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We have been investigating the hydrogen complex quasi-particles on surfaces, subsurfaces and
interfaces for various material systems. Pd has been investigated as a model substrate of
hydrogen—solid interactions for the reason that Pd is reactive to hydrogen and capable of absorbing
hydrogen. In this study, we investigate the quantum adsorbed states of hydrogen atom on Pd(110)
surface and its diffusion process by use of our simulation code “Naniwa” . As the results, we
found that the ground state wave function for hydrogen motion is strongly localized at the pseudo
three-fold (P3F) site. And Hydrogen was found to hop to other P3F sites through its vibrational
excited states without binding at the short bridge (SB) site. The knowledge obtained here is
necessary for understanding dynamics of surface diffusion. With a combination of experiment, quasi

particle of hydrogen complex, that governs dynamics of diffusion, is expected to be clarified
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