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Development of novel inductance induced by Joule heating
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The resistor, capacitor, and inductor are essential passive elements in modern electronic
circuits. The resistor and capacitor, related to microscopic electronic states, have been explored
in the fields of both fundamental and applied physics as a conductivity and permittivity,
respectively. However, the inductor, which is composed of a coil, has progressed little since
more than one hundred years ago and requires relatively large volume. Therefore, a breakthrough
allowing the replacement of coil-type inductors has been desired, just as the discovery of the
giant magnetoresistance allows the replacement of coil-type magnetic sensors in hard disk drives.
We proposed a novel method of producing inductance in non—ohmic conductor and demonstrated a
giant inductance of 38 H in CaRu0, at 1 Hz at room temperature. The quality (Q) factor, defined
as the ratio of the imaginary and real parts of impedance, exceeds 20 at 1 Hz and approaches
infinity in the static limit. However, the large inductance disappears in high—frequency region
owing to slow response. Here we study a colossal inductance induced by nonlinear conduction in
the molecular crystal, ﬁ(mestMBEDT*TTF) oPFs. The detected inductance and the Q factor at 23 Hz
exceed 200 H and 3000, respectively, whose values are significantly large, comparing to the
conventional coil—type inductors. Moreover, the frequency band is extended to 100 Hz. Owing to
practical applications, further development of the inductor in higher frequency is required.
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