricks/
https://blog.front-matter.io/posts/commonmeta-is-learning-new-tricks/
https://docs.pidinst.org/en/latest/datacite-cookbook/metadata.html#mapping-of-pidinst-metadata-onto-datacite
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Thanks for your attention
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Backup slides
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       Backup slide – Open Science statements and policies
Numerous example of Open Science 
policies and statements…

Chapters on Open Science 
included in strategic plans

 → NuPECC Long Range Plan
(2024)

 → See also : Sh. Moradi and S. Abdi, 
“Open science-related policies in Europe”
 https://doi.org/10.1093/scipol/scad011

 Based on :
● European Strategy for Particle Physics (2020)
● UNESCO recommendation on Open Science (2021)

Horizon Europe  Programme Guide 
(updated 2025)

https://web.infn.it/openscience/

National Research Program (2021)

National Strategy for Open Science 
(2023)

Science Ouverte CNRS (2020)

2nd French Plan for Open Science (2021)

Helmholtz Open Science Policy  (2022)

4th National Action Plan (2023)

https://www.nupecc.org/lrp2024/Documents/nupecc_lrp2024.pdf
https://doi.org/10.1093/scipol/scad011
https://cds.cern.ch/record/2721370/files/CERN-ESU-015-2020%20Update%20European%20Strategy.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000379949.locale=en
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/programme-guide_horizon_en.pdf
https://web.infn.it/openscience/
https://www.mur.gov.it/sites/default/files/2023-01/PNSA_2021-27_ENG.pdf
https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/ENCA.html
https://www.science-ouverte.cnrs.fr/wp-content/uploads/2021/04/Cnrs_Research-Data-Plan_mars21.pdf
https://www.ouvrirlascience.fr/wp-content/uploads/2021/10/Second_French_Plan-for-Open-Science_web.pdf
https://os.helmholtz.de/en/open-science-in-helmholtz/open-science-policy/
https://www.open-government-deutschland.de/opengov-en
https://home.cern/news/news/knowledge-sharing/cern-publishes-comprehensive-open-science-policy
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       FAIR principles
Findable

Accessible

Interoperable

Reusable

Image: ARDC licensed under a CC BY 4.0 License

● Use of persistent Identifiers (PID) : ensures unique and persistent identification of a dataset on the web.
● Data described by rich and explicit metadata.
● (Meta)data registered and indexed in a searchable resource : essential to enable data to be discoverable.

● Datasets are retrievable by their identifier using open and standard protocoles.
● Metadata remain accessible, even when data is not available. 

● Data are described by a documented model of controlled vocabulary.
● This vocabulary is also described by FAIR-compliant metadata with a globally unique PID.
● Data should be machine-readable. 
● Data include qualified reference to each other.  

● Data are well-described so easily usable and replicable. 
● Data are released with a clear and accessible data usage licence.
● (Meta)data meet domain-relevant community standards (common data type, template, 

vocabulary, ...).

https://www.go-fair.org/

https://ardc.edu.au/
http://creativecommons.org/licenses/by/4.0/
https://www.go-fair.org/
https://www.go-fair.org/
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       Another use-case : INDRA-FAZIA data
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       Another use-case : INDRA-FAZIA data
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       Another use-case : INDRA-FAZIA data


