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Co-creation of polymer properties data platform by automated molecular simulation through
industry-academia collaboration ('The Institute of Statistical Mathematics, Research
Organization of Information and Systems) (O Yoshihiro Hayashi'

In recent years, data-driven materials design techniques, known as materials informatics,
have been rapidly introduced into the field of materials research. Needless to say, the most
important resource of data-driven research is data. However, the amount of data on polymeric
materials is overwhelmingly small, and at present there is practically no polymer property
database that contributes to data-driven research. In order to develop a database of polymer
properties based on molecular simulations, we have developed RadonPy,"» a Python library
that supports the automation of polymer property calculations based on molecular dynamics
(MD) simulations. RadonPy fully automates a series of processes required to perform MD
calculations, including initial structure generation, charge and force field assignment,
equilibration and nonequilibrium MD calculations, and calculation of physical properties. The
vast computational resources of Fugaku and the industry-academia collaboration of 5
universities and 30 companies, led by the Institute of Statistical Mathematics, are producing
data with the aim of constructing a database that includes more than 103 polymer skeletons.
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observed a scaling law for the prediction
accuracy of transition learning with respect to
the number of simulated data. This scaling law has been shown to theoretically follow a power
law, and we observed that the prediction accuracy improves in accordance with the power law
for the RadonPy simulation data, as shown in Fig. 2. This scaling curve enables us to estimate
the number of data required for the database and the achievable prediction performance, which
is an important guideline for constructing the database.

Figure 1. Calibration of MD calculated values by

the transfer learning.
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In addition’ Bayesian Prediction of refractive index Prediction of thermal conductivity

optimization and automatic "
simulation using RadonPy
are combined to design
polymers with desired
properties. An example of
molecular  design  of
polymers with both a hlgh Number of simulation data Number of simulation data
refractive index and a high Figure 2. Scaling law of transfer learning using simulation data.

Abbe number, which are required for optical polymers, will be presented.
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