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[Abstract] The self-assembled hetero-bilayers for control of electron-proton correlated
properties have been studied by means of infrared reflection absorption spectroscopy (IRAS),
atomic force microscopy (AFM), and density functional theory (DFT) calculations. The
electron-proton correlated properties are materialized by catechol-fused tetrathiafulvalene
(Cat-TTF) derivatives. In the recent study, a monolayer of the Cat-TTF derivatives on an
imidazole-terminated alkanethiolate self-assembled monolayer (Im-SAM) was successfully
formed in a manner of self-assembly. By modification of the Cat-TTF derivatives, we report
how well-arranged molecular layer can be formed on Im-SAM. In addition, the potential of
the proton transfer in the hetero-bilayer is discussed based on the theoretical calculations.
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Fig. 3. Chemical Formula and a typical
topographic AFM image for Cat-BMT-TTF,
(@ and (b) respectively, and for
Cat-BPT-TTF, (c) and (d) respectively.
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Fig. 4. Calculated potential energy curves
(PECs) for proton transfer along a hydrogen
bond between catechol and imidazole; the
dependence of PECs on electric field E
[x10a.u.].



