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Reaction pathway search on two-dimensional model potential by deep reinforcement learning
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Finding transition state and reaction pathway which is determined straightforwardly from
transition state are important to reveal the activation energy and the structural and electronic
structural change. Many reaction pathway search methods that find transition states have been
suggested which utilize the local information of potential energy surface so far. In addition,
machine learning has been lively employed in the area of computational chemistry including
reaction pathway search methods. Some supervised learning models for finding transition state
are suggested. However, considering the amount of dataset of transition state is not enough,
reinforcement learning that does not require dataset is also promising.

In this study, we suggest the new reaction pathway search method by deep reinforcement
learning. The reinforcement learning model utilizes the local information of potential energy
surface as with conventional methods. It predicts the direction of reaction pathway by neural
networks and obtains the strategy to reach the transition states. As a first step toward applying
to the real molecule, we trained the reinforcement learning model on two-dimensional model
potential surfaces. In addition, the effect of lacking the local information on the performance
and the transferability of the reinforcement learning model were also investigated.
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