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Superconductors are characterized by the presence of a kinetic inductance Lk in addition to
the ordinary, geometric inductance Lq. While Ly determines the magnetic field energy stored in a
superconductor with a current Eg ~ Lgl%/2, Ly is related to the kinetic energy of superconducting
electrons Ex ~ Lkl%/2. The dependence of the concentration of superconducting electrons on the
temperature T and current | leads to the dependence Lk(I,T), which is used in many applications
such as electromagnetic radiation detectors, parametric amplifiers, magnetic field/current
detectors.

In my talk I present the results of our works devoted to the study of the Lk(I,T) dependence
in two types of composite/hybrid superconductors: superconductor/ferromagnet/normal metal
(SFN) [1] and superconductor/normal metal (SN) [2,3]. For the SFN composite in the Fulde-
Ferrell state, the unique properties are theoretically predicted: a) the presence of a hysteretic
dependence Lk(l), leading to the presence of two states with different Lk values at the same current
value; b) strong nonlinearity of Lk both at the depairing current and at a much lower current; c)
divergence of Lk not only at the critical temperature, but also at the temperature of the transition
to the Fulde-Ferrell state.

For the SN composite consisting of a ‘dirty’ superconductor and a low-resistive normal
metal, a range of parameters was found where the Lk(l) dependence has a strongly nonlinear region
at a current significantly lower than the depairing current [2,3], which was confirmed in the
experiment [2]. Based on the obtained result, a new type of detector (sensor) of single photons
(including the gigahertz range) and magnetic field/current was proposed — a sensor on nonlinear
Kinetic inductance [3].
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