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The NEQ-UHV equipment has been developed to fabricate 
several original devices based on high quality superconducting 
and metal films. For example we optimize superconducting 
quantum interference devices (SQUID) based on Nb films in 
terms of sensitivity, ease of fabrication [1] and operation, or 
operating temperature and magnetic field range through a 
thorough understanding of their electro-thermal behaviour 
[2,3]. For the optimization of Nb nanobridge SQUID (Fig. 1), we 
demonstrated controlled nanoconstrictions using a sequential 
repetition of customized electro-annealing steps [4,5]. 
Superconducting vortex dynamics and its dissipation have also 
been studied in a Nb/insulator/metal multilayer structures [6]. 
Finally Nb microwave coplanar resonators patterned onto silicon 
nitride wafers are used as quantum-limited position detectors 
for the study of a nanomechanical (NEMS) beam at ultra-low 
temperature (Fig. 2).

We have also implemented the epitaxial growth of rhenium 
on a sapphire substrate in order to realize quantum circuits 
and quantum resonators with higher coherence time. Through 
X-ray di�raction, the Re films show an epitaxial relationship with 
the substrate and a narrow rocking curve. From these films we 
realized and studied nanowires down to 50 nm to characterize 
their superconducting properties and evaluate quantum e�ects.

Fig1: Nb constriction before and after sequential electro-annealing [4]. 
Fraunhofer-like field dependence of the critical current indicates the 
formation of a weak link.

Fig2: Nanobeam NEMS inserted in a coplanar Nb microwave resonator.
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