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Social Cooperation Research Department (SCRD) is a joint research framework between the University of Tokyo and its corporate or other external

partners in order to collaborate in research projects that contribute to the public interest. Although SCRD is funded by external partners, its research
and education activities aiming for academic advancement and social development are conducted in such a way that secures the University’s

autonomy and independence. ISSP established its first SCRD unit, the Division of Data-Integrated Materials Science, in April 2019.
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Division of Data-Integrated Materials Science
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Recently, machine learning has attracted a lot of social attention.
The possibility of applying machine learning techniques to material-
science research is also actively studied, and many promising
and interesting results have been reported. The expectation is that
this idea, which is called materials informatics, will be the key to
accelerating the industrial application of basic science. The division
aims at developing new methods for prediction of physical properties
of innovative materials, based on the understanding of electron
correlation, by integrating experiments and numerical calculations
through data-scientific approaches. While conventionally we have
been comparing experimental results with numerical ones, interpreting
the former by the latter, the new goal is to achieve something that
cannot be done by experiment or numerical calculation alone, by using
both of them simultaneously. In this way, we are efficiently searching
for a wide variety of new functional materials, such as permanent
magnets, soft magnets, spintronic materials, and superconductors.
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Construction of magnetic materials database by automatic high-
throughput calculations
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Exploration of new functional materials by data-driven materials design
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Computational materials design
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Electronic structure and magnetism in substitutional and structural
disordered nano-materials
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Computational materials design engine (CMD®™), which consists of “quantum simula-
tion”, “deduction of physical mechanism”, and “guess of hypothetical materials”.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/fukushima_group.html

We construct large-scale magnetic materials databases by an original
high-throughput calculation tool, and develop data-driven materials
design (materials informatics) which is a fusion of data science
and material science to explore new functional materials realizing
next-generation electronics to replace the present Si-CMOS technology.

Materials design is an inverse problem of general simulation and is
actually very difficult task. Due to the developments of computer
performances and numerical algorithms, nowadays one can not only
analyze physical properties in real systems but also design hypothetical
systems with novel functionalities, based on quantum mechanical
electronic structure calculations. However, it is almost impossible to
perform systematic exploration in an infinitely wide range of material
space. In order to overcome such problem, we need to perform
materials exploration by materials informatics which can extract useful
knowledges quickly from large-scale material database. Our main
purpose is to efficiently solve the inverse problem from “functionality”
to “material” by the data-driven material design method.

High-throughput screening
of high entropy alloys
147,630 systems
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Automatic high throughput screening of quaternary magnetic high entropy alloys by
AkaiKKR code.
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