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CONTRATOS PREDOCTORALES 2020 SEVERO OCHOA 
 
 

PROJECT TITLE / JOB POSITION TITLE: 
 

Novel high-temperature superconducting coatings for large scale microwave applications 
 

 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 

Coated conductors (CCs), a high-temperature superconducting REBa2Cu3O7-x (RE = Y, Gd, Eu) 
epitaxial film deposited on top of a long flexible textured metallic substrate, and capable of 
transporting large currents without losses, are revolutionizing areas such as electrical 
aviation, magnets and green and fusion energy. Yet their application and impact could 
become widespread if one could expand CCs originally form, a tape, to that of a coating for 
large surfaces. Recently, together with the high-energy physics community and CERN, we 
have identified the potential of such coatings as a game changer due to their low surface 
impedance in the microwave range (<tens of GHz) at very high magnetic fields (≈16T). 

The aim of this research project is to generate the knowledge in physics and material 
science to foster an optimal coated conductor architecture to act as low surface impedance 
coatings and to develop a general coating technology for large areas. This is of paramount 
significance for enabling technologies such as high-energy hadron-hadron circular colliders, 
high-sensitivity axion detection cavities and muon acceleration cavities; or in general, any 
field that will take advantage of the excellent microwave properties of high-temperature 
superconductors over large scales. 

To this end, in this project the candidate will work in close collaboration with CERN. We will 
elucidate the role of vortex pinning and dynamics in the microwave surface impedance of 
CCs coatings. Since vortex pinning is tightly related to CC microstructure, the generated 
knowledge will allow us to determine the best material microstructure for microwave 
applications at high magnetic fields. We will study the mechanical properties and 
robustness of the coatings on different surfaces (copper, steel…) and translate the research 
outcomes into a scalable technology for large-areas low-impedance microwave applications 
under very high magnetic fields. 

 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 

 

   The open position has a duration of 3 years and is in experimental physics /material 
science, in the general area of superconductivity and vortex physics, with the following 
focus directions: 
- Study of vortex pinning and dynamics under high magnetic fields (16T) in the presence of 
microwave range (< 10 GHz) electromagnetic fields. 
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- Elucidate the correlation between microstructure and vortex pinning for electromagnetic 
fields in the microwave range. 
- Study of the mechanical properties at low temperatures of superconducting coatings on 
top of different surfaces. 
-Study of the effect of mechanical strain and bending radius in the critical current of 
superconducting tapes. 
   The position will involve use of cryogenic equipment, digital image correlation technique 
and electric and magnetic characterization techniques. 
   The SUMAN group at ICMAB offers an excellent working environment, including: 
- a creative, world-class interdisciplinary research environment for fundamental and 
applied nanoscience state-of-the-art infrastructure for the fabrication and characterization 
of nanostructured materials. 
- a highly regarded scientific education. 
- a strong international science network. 

 
GROUP LEADER: 
 

Title: Dr. / Prof. / Mr. / Ms. 
Full name: Joffre Gutierrez Royo 
Email: jgutierrez@icmab.es 
Research project / Research Group website 

 
 
RELATED LINKS TO THE POSITION (optional) 
URL: https://departments.icmab.es/suman/ 
Tittle link: Suman research group 


