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Carbon nanotube transistors, so far reported, had large problems such as a large
time fluctuation of drain current and a large hysteresis characteristic. A cause of these
fluctuations was found to be a photo-resist adhered to the surface of carbon nanotubes,
as well as oxygen and water. New fabrication process for a carbon nanotube transistor
was established in which the residue of the photo-resist as well as the water and oxygen
never adhere to the carbon nanotubes. The new carbon nanotube transistor shows

almost no fluctuation of the current and no hysteresis characteristic.
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We have been developing an overlay construction toolkit called "Overlay Weaver".
Algorithm designers can implement structured overlay algorithms in just hundreds of
lines of code with the toolkit and improve them rapidly by iterative testis on a single
computer. The toolkit enables designers to make fair and large-scale comparisons
between new and existing algorithms. Furthermore, the implemented algorithms can
work on a real network in addition to the emulator. The toolkit enables algorithms

developed through research to be used in applications directly.
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We have developed a new thermal lithography technique that utilizes the thermal
decomposition of platinum oxide. This technique enables lithography of high resolution,
high speed and wide writing area (96 cm?). The smallest reproduced feature was 50
nm in diameter, using an optical system consisting of a 405 nm laser and an objective
lens with numerical aperture (NA) of 0.65. Size of this feature is one eighth of size
achievable by conventional photolithographic techniques. High-speed writing of over 6

m/s was achieved, with 3 million nano-dots fabricated per second. With the technique,

nano-scale devices will be produced at low-cost.
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We have succeeded in the synthesis of unique high quality fluorescent quantum

dots, and nano-biohybrid materials for protein and DNA/RNA measurements are

developed using the quantum dots. The nano-hybrid materials can be applied

for detection of trace amounts of proteins using antibodies (immunoblotting). The

sensitivity of the method was drastically improved.
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Perfluorooctanesulfonate (PFOS) and related chemicals have been widely used as
surface treatment agents, emulsifying agents and so on. Their high stability consequently
results in environmental persistence and bicaccumulation. Techniques to decompose
them to harmless species at stationary sources are desired. The method should involve
cleavage of the C-F bonds to form F~ ions, because a waste-treatment process for
F~ was already established. PFOS and other related chemicals can be efficiently
decomposed to F~ ions using iron and subcritical water. This method was also effective

to PFOS contained in a coating agent used in a real manufacturing process.
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We developed a new method for dispersing carbon nanotubes in polyimide with
nano-meter-scale uniformity. This material is a new promising nonlinear optical
material with transparency, thermal durability, robustness and processibility. A fiber
laser using this material generated a very short light pulse with 165 femto second
width. With a fine microfabrication technology, a waveguide device was fabricated
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Enrichment of metallic single-wall carbon nanotubes (SWCNTs) has been achieved
by selective oxidation of semiconducting SWCNTs simply by heating in hydrogen
peroxide. This reaction is probably caused by a higher chemical reactivity of
semiconducting SWCNTs induced by a charge transfer to hydrogen peroxide. This
reaction could be applied to more precise selection that is crucial to transparent
electrodes and other electronic devices in near future.
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