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Electric properties of the tunnel junctions prepared by micro-fabrication
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Fumio Komor:

In the tunnel junctions of nano-meter scale, the junction capacitance is small enough to make
the charging energy larger than thermat energy, and than the Josephson coupling energy when
the electrodes are superconducting. It is expected that the large charging energy causes peculiar
current-voltage characteristics and charge oscillations. To study the electric properties due to
such charging effect in the small junctions quantitatively, we developed a method of micro-
fabrication. We have established a reliable fabrication process of the junction with the area of 60
X860 nm®. Using the aluminum junctions of this size, we measured the current-voltage character-
istics at temperatures down to 30 mK in and out of magnetic fields, and with and without the
irradiation of microwave, We found clear evidence of the charging effects in the current-voltage
characteristics of the junction in normal state, and that of the single electron oscillation. Further
detailed study of the charging effects using these technique is progressing.
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