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On equivalent electrical circuit of superconductors at alternating currents

K. A. Osipov, A. N. Varyukhin, M. A. Ovdienko and A. V. Geliev

Central Institute of Aviation Motors named after P. [. Baranov
2 Aviamotornaya st., Moscow, 111116, Russia
E-mail: kaosipov(@ciam.ru

Received 2.10.2023; revised 22.03.2024; accepted 17.04.2024

The paper presents for the first time an equivalent electrical circuit of superconductors accord-
ing to a two-fluid model for describing transient processes at direct current and non-stationary
processes with a harmonic change in the electromotive force (EMF) of a power source.

The scheme introduces inertial inductances for normal and superconducting electrons (L,, Ly)
and effective resistance R, due to the excitation of normal electrons under the action of an in-
duced electric field. Significant drawbacks in the equivalent electrical circuit of superconduc-
tors proposed by other authors are also indicated. The equivalent electrical circuit introduced
in the paper makes it possible to describe all transient processes at direct current, as well as to
obtain the dependences of normal and superconducting currents, electric field on time and
heat dissipation power in a superconductor when normal electrons are excited depending on
frequency and temperature.
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