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1. Main Research Results

Phase-segregated Nanostructured Polymer Template Film

Several structural transcription and hybridization processes by using normally oriented hexagonal cylinder
nanostructured thin films of amphiphilic liquid crystalline block copolymer have been demonstrated: (1) Total
wet 16-nm-periodic nanopatterning on Si wafer substrate through block copolymer mask with ion transport
channels, (2) single-atomically-deep nanohole array on atomically flat gold substrate, (3) silver nanoparticle
array on flexible PET film, (4) mesoporous silica nanopillar array through block copolymer templating sol-gel
reaction, (5) catalytic formation hydrogen peroxide by gold nanoparticles dispersed on silica nanopillar array,
(6) conducting polymer nanowaire array through electropolymerization using block copolymer template
electrode and so on. Additionally, laboratory-GISAXS analysis on the microphase-separated nanostructure
with layered structures of the liquid crystal domains was demonstrated.
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An original paper on the collaborative work was published (S. Asaoka, N. Takeda, T. lyoda, A. R.
Cook, J. R. Miller, “Electron and Hole Transport To Trap Groups at the Ends of Conjugated
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