High Field Vortex Phase Diagram of Fe(Se,Te) Thin Films

E. Bellingeri, S. Kawale, F. Caglieris, V. Braccini, G. Lamura,
L. Pellegrino, A. Sala, M. Putti, C. FerdeghiniCNR - SPIN Genova,
Corso Perrone 24, 1-16152 Genova, Italy
Physics Department, Unversity of Genova, Via Dodecaneso 33, I-16146 Genova, ltaly

A.Jost, U. Zeitler
High Field Magnet Laboratory, Institute for Molecules and Materials,
Radboud University Nijmegen, 6525 ED Nijmegen, Netherlands

C. Tarantini, J. Jaroszynski
Applied Superconductivity Center, National High Magnetic Field Laboratory,
Florida State University, 2031 E. Paul Dirac Drive, Tallahassee, Florida 32310, USA

E-mail: Emilio.bellingeri@spin.cnr.it

Abstract - We report on the (H,T) vortex phase diagram up to 35 T of Fe(Se,Te) thin films deposited on
CaF; substrates as determined by resistivity, Nernst effect and critical current measurements. We found
the presence of a large region where the vortex are firmly pinned allowing the adoption of
chalcogenides for low temperature but extremely high magnetic field applications. The fact that high
critical current density values - larger than 1 MA/cm? in self field and liquid helium — are reached
together with a very weak dependence on the magnetic field and a complete isotropy, joined with the
very high rigidity of the vortex lattice at very high field make the Fe(Se,Te) phase very promising for low
temperature (<4.2 K) and high field (<25 T) applications.

Keywords - Fe SeTe thin films, iron-based superconductors, vortex phase diagram, critical currents

IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), October 2013
Received October 17 / 24, 2013; Accepted October 24, 2013. Reference No. ST353; Category 5.
This manuscript was published by Superconductor Science & Technology (SuST, IOP) 27, No. 4, 044007, (2014).



