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Superconducting single-photon detectors (SSPDs) based
on resistive hotspot formation in a superconducting nanostripe
upon optical photon absorption are presently regarded as the best
high-performance, ultrafast photon counters

One of the possible approaches towards the SSPD performance
improvement is modification of a super-conducting material.
In our case, we implement superconductor/ferromagnet (S/F)
nano-bilayers consisting on nm-thick NbN/NiCu and NbTiN/NiCu
films

In our presentation, we discuss structural properties of our S/F
bilayers with the main emphasis on the epitaxy of the individual
films and the quality of the S-F interface (TEM cross-sections
with the atomic-level resolution). Electron transport of patterned
bilayers, such as resistance and critical current density
dependences on temperature, and current-voltage characteristics,
were studied and compared to those of uncovered S layers.
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We present the results of analysis of magneto-optical images
obtaining during developing thermomagnetic avalanches
in superconductors (SC). There are some new peculiarities
in behavior of magnetic flux.

1. As a result of avalanche, during its entrance (or exit) to the
superconductor’s volume, paramagnetic (or diamagnetic) circular
currents in diamagnetic (or paramagnetic) regions of the SC
appear, which determine the local reversal of magnetic induction
profile.

2. It was found that the velocity of the avalanche front has
amaximum in the initial stage and then decreases oscillating
manner with increasing depth of penetration into the SC. The
frequency of the oscillation is about 1 kHz, depending on the
physical characteristics of the SC.

3. The tilt angle of the profile of the magnetic induction at the
front of the avalanche remains constant during the movement
of the avalanche, i.e. the critical current of the front does not
change.

4, The destruction of the critical state of SC disc due to the
thermomagnetic avalanches in the case of magnetic flux trapping
occurs with the formation Meissner hole.
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