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Superconductivity

e Disordered superconductors

o High sheet resistance — high kinetic inductance L,

o Suppressed T,

o Deviation from BCS theory

O =01 — 109 e Complex conductivity for Dynes superconductors [1] with Dynes parameter
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1. M. Zemlicka et. Al, Finite quasiparticle lifetime in disordered superconductors, 2015, Phys. Rev. B 92(22) 224506



Kinetic inductance

e Kinetic inductance L, (o) dependent on o(T, Tc (4,), [/Ag, w)

Li(w, T,T,,T) =

e Proportional to Rg
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Experiment
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e Flip-chip transmission line spectroscopy
e Vector Network Analyzer — 1-12 GHz frequency range
e Temperatures down to ~ 360mK

e Samples — thin MoC films on sapphire substrate, varied disorder



Transmission spectrum R, = 970Q
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Resonances in transmission spectra, up to T,



Lumped LC resonance circuit model
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e Geometry-given resonance frequency: w7(1> L

e Temperature dependence - kinetic inductance dominated



Results

Resulting fit parameters Tspec, ['spec/A,

Correspond with Scanning tunneling spectroscopy

Correspond with DC R-T measurements

Numerical simulations

Qualitative agreement

Current density — eigenmodes of MoC film

10log (1 — Ploss)

Sample Rs T.PC Tspee | IPSTSIA, | Pspec/A,
[Q] [K] [K]
212 7.04 7.02 0.03 0
C 565 4.85 5.11 0.2 0.2
D 974 2.44 2.52 0.44 0.5
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