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• Discovering six new elements, 
many exotic nuclei

• Developing a new cancer treatment

GSI Helmholtz Centre for Heavy-ion Research

Heavy-ion accelerator laboratory in Darmstadt, Germany with 1350+ employees & 700 external users

• Accelerator Physics

• Detector Development

• Atomic Physics

• Nuclear and particle Physics

• Plasma Physics 

• Biophysics

• Materials Research

• High-Performance Computing

• Theoretical Physics

Past Achievements 

• Founded in 1969 

• Elements H to U can be 
accelerated 

Who we are?

Research Interests

• First stage injector for the FAIR 
facility

• Experiments continuing (FAIR 
Phase-0)

Our Future
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• ‘FAIR goes F.A.I.R.’: commitment to open science

• Towards the next generation “data challenge” Volume, Velocity, 
Veracity, Variety, and Complexity

•  ~TB/s data rates, online processing, ~5x105 cores 

• Data stored to disk 40+ PB/year

• Distributed computing with a large user community 

• Data preservation and accessibility key to success 

FAIR

GSI

FAIR (Facility for Antiproton and Ion Research in Europe)

New accelerator facility
• Top priority for European Nuclear Physics Community

• International: 50 countries, 3000 researchers 

• Diverse community from atomic to particle physics 



GSI Helmholtzzentrum für Schwerionenforschung GmbH

Research Data and Software at GSI: Rich and varied

Experimental Data

Theory Simulation Software
Machine 

Parameters 

A.K.Mistry et al. NIM A 1033, 166662, (2022)

Raw Pre-processed Result
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Open Science @ GSI/FAIR: What do we want to achieve?

Open Access Publications : Mandatory publication of Open 
Access articles

� The steps and processes to achieve this are complex… Start smaller and work up
� Do not make it too ‘general’, needs finer granularity and use-cases
� Aim to address all researchers who use GSI/FAIR: Students, Postdocs, PI’s, Group leaders…

Research Data : Publish research data in suitable repositories 
(F.A.I.R. Data)

Open Software : Make open whenever possible (F.A.I.R. 
Software)

Open Infrastructure : Open Projects in research and industry

Develop an Open Science Ecosystem to combine everything

Considerations:
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GSI/FAIR Involvement in External OS initiatives 

European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures: Open Source 
Software Repository (OSSR) developer and maintainer

Nuclear Physics European Collaboration Committee: Participation and writing Open Science section of the LRP 
2024

European Open Science Cloud: GSI/FAIR both observer members, contribution and suggestions for EOSC Future 

EuroLabs: Work Package on Open, diverse and inclusive Science 

Particles, Universe, NuClei and Hadrons for the NFDI: Two Task areas; Developments on data portal, AAI, data lake 
and other infrastructure from GSI IT department and Research division

Matter and Technology, Data Management and Analysis: IT contributions

HGF Open Science: Members of the OS, software and POF IV indicators working groups

Helmholtz Metadata Collaboration: Participation in HMC funded projects, links and connections to Matter division

Exploring the Universe from Microscopic to Macroscopic Scales: Supporting Open Science area of the project (as 
well as other direct research areas)



GSI Helmholtzzentrum für Schwerionenforschung GmbH

• to ensure good RDM practices at GSI/FAIR; 

• promote and assist researchers in publishing data;

• to aim (as best as reasonably possible) that data is published 
according to the Findable Accessible Interoperable and 
Reusable principles; 

• develop the tools and infrastructure needed to do this.

Goals

…encompasses all aspects of handling research data, from 
planning, its generation and processing to publication, long- 
term archiving, and eventual deletion, while adhering to the 
principles of good scientific practice. 

Research Data Management…

Open Research Data and Management 

FAIR Data is not an end goal 
� continual process of improving practices and adapting research 

resources with technology innovations

HMC and Base4NFDI (Soeren Lorenz)
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Data Management Plans and Research Data Management 

✔ Goal : Make it easy for the users and encourage them to use it

Contents include • General data (Project name/PI, start and end of data taking…)
• RD information (Data type, size, scope, and generation method…)
• Overhead (Data protection, costs, project planning…)
• Achieving and reuse (repository selection, data to be published, metadata schema…)

Data management 
plans

• Communication tool for researchers
• Aids RDM project internal management
• Supports F.A.I.R.’ness of Research Data
• Useful for IT/Resource Cost estimates  
• Funding body requirements

Living document • Prepared at the start and follows the research data (RD) lifecycle throughout
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Data Management Plan Tool Evaluation 

� DMP tool: e.g., DMPonline, DMPtool… but testers  
and own criteria tended towards…

� RDMO (Research Data Management Organiser):
• Can be dynamic and versioned along life cycle

• Offers multilingual support

• Used by many other Uni’s and centres 

• Can be locally installed 
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Project Steps: Starting out

� Basic local version installed on VM 

� Accessible on GSI LAN 

GSI/FAIR Open Science Working Group testing and feedback 
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Project Steps: Feedback

� Basic local version installed on VM (https://rdmo.test.gsi.de)

� Accessed on GSI networked computer 

� GitLab, Feedback, Reporting

https://rdmo.test.gsi.de/
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GSI/FAIR ‘General’ Catalogue
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Project Steps: Implementation and Management

� Currently running two versions: production and testing 

� Connected to GitLab for automatic updating of themes

� Went live Feb 2024: Aimed at users of GSI/FAIR (AAI LDAP connection)

� GSI/FAIR tailored DMP catalogue available 
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Project Steps: Uptake and feedback

� Now requested for all accepted experimental proposals to prepare a DMP via RDMO

� Work with researchers to refine the catalogue and encourage continuous usage

GSI Proposal management system RDMO Catalogue Questions

Examples
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Next steps: Formatting and development
PDF templates formatting

Possible to do this in an easier fashion (i.e. with an in-built latex template?)

Local RDMO instance:
• Modified utils.py -> pandoc 
• Added latex template
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Next Steps: Instrument Records

� Assigning PIDs for Instruments/Infrastructure currently hot topic

� Instrument record generation via RDMO?

� Possible to include images/attachments in exported documents?
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RDMO @ GSI/FAIR

� Next steps: Researcher Testing and Feedback

� Inclusion into the next round of proposal submissions

� Connection to other software/ ecosystems


