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Design of low reorientation energy molecules using DFT calculations and machine learning
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Materials exhibiting higher mobilities than conventional organic semiconducting materials
such as fullerenes and fused thiophenes are in high demand for applications in printed
electronics. To discover new molecules showing improved charge mobility, design of
molecules with low reorganization energy was performed by combining density functional
theory (DFT) methods and machine learning techniques. DFT calculated values of 165
molecules are used as an initial training dataset for constructing Gaussian process regression
(GPR) model, and cycles of molecular designs by applying the GPR model and the validation
with DFT calculations were executed for 5 times. As a result, the total number of molecules
explored in this study was 269, which is a very small number compared to the previous study,
and we could discover molecules that are expected to have a higher mobility than the
supervised data. The characteristics of the structures of the high mobility materials explored in
this study are consistent with those of previous studies and confirming the effectiveness of
machine learning techniques in the search for high mobility materials.
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