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The Development of a Materials Exploration Protocol Utilizing Data Science: A Case Study
on the Search for Paraelectric Materials

(‘Murata Manufacturing Co., Ltd.) ONoriaki Ozaki,' Jun Ikeda'

As the usage environment of electronic components becomes more severe, such as high
temperatures and high voltages, the search for new materials with high characteristics becomes
increasingly important. Considering that such materials are rare among synthesizable materials,
it is necessary to utilize existing knowledge for the efficient exploration of material. However,
over-reliance on existing knowledge can limit the exploration to only a small portion of
materials, reducing the likelihood of discovering innovative materials. We believe that the key
to overcoming this dilemma lies in data science, and we have developed a materials exploration
protocol. This protocol divides the exploration process into three stages: wide-area exploration,
narrow-area exploration, and local optimal solution exploration, applying or developing
effective data analysis methods at each stage. This enables efficient material exploration using
existing knowledge while also discovering innovative materials from new perspectives. As a
demonstration of the protocol, the presentation will introduce the search for dielectric materials.
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Fig. 1. Schematic illustration of the protocol for material exploration.
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