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Abstract

Nanomechanical systems offer a parameter space that is unprecedented.
Because their resonance frequency can easily be tuned from kHz to GHz range,
and because they have intrinsically low dissipation and small masses, NEMS are
ideal systems to study quantum mechanics. One can also envision to couple this
system to a variety of interesting solid state systems like superconducting Q-bits
that exhibit themselves quantum mechanical coherence.

Towards this goal, superconducting diamond is a very promising material due to
its exceptional mechanical as well as electrical properties. In particular,
superconductivity in boron doped diamond is observed to survive up to a critical
field He, > 4 T, whereas in conventional (type-l) superconductors like Al, the
critical field is usually less than tenth of 1 T.

These materials provide hence a unique possibility for the creation of
superconducting devices for operation at high fields. In this talk we will present
the realization of promising quantum devices, such as diamond-based micro-
SQUIDs that could allow measuring the quantum motion of a suspended beam.
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