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Motivation

In type Il superconductors the magnetic field penetrates in forms of vortices. By
tuning the magnetic field, giant vortices that form in mesoscopic type Il s/c
structures split into molecules and the density of states rings split into maxima.
Theoretical predictions for the density of states distribution in mesoscopic

superconductors have not been confirmed yet.

Results
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Vortex Molecules in Mesoscopic Superconductors
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Mesoscopic Structure in single crystalline NbSe, by FIB
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Nanoscale Instrumentation

The development of MEMS-based
basic science research tools will
enable the characterization of
materials down to the mesoscopic
scale. A wide range of MEMS-based
characterization ~ tools can be
developed, including p-calorimeters,
w-magnetometers, and u-mass
spectrometers.  Since MEMS are
mass produced in a batch process,
hundreds of metrology devices can
be fabricated on a single wafer,
allowing for combinatorial based
parallel sample characterization.

MEMS based coarse positioning
for low temperature STM

Future Directions
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We will investigate, both theoretically and experimentally, the new physical
phenomena which occur at small length scales and research a viable design of a
novel type of current switch based on this effect. This research will open new routes
for future design of a new class of superconductor-based switching and memory
elements, quantum transport and spin-transmitters that are central to the problem of
quantum computing and quantum telecommunications.
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