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The development of sub-10 nm scale localized melting processing by direct atomic
observation
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Ultimate heating techni?ues to control the structures of nanometer-sized
materials and structures were developed. Pulse voltages were applied to nanometer-sized contacts and
isolated nanostructures so that sub-10 nm scale local regions in them were heated to perform
various processing, e.g., melting, phase transformation, and welding. The structural dynamics during
the processing was in situ observed on an atomic scale by lattice imaging of transmission electron
microscopy to investigate relationship between processing conditions and structural variation. Laser
heating of nanometer-sized materials and thin films of carbon and metals was also performed and
phase transformation, grain growth, and motion were observed in situ by the transmission electron
microscopy. Based on the evaluations by these atomistic observation, sub-10 nm scale local melting
processing methods were developed.
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