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1. Background of research
For the progress of green innovation, which benefits the construction of the sustainable society overcoming

the energy problems, importance of engineering science to store electric energy as efficient as possible has
been growing rapidly. To improve the efficiency of electrical reactions at the electrodes, we have to understand
the local structure of the electric double layer that consists of distributed ions and solvent molecules rather than
the conventional averaged structure as a function of distance from the electrode surface found in the text book.
But there have been few effective methods to obtain the local information.

2. Research objectives
This research is aimed to develop novel methodologies to obtain spatially and temporally resolved information

of the electric double layer on the structure and the electronic states at the molecular scale. It enhances wide
range of applications which uses electrodes and their electric double layer interfaces to convert electric energy
(electron transfer) and chemical energy (electrochemical reaction). The electric double layer at ionic liquid /
electrode interfaces is of particular interest of this research project.

3. Research characteristics (incl. originality and creativity)
Newly developed electrochemical frequency modulation atomic force microscopy (EC-FM-AFM) which

enables in situ imaging of charges and local structure of the double layer with minimum disturbance and
developing electronic states microscopy with high spatial and temporal resolution will be applied for this project.

4. Anticipated effects and future applications of research
The research on ionic liquid / electrode interfaces with our novel methodologies will elucidate the intrinsic

problems for the electrochemical process using ionic liquids and will accelerate the development of safety Li ion
batteries. This research also provides the basic methodologies to analyze the electric process at the liquid /
electrode interfaces such as dye sensitized solar cells, photocatalysts, etc.
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