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Preparation of switching devices based on single molecules and molecular
aggregates
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We have measured current-voltage (I-V) characteristics, thermopower, and
magneto-resistance of single molecular junctions using mechanically controllable break junction
(MCBJ) and scanning tunneling spectroscope BJ (STMBJ) methods. Molecular junctions based on
carbazole oligomers showed a rectification 1-V behavior. Molecular orbital deformation induced by
electric field between the electrodes resulted in the asymmetric contacts with the electrodes. The
magnetoresistance was observed in carbazole-based junctions with Ni electrodes, in which the
magneto-resistance ratio was varied depending upon the bias voltage applied. The Seebeck
coefficients of molecular junctions were also governed by the contact between molecule and
electrode, indicating the importance of the junction structures for electrical properties.
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