Feedback driven Josephson effect in ultrasmall tunnel junctions
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The Josephson effect is the consequence of coupling between two superconducting electrodes and consists of a Cooper pair current flowing between two superconductors at zero bias voltage V=0 and coherent emission of microwave photons at a finite bias
voltage V=0. Here we show that a Josephson junction coupled to a circuit element with feedback has a large bias range above the critical current where the junction periodically flows back to the V=0 state from the V=0 branch. We discuss the parameter range
for the new oscillatory behavior with a RCSJ model modified by a feedback. We measure the resulting low frequency AC oscillations in atomic size ultrasmall vacuum tunnel junctions of Pb-Pb, Al-Al and Pb-NbSe, obtained by using superconducting tips in a
Scanning Tunneling Microscope.
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