Defects network and transport properties in electron-doped
Sr, La ,CuO, thin films grown by laser ablation
M. Danilal, V. Lecal4, J. Tomaschko?, D. Wang?*, W. M. Arnoldbik®, R. Kleiner3, and D. Koelle’

INational Institute for Research and Development in Microtechnologies, Bucharest, Romania
*Extreme Light Infrastructure — Nuclear Physics (ELI-NP), IFIN-HH, Bucharest-Magurele, Romania
SPhysikalisches Institut and Center for Collective Quantum Phenomena in LISA*, Universitiit Tiibingen, Germany

‘*Karlsruher Institut fiir Technologie, Institut fiir Nanotechnologie, Karlsruhe, Germany
Detect99, www.detect99.nl, Eindhoven, The Netherlands

| MOtlva'“On o improve the morphology and to fully relax the BTO film, they were
The electron-doped infinite-layer (IL) compounds Sr, ,Ln,CuO, (Ln = La,
Pr, Nd, Sm, Gd) have the highest T. among electron-doped cuprate
superconductors and the simplest crystal structure of any cuprate
superconductor [1], but dificulties Iin fabricating single-phase thin films
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annealed in-situ at 900 — 950 °C and 107 mbar, for 30 min [7].

grown on KTO substrates
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Superconducting single-crystalline Sr, ,La,CuO, (x=0.125-0.15) thin *E < 3000 Sr: 85 % 18174
films, with a tetragonal, infinite-layer type structure, were grown by ° S La: 15 %
means of pulsed laser deposition (PLD) on BaTiO;-buffered SrTiO4(100) é S %’ 2000 }
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| heating laser diode array revealed a linear dependence of Sl IR ' Crystal structure:
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As for BTO, narrow rocking curves (FWHM ~ 0.15°) and interference fringes ® HRTEM:
Damped RHEED oscillations of the specular spot during deposition of BTO indicate high crystallographic quality of the films. Interface  roughness  (due to
and SLCO indicate a Stranski-Krastanov growth mode. T R A it ] —— substrate morphology) results in
IO, N X a St oM, 3 2000' structural defects.
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Singly-crystallinity is proven by the XRD
scans.
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Deposition parameters:
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BaTiO; tetragonal 3.996 4.029 /*J LJ\@ N ,_,‘»//JMK\«—-\ « The major challenge in growing superconducting SLCO films is to achieve
2 49 56 223 225 227 229 231 simultaneously full oxidation of the copper oxide planes and absence of
20/ (7) o () interstitial oxygen in the Sr, lLa, interlayers. Therefore, different post-
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P * For SLCO films on BTO/STO, one main problem to be solved is the inferior
2 epitaxial strain.
% * Further investigations are necessary to improve T, (T, .., = 43 K [2]), e.g.
- different deposition temperature, pressure, target-substrate distance, laser
BTO buffer layers are deposited on STO substrates in order to enhance . | | . energy.
the electron-doping effect of the copper oxide planes of Sr, La,CuO, by 10 05 00 05 10 266 268 270 272 27.4  Use different doping levels (x = 0.10, 0.15).
tensile strain [4,5]. OO o () - Use different materials as buffer layer (e.g. KTO on STO) to maintain

enhanced epitaxial strain.
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» For a full transition, c/a has to be smaller than 0.862.
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