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Vortek i'nduced d|$5|pat|on in narrow currerit?blased

thin-film superconducting strips
Chair: Dr.-Xiao Hu (MANA Pr|nC|paI Investlgator)

' Dr. Lev BulaEVSkII (Los Alamos National Laboratory, USA)

We consider a vortex crossing the strip from one edge to the other, perpendicular to the bias current, as the dominant
mechanism of dissipation in thin current carryng superconducting films of thickness d on the order of the coherence
length €, and of a width w much narrower than the Pearl length, A > w> €, The vortex crossings result in detectable
voltage pulses. We derive the rate of vortex crossings and thus the rate of pulses using the general theory of transition
rates between metastable states. In mean-field theory, the saddle point solution corresponds to the vortex position at the
strip, where the kinetic energy of supercurrents is maximum. This position determines the energy barrier for vortex
crossings. The crossing rate derived in such an approach is renormalized by superconducting fluctuations which
accompany the vortex crossing the strip. This effect has not been considered before. We estimate the amplitude of
voltage pulses induced by vortex crossings and their consequences for IV characteristics, when heating due to vortex
crossings is negligible. We find ohmic behavior at low bias currents, power law behavior at intermediate currentts and
exponential IV’s at currents close to the critical. We argue that pulse rate measurements may be done avoiding heating
and thus may provide information on thermal and quantum dynamics of vortices and of superconducting order pg ”"Iii r.
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