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Activation and surface reaction of molecules on well-defined model
catalysts
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Properties and reactions of materials with hydrogen
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Electrorllic states and reactivity of edge surfaces of two-dimensional
materials
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Vibrational spectroscopy and dynamical processes of molecules on
surfaces using THz pulse
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Dissociation and spillover processes of hydrogen on the single atom alloy Pd/Cu(111)

model catalyst surface
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Solid surfaces play an important role as “low dimensional reaction
field”, on which we can provide atoms and molecules and manipulate
them deliberately. In addition, surface and interface are vital in the
energy conversion processes. In order to fabricate atomically-controlled
functional materials, we have to understand the dynamical behavior
of atoms and molecules on surfaces. The research of these subjects is
closely related to the basics of catalysis, semiconductor processes and
molecular electronics. In addition, we can simulate chemical reactions
on cosmic dust and clouds in atmosphere with laboratory experiments
in ultrahigh vacuum at low temperature. We have utilized surface
vibrational spectroscopy, photoelectron spectroscopy and local probe
methods in order to investigate structures, reactions and electronic
properties of atoms/molecules and thin films on surfaces. Synchrotron
radiation (KEK-PF, SPring-8 etc.) is also used to study the electronic
states of surface and interface, including operando X-ray photoelectron
spectroscopy. Recently, we have engaged in the study of THz-pulse
driven surface processes.
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The apparatus for THz-pulse induced surface reactions (collaborated with
Matsunaga Lab.)




