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Searching for Novel Photo-Functional Organic Materials using High-Throughput Calculation and Machine Learning
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Abstract

To accelerate new material development, we propose a scheme for searching for photo-functional organic molecules by
combining quantum chemistry calculations and machine learning methods. This scheme consists of two parts: (1) high-throughput
calculation for a large number of molecules and (2) de novo molecular generation based on the Monte Carlo tree search and recurrent
neural networks. In the latter, we employed a machine-learning model for predicting properties, which was constructed from the
numerical data obtained in the high-throughput calculation. We applied the scheme to a problem on searching for non-linear optical
materials and accelerated the computational molecular design about 100 times faster than before. We expect that the proposed scheme

can accelerate the development of functional materials.
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Fig. 1 States and energy levels for two-photon absorption
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