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A nanogap NEMS structure was fabricated and the atomic diffusion prevention
mechanism of the two-element nanogap NEMS was evaluated. While a conventional nanogap element loses
its function as a non-volatile memory element due to leakage current, the nanogap NEMS structure
suppresses the leakage current because of the atom diffusion prevention mechanism in high
temperature environments. The non-volatile memory element functionality was maintained even at
temperatures above 627 K. We also fabricated a nanogap NEMS with a fullerene encapsulating metal. We

studied the nanogap NEMS device using carbon-based nanomaterials containing metallic elements. A
planar device was fabricated using a method that forms a thin line of fullerene molecules, and its
characteristics were evaluated. To understand this mechanism, we studied the fundamental
technologies for transmission electron microscopy experiments such as the nanogap device fabrication

method and the crystal control technology.
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