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Hydrogen ubiquitously exists in a wide variety of systems in various forms,
and plays a vital role in material properties or biological functions through the dynamics and
chemical reactions. The present study aimed to solve advanced problems for energy, environment,
material, and biology with a focus on the “ ubiquitous hydrogen” . The present study was based on
the development of novel methods for efficiently analyzing the static and dynamical properties of
hydrogen ions (protons) in large-scale systems, NOMO/DC-PP2 and DC-DFTB-MD, respectively. Using
these methods, we clarified the microscopic mechanisms of proton dynamics essential for material
properties or biological functions in many systems such as batteries and proteins. In addition, this

project expanded into Grant-in-Aid for Scientific Research (S) in the last academic year as an
extension of the research on photoreceptive proteins.
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