
Vortex Dynamics on Superconducting and Non-superconducting Arrays

 V. ROLLANO1, A. GOMEZ2, J. DEL VALLE3, M. CALERO1, M. MENGHINI1, A. MUÑOZ-NOVAL4,
M. R. OSORIO1, D. GRANADOS1, E. M. GONZALEZ1,4 , J. L. VICENT1,4

1 IMDEA-Nanociencia, Cantoblanco, 28049 Madrid, Spain.    
2Centro de Astrobiología (CSIC-INTA), Torrejón de Ardoz, 28850 Madrid, Spain.

3Department of Physics, Center of Advance Nanoscience, University of California, San Diego, 9500
Gilman Drive, La Jolla, California 92093, USA.

4Departamento Física de Materiales, Facultad CC. Físicas, Universidad Complutense, 28040 Madrid,
Spain.

Superconducting vortices are robust topological defects which allow studying a lot of
distinct topics and scenarios. Vortex lattice on the move is a powerful tool to probe
superconducting materials. In this talk we focus on the outcomes that arise when the
vortex  lattice  moves  on  array  of  defects.  Vortex  lattice  dynamics  on  non-
superconducting arrays has led to very interesting physics and a flood of papers, the
field seems to be almost exhausted. Conversely, the reversed situation, when the array
of  defects  is  made of  superconducting  materials,  has called the attention of  a few
experimental researchers [1-3]. We have tackled this topic studying vortex dynamics of
hybrids samples which have been made of arrays of superconducting niobium triangles
embedded in superconducting vanadium films. In these samples, the superconducting
critical temperature of the array is higher than the superconducting critical temperature
of the plain film. We will show and explore the main findings of vortex dynamics on this
peculiar  system.  In  brief:  i)  strong  anomalies  in  the  well-known  commensurability
effects between the vortex lattice and the array unit cell, ii) enhancement of the vortex
liquid phase, iii) unexpected behaviour of the matching effects angular and temperature
dependences. 

References

[1] W. Gillijns et al., App. Phys. Lett. 91, 202510 (2007)
[2] G. R. Berdiyorov et al., Phys. Rev. B 77, 024526 (2008)
[3] E. Navarro et al., Phys. Rev B 92, 144512 (2015)  

E-mail: mariela.menghini@imdea.org


