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Constrain geometry optimization using physical properties
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[Abstract] Catalytic reactions occurring on surface or in solution are a complex process
involving various molecular species and configurations. In a complex molecular system, the
potential energy surface is very complicated, and since there is a large number of equilibrium
structures, it is often difficult to determine the target structure in a conventional way. Here,
we propose a method of geometry optimization that takes into account physical properties
obtained by experiments. In this method, we introduce the penalty function, which is a
monotonically increasing function as the calculated physical property is deviating from the
experimental value, and this penalty function is added to the potential energy function. Then,
this target function is minimized using the geometry optimization algorithm. We
demonstrate the feasibility and validity of this approach.
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Fig.1. Geometry optimization using penalty function G
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