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Surfaces and interfaces are fasci-
nating fields for physical, chemical and 
biological phenomena. While these phe-
nomena are well known, the mecha-
nisms underlying them remain poorly 
understood in many cases. Scanning 
probe microscopy (SPM) is a superior 
method for analyzing the mechanism. 
We have established the advanced sys-
tem to clarify these mechanisms at sur-

face and interface in nano/atomic scales (Figure 1).

Recently, our focus has been on analyzing the electrode/
electrolyte interface in electrochemical reactions.1,2) Figure 2 
shows the changes of the surface structure of gold electrode 
during the electrochemical dissolution in aqueous electrolyte. 
This dissolution reaction proceeds through the reactions of 
halogen ions with gold atoms. However, the elemental process 
driving this reaction remain unsolved. Through high resolved 
image and mechanical properties analysis of the surface by 
SPM, we have found the reactions are triggered by the distor-
tion of the surface structure. 

In addition to above analysis, we reported several signifi-
cant achievements in understanding the physical properties 
and reaction mechanisms by SPM. It is reported that when the 
electron transfers within chiral molecules, the conductivities 
exhibit spin-selectivity. By employing molecules capable of 
undergoing chiral transformations through photon and thermal 
excitation, stable switching of the spin selectivity within a 
molecule was demonstrated.3) Also, it was reported that the 
spin-selectivity are not limited to only micro-scale chirality 
but can be applied to macro-scale chirality.4) These reports are 
based on the collaborative works with the research group of 
Prof. Hiroshi Yamamoto at IMS. Further, we reported on 
investigations into the wettability and surface tension of ionic 
liquids with pentyl, ethoxyethyl, and ethylthioethyl groups.5) 
This achievement is a collaborative work with the research 
group of Prof. Hideaki Shirota at Chiba University. These 
studies demonstrated that SPM can unravel the mechanism 
underlying surfaces and interfaces.
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Figure 1.  SPM system used in the analysis of physical properties and 
reaction mechanism at the surface and interface.

Figure 2.  SPM images (1 µm × 1 µm) of the dissolution of gold 
surface obtained in aqueous electrolyte after (a) 0 min, (b) 5 min and 
(c) 9 min from starting dissolution.




