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The spin-orbit coupling (SOC), which governs spin forbidden processes, is an essential
physical property in many sciences ranging from materials to biology. However, the molecular
size of functional materials is generally large, making it challenging to perform SOC
calculations with high accuracy. This study investigated how to predict SOC accurately and
quickly by using an electronic structure informatics, in which combines high-precision
quantum chemical calculations and machine learning.

For the purpose, we focused on CH,0O, of which spin-orbit coupling has been well studied,
and other photochemically oriented molecules such as acetone and benzophenone. The
prediction accuracy of SOC between the So-T1, Si-T1, and S;-T; states for these molecules was
investigated using multiple linear regression (MLR) and nonlinear machine learning models
such as Gaussian process regression (GPR). Using electronic features based on relativistic
effective potentials, a maximum coefficient of determination of 0.999 was obtained, and we
have succeeded in obtaining a highly accurate machine learning model.
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