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Reaction-diffusion Systems Using a Nanodot Structure

OYA Takahide UENO Tomokuni  ASAI Tetsuya and AMEMIYA Yoshihito

Department of Electrical Engineering, Hokkaido University
Kita 13, Nishi 8, Kita-ku, Sapporo, 060-8628 Japan
E-mail: ooya@sapiens-ei.eng.hokudai.ac.jp

Abstract We propose a reaction-diffusion (R-D) device that uses hanodot oscillators. The nanodot oscillator consists of
a nanodot, a tunneling junction, and a current source. It shows non-linear oscillation at low temperatures because of the
Coulomb blockade effect. Combining these oscillators with coupling capacitors constructs the nanodot R-D device. The
device produces spatiotemporal electric-potential patterns. This behavior is similar to that of the chemical reaction-diffusion
system. We show the behavior of the nanodot R-D device by computer simulation. We also propose a metho d of making an
actual nanodot R-D device.
Keyword single-electron, quantum dot, nanodot, coupled oscillator, non-linear oscillation, reaction-diffusion system
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