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In this research project, the electronic structure of molecular devices for carbon
nanotube was investigated by molecular computer simulation. The effect of end of nanotube
was evaluated. Hydrogen bonds were added in case of open end while the half sphere surface
similar to that in C60 molecule was used at the end of capped nanotube. The carbon bond
lengths in these open and capped carbon nanotubes were modified depending on the chiral
vector index (n,m). In order to understand the application of carbon nanotube in high efficiency
lithium ion battery, the interactions between a lithium ion or lithium atom and carbon nanotube
was examined by placing the lithium ion or atom at various positions both inside and outside
carbon nanotube. It was found that along the radius direction there are some particular
positions which exhibit relatively low energy. This position can probably be the place for
trapping the lithium ion with carbon nanotube. By varying the position along the nanotube axis,
it indicates the possibility of transfer the lithium ion or atom in and out carbon nantube.

This research project was also studied the electronic structure of highly molecular order
thin film which prepared by LB technique. The highly molecular order can be achieved by the
hydrophobic and hydrophilic behaviors at each end of the molecule. However in order to
achieve the applicable thin film fabrication process and applicable products, the electrical
conduction in conjugated polymer molecules was investigated for their potential application in
new marketing of plastic electronics. The thin film was prepared by spin coating technique
which can be applied to the mass production in the industrial scale. Polyphenelene-vinylene,
polyfluorene and its copolymer were conjugate polymer molecules used in this study. During
the current pass through these polymer layers, the red and blue light can emit from these
polymer molecules, respectively. The calculated electronic structure of conjugated polymer can
be used to determine the wavelength of emitted light. The molecular modeling can also be
used to indicate the stability of these polymer molecules.
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