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Development of a unique identifier for atomic structures for meta analysis of
material databases
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The rapid expansion of computational materials databases, fueled by
advancements in computational speeds, storage, and algorithm development, has enabled the unified
treatment of materials with diverse compositions and structures. However, the efficient utilization
of these databases is hindered by the lack of standardized identifiers for crystalline inorganic
materials. To address this issue, we propose a generative identifier that exhibits excellent
scalability and accurately differentiates between structurally and energetically distinct materials,

outperforming symmetry-based methods and pairwise methods. This identifier can be applied to
various chemical structures, including bulk crystals, surface structures, and molecules.
Additionally, we provide an online service that uses graph ID to link material databases with
user-supplied crystal structures, resulting in accelerated material simulation and data analysis.
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1 Linking structures in Materials Project, AFLOW, and OQMD using Material ID. a
Number of unique Material IDs among three databases. b Comparison of densities of du-
plicate structures identified by Material ID. ¢ Two perovskite structures with different com-
positions can be represented by a same Material ID by ignoring their chemistry. d Number
of unique topologies among three databases. e—g Top five topologies and their number of
structures in Materials Project e, AFLOW f, and OQMD g. h Some of popular topologies
in the three databases.
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