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The development of advanced materials for solar
cells remains a slow and resource-intensive
process, hindered by the vast complexity of possible
chemical compositions and device architectures. To
address this challenge, leveraging data science and
FAIR data principles is essential for accelerating
discoveries and optimizing designs.

This contribution
NOMAD ecosystem
developed by the
(https://fairmat-nfdi.eu), as a solution to these
challenges. NOMAD enables the collection,
organization, and analysis of materials science data,
making it a central hub for advancing solar cell
research. Central to this effort is the integration of
curated datasets, such as the perovskite solar cell
database,[2] which provides a rich source of
structured and interoperable data for understanding
material trends and facilitating data-driven
innovation.

introduces the open-source
(https://nomad-lab.eu),[1]
FAIRmat consortium

Beyond centralized data repositories, the NOMAD
ecosystem supports a federated infrastructure
concept, enabling distributed instances, each known
as NOMAD Oasis. These local installations provide
laboratories with customizable tools, including
adaptable electronic lab notebooks (ELNs), to
seamlessly capture, process, automate, and transfer
Al-ready data and metadata. This infrastructure
bridges individual lab-scale digitalization efforts with
global collaboration, fostering a unified and FAIR
ecosystem for materials research data.

To illustrate these capabilities, | will present several
examples of how NOMAD services are being utilized
to advance solar cell research. First, by leveraging
publicly available data, we use network analysis of
charge transport layers in perovskite solar cells
(Figure 1) to trace the evolution of materials
selection throughout the history of this technology.
Next, | will showcase how we are enriching the solar
cell research ecosystem through the digitalization of

individual  laboratories, creating a growing
interconnected network that spans multiple
disciplines within materials science. Finally, | will
highlight our ongoing efforts to automate data
curation from scientific literature using language
models, a step that significantly accelerates the
integration of high-quality data into the NOMAD
ecosystem.
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Figure 1. Transport layers materials network in perovskite
solar cells. Every node in the network represents a stack
of transport layers, either hole or electron. A sketch of a
simple perovskite solar cell stack is provided as an
explanatory inset, illustrating the nodes and edges.
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