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Realization of spin transistor using organic single crystal semiconductor
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Practicing this_research project has led to a great understanding of

electron charge / spin transport in semiconductors. We have reported for the first time in the world
that it is important to incorporate the effect of soft phonons into the standard theory of electron
transport used in inorganic semiconductors. Furthermore, we conduct experimental research on spin
transport by measuring field-effect characteristics at room temperature, measuring electronic
properties in magnetic fields and at low temperatures, and electron spin resonance experiments,
etc., and it was shown that the organic semiconductor can achieve both high mobility and long spin
relaxation time of 1 millisecond or more. As a result of these achievements, we have obtained
progress in physical property research more than originally planned, such as realization of very

long spin relaxation time of organic semiconductor and metallic state of organic semiconductor at
low temperature.
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