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TT 57.1 Thu 17:15 HSZ 304
New routes for epitaxial thin films of Fe-based supercon-
ductors — THoMAS THERSLEFF, eSiLviA HaINDL, Kazumasa Iipa,
Fritz KurTH, JAN ENGELMANN, MARTIN KIDSZUN, SASCHA TROMM-
LER, JENS HANISCH, ALEXANDER KAUFFMANN, ELkE REICH, RUBEN
Houng, Darius PoHL, ANDREAS HARTMANN, BERND RELLINGHAUS,
Lupwic ScuurLTz, and BERNHARD HoLzZAPFEL — Institute for Metal-
lic Materials, IFW Dresden

With the recent discovery of the Fe-based superconductors, a major
question raised is their suitability for applications. Many of the most
interesting devices require the controlled production of thin films with
clean interfaces. During the laboratory production of Fe-based super-
conductor thin films, a detailed analysis by TEM of the substrate/film
interface revealed evidence for secondary phase formation. On the
basis of the observation of the formation of an Fe layer at the sub-
strate/film interface for Co-doped BaFeaAss, we designed a bonding
scheme between Fe and the iron pnictide phase, resulting in a new thin
film architecture we have termed the 'Fe/Ba-122’ bilayer system. The
first results from this system reveal greatly enhanced growth properties
and critical current densities with regard to deposition on pure oxide
substrates and may provide a key to understanding a more general
growth mechanism in this system.

TT 57.2 Thu 17:30 HSZ 304
Dynamic studies on the influence of strain on supercon-
ducting properties using piezoelectric substrates — eSAscHA
TroMMLER, RUBEN HUHNE, Kazumasa Iipa, Sivia HAINDL, JENS
HAnNiscH, PATRICK PAHLKE, THOMAS THERSLEFF, LUDWIG SCHULTZ,
and BERNHARD HovrzapPreL — IFW Dresden, P.O. Box 270116, D-
01171 Dresden, Germany

The interplay between structural parameters and superconducting
properties attracts high interest in particular regarding the iron based
superconductors. In contrast to the cuprate family, superconductivity
of the latter can be induced using either pressure or chemical substi-
tution. Nevertheless little is known about this relationship when bi-
axial strain is applied. The generation of biaxial strain by the prepa-
ration of thin films on substrates with different lattice mismatch is
well established for cuprates. However, high quality films are neces-
sary to correlate structural changes with electronic properties. In this
work an alternative approach is used. Single crystalline piezoelectric
substrates offer the unique opportunity to tune the lattice parame-
ters continuously using the inverse piezoelectric effect. We prepared
thin epitaxial Laj —,Sr,CuO4 and BaFes_ ,CogzAss films on piezoelec-
tric (001) Pb(Mgl/3Nb2/3)0,72Ti0'2803 (PMN-PT) substrates. A re-
versible shift of the superconducting transition has been achieved with
a value of 0.44 K for Laj g5S5r9.15CuOy4 and 0.2 K for BaFe; gCog.2As2
for a biaxial strain of 0.022% and 0.017%, respectively.

TT 57.3 Thu 17:45 HSZ 304
Epitaxial growth of superconducting Ba(Fe;_;Co.)2Ass
thin films on IBAD-MgO buffered metallic substrates —
eJEns Hinisca!, Kazumasa Iipal, SascnA TRoMMLER!, VLADIMIR
Martias?, Tom THERSLEFF!, Fritz KurrH!, IRENE LUCAS DEL
Pozo!, Jan EnceELMANN?!, Stmvia Hainor!, Rusen HouNE!, LUD-
wic Scuurrz!, and BERNHARD HoLrzapreL! — IFW Dresden, P.
0. Box 270116, 01171 Dresden, Germany — 2MPA-STC, Los Alamos
National Laboratory, Los Alamos, NM 87545, USA

Recently we have shown that thin Fe buffer layers are beneficial for the
growth of high-quality Ba(Fe1_;Coz)2As2 (Ba-122) thin films.[1] Even
on MgO with large lattice mismatch, epitaxial growth can be achieved
with Fe buffer. Here, we report on the biaxially textured growth of
superconducting Ba-122 thin films on metallic technical tapes with
an ion beam assisted deposition MgO (IBAD-MgO) and Fe buffer
architecture. The epitaxial relation was confirmed to (001)[100]Ba-
122||(001)[110]Fel|(001)[100]MgO by XRD 6-20 scans and pole figure
measurements. The iron pnictide layer showed a T of 21.5 K, which
is only slightly lower than on single-crystal MgO substrates. The
angular-dependent critical current density, J.(6), showed a broad max-
imum at & = 90° and a lower J. anisotropy than films on single-
crystalline substrates. A self-field J. of 8x10° A/cm? has been
achieved at 4 K.

[1] T. Thersleff et al., APL 97, 022506 (2010);

Location: HSZ 304

K. Iida et al., APL 97, 172507 (2010)

TT 57.4 Thu 18:00 HSZ 304
Transport properties of thin Ba(Fe,Co)2Asz film micro-
bridges — eDacMaR RaLLb2, KonstanTin IL'INY, Kazumasa Tipa3,
Stvia Hamnor?, Fritz Kurte®, THoMAs THERSLEFFS, Lubwic
Scuurrz?, BeErNHARD HovrzapreL?, ULt LEMMERZ, and MICHAEL
SieceL! — nstitut fiir Mikro- und Nanoelektronische Systeme (IMS),
Karlsruher Institut fiir Technologie, Hertzstrasse 16, 76187 Karlsruhe
— 2Lichttechnisches Institut (LTT), Karlsruher Institut fiir Technolo-
gie, Engesserstrasse 13, 76131 Karlsruhe — 3Institute for Metallic Ma-

terials (IMW), IFW Dresden, p. o. box 270116, 01171 Dresden

The critical current density of Ba(Fe,Co)2Asy thin film microbridges
was evaluated from current-voltage characteristics measured using the
standard four-probe technique. The Ba(Fe,Co)2Asy films were de-
posited by pulsed-laser deposition on heated (La,Sr)(Al, Ta)O3 sub-
strates and patterned by means of photolithography and ion milling.
The critical current density at T = 4.2 K reaches about 3 MA /cm?2.
The experimentally obtained temperature dependence of the critical
current density is described by (1 —T/T¢)% in the unexpectedly wide
temperature range 0.4 < T/T. < 1. The results can be explained in
the frame of Ginzburg-Landau theory for the de-pairing critical cur-
rent. The expulsion of magnetic vortices is considered as a mechanism
which is responsible for overcoming Likharev’s limit for observation of
the de-pairing critical current.

TT 57.5 Thu 18:15 HSZ 304
Thin film hybrid Josephson junctions with Co doped Ba-

122. — eSTEFAN ScHMIDT!, SEBASTIAN DORING!, FRANK ScHMIDLY,

VoLker TywmpeL!, VEIT Grosse!, Sivia HainprL?, Kazumasa

Iipa?, Fritz Kurtn?, INGoLF MoncH?, BERNHARD HoLzAPFELZ,
and PauL SeiDEL! — !Friedrich-Schiller-Universitét Jena, Institut fiir
Festkorperphysik, Helmholtzweg 5, 07743 Jena, Germany — 2IFW
Dresden, Institut fiir metallische Werkstoffe, Helmholtzstrasse 20,
01069 Dresden, Germany — 3IFW Dresden, Institut fiir Integrative

Nanowissenschaften, Helmholtzstrasse 20, 01069 Dresden, Germany

Josephson junctions are a strong tool to investigate fundamental su-
perconducting properties, such as gap behaviour, dependencies from
external fields and the order parameter symmetry. Finding secure val-
ues enables the possibility of theoretical descriptions to understand
the physical processes within the new iron-based superconductors.
Based on Co-doped BaFezAsy (Ba-122) layers produced via pulsed
laser deposition (PLD) on (La,Sr)(Al,Ta)O3 substrates, we manufac-
tured superconductor-normal conductor-superconductor (S-N-S) junc-
tions structures by using photolithography, ion beam etching as well
as insulating SiO2 layers. We present working Ba-122 / Au / Pbln thin
film Josephson junctions with different contact areas and barrier thick-
nesses, their temperature dependence and response to microwave irra-
diation. The calculated IRy product is in the range of a couple of
microvolts.

TT 57.6 Thu 18:30 HSZ 304
Tunnelling spectroscopy of BaFezAss / Au/Pbln thin film

junctions — eSEBAsTIAN DORING!, STEFAN ScuMIDT!, FRANK

ScumibL!, VoLker TywmpeL!, VEIT Grosse!, Sivia HAaINDLZ,

Kazumasa Ipa?, Fritz KurrH?, BerNHARD HovLzaPFELZ, and
Paur SEpEL! — lInstitut fiir Festkorperphysik, Friedrich-Schiller-
Universitit Jena, Helmholtzweg 5, 07743 Jena — 2IFW Dresden, In-

stitut fiir metallische Werkstoffe, Helmholtzstrasse 20, 01069 Dresden

Tunnelling spectroscopy is an important tool to investigate the prop-
erties of iron-based superconductors. In contrast to commonly used
point contact Andreev reflection (PCAR) technique, we fabricated hy-
brid superconductor / normal metal / superconductor (SNS) thin film
structures, with tunable barrier thickness and area.

For the base electrode we use Ba(Fep.9Coq.1)2As2 thin films, pro-
duced via pulsed laser deposition (PLD). A gold layer was sputtered
to form the barrier, while the counter electrode material is the conven-
tional superconductor Pbln with a T, of 7.2 K.

For temperatures below 7.2 K the spectrum shows a subharmonic
gap structure (SGS), described by an extended model of Octavio, Tin-
kham, Blonder and Klapwijk (OTBK), while at higher temperatures
the SGS vanishes and an SN-like behaviour can be observed.



