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Computational study on thermal relaxation processes in biomolecular systems
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First, we developed and established a theoretical method to quantitatively
evaluate the thermal conductivity of a protein placed in an aqueous solution and the thermal
conductance at the interface with the surrounding water based on molecular dynamics (MD)
simulations, and verified its validity through actual calculations. It is particularly important
that we are now able to accurately describe anisotropic heat conduction in the protein systems.
Furthermore, we used the MD method to investigate in detail how energy generated by chemical
reactions and other events is transferred in protein complexes, using all-atom and nonlinearly
coupled oscillator models. Through this research, we elucidated the role of nonlinear mode coupling;

we also derived a general analytic expression for the thermodynamic distribution function of
guantum-mechanical harmonic oscillator systems.
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