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Efficient synthesis protocols for materials with well-defined properties in a reproducible
fashion is of paramount importance to materials science. This need is not always fulfilled
because it requires control of a large number of experimental details, and it is typically not
possible to grasp the full entirety of the relevant parameters with the manual analysis of data.
The concept of data-centric science and the development of Al tools promise to model synthesis
more reliably and to identify the relevant set of relevant descriptors and their mutual inter-
dependencies, or at least their correlations.

The FAIRmat [1] project (fairmat-nfdi.eu) combines all the efforts in designing research data
management (RDM) tools for the new data driven approach to the material science [2]. The
tool of choice to capture synthesis experiment data is the Electronic Laboratory Notebook
(ELN), which is a digital tool used to replace traditional paper laboratory notebooks. NOMAD
(nomad-lab.eu) offers ELN functionalities that aim at offering a secure environment to protect
the integrity of both data and metadata. The data properties that are available differ from domain
to domain. There will be subsets of common properties for each sub-domain, and these subsets
form a hierarchy. A bottom-up approach, going from a particular set of experiments to a general
description of the similarities recurring in each of them, lead us to envision a common data
structure as a standard. For example, experiments and synthesis share a common notion of
material, measurement or sample. Furthermore, linking data from synthesis to data from
experimental materials science and theory using common metadata schemas and ontologies [3]
will create a new level of the science of materials synthesis.

In this talk, we will show how the NOMAD platform can be applied on the whole RDM life
cycle in crystal growth and epitaxy meeting FAIR data standards. On the example of data from
Gallium Oxide epitaxy [4] we will demonstrate the state-of-the-art ELN features for a synthesis
process in NOMAD, focusing both on the underlying data model concepts and on the
implementation of a use case,. We will show how structured data facilitates and automatizes
data analysis and visualization, and allows to routinely access machine learning tools for
process optimization in synthesis [4].
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