Spontaneous trapping of magnetic quanta in two superconducting rings forming an annular Josephson junction.
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Abstract

The aim of the project is to investigate spontaneous symmetry breaking in non-adiabatic phase transitions (Kibble-Zurek processes). A long and narrow annular Josephson tunnel junction sandwiched between two superconducting rings is subjected to repeated thermal quenches through the normal-superconducting transition temperature. The quench rate is varied over 4 orders of magnitude. The spontaneous production of topological defects, fluxons, is studied by detection of zero-field steps. An allometric scaling behavior is found with a critical exponent close to -0.5, which does not agree with the theoretical prediction of -0.25. The main experimental challenges of the project are to create well-defined nearly identical quenches, to automate the data analysis and to suppress external magnetic fields and noise by passive magnetic shielding and compensation. Further experiments on the effect of non-zero magnetic fields on the process are planned.

