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What is FAIRmat
FAIRmat is the NFDI consortium developing a FAIR federated 
data infrastructure for solid-state physics.

NFDI: National (German) Research Data Infrastructure



The FAIRmat team

~60 PIs + ~30 central coworkers



The FAIRmat Hub in Berlin
Office space for ~40 people, 
seminar rooms, etc.



NOMAD comes in two flavours
Publish & explore data 
Central RDM platform

Manage your lab
Local RDM tool | ELN



NOMAD
Web-based software for FAIR research data management in 
materials science.
• Processes files to extract structured 

data and rich metadata.
• Explore and reuse millions of FAIR

data from different sources.
UPLOADED ENTRIES
19,221,889

UPLOADED FILES
113.4 TB

REGISTERED USERS
> 4000

https://nomad-lab.eu/



NOMAD core functionalities

Query the repository by element, material, or method, using 
NOMAD’s customized GUI dashboard or programmatically.
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NOMAD core functionalities

Access effortlessly essential (meta)data visualized in the overview 
page of each entry.
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NOMAD core functionalities

Browse the detailed (meta)data of each entry within a standardized 
structured schema.
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NOMAD core functionalities

Upload your research data into NOMAD, share them with 
collaborators, and publish datasets with DOI.
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NOMAD Oasis
Local management tool for your lab, adapted to 
your data-management needs and lab policies.

REGISTERED INSTALLATIONS
> 80

https://nomad-lab.eu/
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Customize your NOMAD using
NOMAD plugins are “add-ons” that provide additional 
capabilities and adapt NOMAD the specific needs of 
your research group.

Apps

Normalizers

Example uploads

Parsers

Schema packages



Working areas in FAIRmat
Theory and Computations 

Experiment | Characterization

Synthesis

Use cases



Theory and computation

Monte Carlo
Density 

functional 
theory

Molecular 
dynamics

Quantum 
chemistry

Advance 
many-body

Multi 
excitations

Model 
Hamiltonians

• Unified schema for all targeted methods.

• Parsing tools that simplify metadata 
extraction from method-specific files.

• Modular functions enabling 
standardized metadata processing.

• Robust and flexible workflow support.



Extensible support for computational data

> 60

• Native support for 60+ codes 
and software packages.

• Create your own plugins and 
leverage NOMAD’s built-in 
tools for specialized use 
cases

nomad-simulations

schemas parsers

Your Schema

Wannier90

FHI-aims

Gromacs

Your Parser



Support for Molecular Dynamics Simulations
Visualization of system 
hierarchies

Storage and display of 
trajectory properties

Automated calculation of 
basic molecular properties



Synthesis

Formalized data models for key synthesis 
routes. 

• From melt
• From gas phase 
• Solid phase and solution
• By assembly



Modular classes for schema development
Base sections
General definitions, not for 
specific field

Standard plugins
For a specific field/method
Developed by FAIRmat

User-defined schema
User-developed schema specific 
to lab/instrument

Activity

Process

PhysicalVaporDeposition

PulsedLaserDeposition

IKZPulsedLaserDeposition



Experiments: NeXus standardization

pynxtools
pynxtools-apm
pynxtools-em

Standardized (meta)data 
schema for a subset of 
methods from materials 
science based on the NeXus
format



Electron microscopy: Nxem and pynxtools-em
NXem: Standardized 
NeXus schema for all 
data acquired with 
electron microscopes

pynxtools-em: parser 
for most instruments 
used in the community

Imaging
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Electron microscopy: Nxem and pynxtools-em
NXem: Standardized 
NeXus schema for all 
data acquired with 
electron microscopes

pynxtools-em: parser 
for most instruments 
used in the community

Imaging

EELS spectra

Diffraction data



Use Cases

• Domain-specific curated and 
structured datasets.

• Search dashboards offer visualization, 
comparison, and filtering. 

Solar cells Heterogeneous 
catalysis

Metal-organic 
frameworks

> 40k devices > 2.4k entries > 17k calculations



Solar cells 



https://events.fairmat-nfdi.eu/event/46/

https://events.fairmat-nfdi.eu/event/46/


www.fairmat-nfdi.eu
@fairmat.bsky.social
fairmat@physik.hu-berlin.de
company/fairmat-nfdi
www.nomad-lab.eu

FAIRmat Digital Flyer

http://www.fairmat-nfdi.eu/
https://bsky.app/profile/fairmat.bsky.social
mailto:fairmat@physik.hu-berlin.de
https://www.linkedin.com/company/fairmat-nfdi/
http://www.nomad-lab.eu/
https://fairmat-nfdi.github.io/FAIRmat_digital_flyer/

