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Topical Talk TT 27.1 Tue 9:30 H18
Hydrostatic-Pressure Tuning of Magnetic, Nonmagnetic and
Superconducting States in Annealed Ca(Fe;_;Cog)2Asy —
eELENA GaTi!, SEBASTIAN KOHLER!, DANIEL GUTERDING!, BERND
WoLr!, StepuAN KNONER!, SuENG RaAN?, SErRGEY L. BuDp’k0Z2,
Paur C. CanrFiELD?, and MicHAEL Lang! — !Physikalisches Insti-
tut, J.W. Goethe-Universitat, SPP 1458, D-60438 Frankfurt (Main),
Germany — 2Ames Laboratory, Department of Physics and Astron-
omy, lowa State University, Ames, Iowa 50011, USA

Iron-based superconductors manifest rich phase diagrams where anti-
ferromagnetic (afm), tetragonal (t), orthorhombic (o) and supercon-
ducting (sc) phases are observed in close proximity. We report on
measurements of the magnetic susceptibility and electrical resistance
under 4He-gas pressure on single crystals of Ca(Fej_;Coy;)2As2. We
demonstrate that for accurately heat-treated crystals with modest Co-
concentration the salient ground states associated with iron-arsenide
superconductors, i.e., o/afm, sc, and nonmagnetic collapsed-t states
can be accessed all in one sample with reasonably small and truly
hydrostatic pressure. Systematic investigations of the various phase
transitions and ground states through pressure tuning revealed no co-
existence of bulk superconductivity with the o/afm phase which we
relate to the strongly first-order character of the o/afm transition in
the present compound. Our results [1], together with literature results,
indicate that preserving fluctuations associated with the o/afm transi-
tion to low enough temperatures is essential for superconductivity to
form.

[1] E. Gati et al., arXiv:1210.5398 (2012)

TT 27.2 Tue 10:00 HI8
Electronic structure, magnetic and superconducting prop-
erties of co-doped iron-arsenide superconductors — eHELGE
RosNER!', WALTER ScHNELLE', FrRANzIskA WEIKERT?3, MICHAEL
Nickras!, JocHEN WosNITzA3, and ANDREAS LEITHE-JASPER! —
IMPI CPfS Dresden — 2Los Alamos National Laboratory, New Mex-

ico, US — 3HLD Dresden Rossendorf

We present a joint experimental and theoretical study of co-doped
iron-arsenide superconductors of the 122 family A;_,KzFes T} Aso
(A=Ba,Sr,Eu; T=Co,Ru,Rh). In these systems, the co-doping enables
the separation of different parameters - like electron count, disorder
or the specific geometry of the FeAs layer - with respect to the posi-
tion of the respective compounds in the general 122 phase diagram.
For a series of compounds, we investigate the relevance of the differ-
ent parameters for the magnetic, thermodynamic and superconducting
properties. Our experimental investigations are supported by density
functional electronic structure calculations applying different approxi-
mations for doping and disorder.

TT 27.3 Tue 10:15 HI18
Crystal growth and physical properties of Na-doped
BaFeyAs, superconducting single crystals — oS. AswarTHAM!,
M. ABpeL-Hariez!, D. Bomsor!, A. U. B. Worrer!, M. KumaRr!,
C. Hess!, D. V. EvrusHiNsky!, V. B. ZaBoLoTnyY!, A. A.
Korpyuk!, T. K. Kiv»2, S. V. Borisenko!, S. WurMmEHL!, and
B. BucaNER! — !Leibniz Institute for Solid State and Materials Re-
search, D 01069 Dresden, Germany — 2Diamond Light Source Ltd.,
Didcot OX11 0DE, United Kingdom

Single crystals of Baj_;NagzFeaAsy with x = 0, 0.25, 0.35, 0.4 were
grown using a self-flux high temperature solution growth technique.
The superconducting and normal state properties were studied by tem-
perature dependent magnetic susceptibility, electrical resistivity and
specific heat revealing that the magnetic and structural transition is
rapidly suppressed upon Na-substitution at the Ba-site in BaFezAsg,
giving rise to superconductivity. A superconducting transition as high
as 34 K is reached for a Na-content of x=0.4. The positive Hall coeffi-
cient confirms that the substitution of Ba by Na results in hole-doping
similarly to the substitution of Ba by K. Angle resolved photoemission
spectroscopy was performed on all Baj_,NagFeaAss crystals. The
Fermi surface of hole-doped Baj_,NagzFeaAsy is to high extent the
same as the Fermi surface found for the K-doped sister compounds,
suggesting a similar impact of the substitution of Ba by either K or
Na on the electronic band dispersion at the Fermi level.

Location: H18

TT 27.4 Tue 10:30 HI18
Raman active phonons in twin-free BaFesAso — eANDREAS
Baum!, BERNHARD MuscHLER!, FLORIAN KRETzZSCHMAR!, JIUN-
Haw CrUZ3, JaMEs G. ANarLyTis?3, IaNn R. FisuEr?3, and Rubi
Hackr! — 'Walther-Meissner-Institut, 85748 Garching, Germany —
2SIMES, SLAC National Accelerator Laboratory, Menlo Park, CA
94025, USA — 3GLAM and Department of Applied Physics, Stan-
ford University, Stanford, CA 94305, USA

The magneto-structural phase transition of BaFegAss is studied by
Raman spectroscopy. The main focus is placed on the anomalies
of the lattice dynamics upon entering the spin density wave (SDW)
phase. Since the related lattice distortion is very small the crystals are
twinned, and in the existing experiments the properties of the phonons
could only partially be clarified. To overcome the problem of twinning
uniaxial stress was applied before cool down. In the twin-free crystals
the symmetry properties of the phonons could be pinned down. The
Eg4 vibration of the Fe and As atoms at 135cm™! splits into a Bag
and a B3y, mode at 138 and 128 cm™1!, respectively, below the SDW
transition. The unexpected leakage of the As A1y phonon observed in
the tetragonal Bz, symmetry can be traced back to a resonance effect
occuring only when the incoming and outgoing photon polarizations
are oriented parallel to the new orthorhombic b axis along which the
Fe spins order ferromagnetically.

TT 27.5 Tue 10:45 HI18
Thermopower as sensitive probe of electronic nematicity in
iron pnictides — Snuar Jianc!2, H.S. Jeevan!, Jinkur Dong?,
and ePHuILIPP GEGENWART! — !I. Physikalisches Institut, Georg-
August-Universitat Gottingen, Germany — 21.Physikalisches Institut,
Universitat Stuttgart, Germany

We study the in-plane anisotropy of the thermoelectric power and elec-
trical resistivity on detwinned single crystals of isovalent substituted
EuFeg(As1_4Pz)2. Compared to the resistivity anisotropy the ther-
mopower anisotropy is more pronounced and clearly visible already
at temperatures much above the structural and magnetic phase tran-
sitions. Most remarkably, the thermopower anisotropy changes sign
below the structural transition. This is associated with the interplay
of two contributions due to anisotropic scattering and orbital polariza-
tion, which dominate at high- and low-temperatures, respectively.

[1] S. Jiang, H. S. Jeevan, J. Dong, P. Gegenwart, arXiv:1210.2634

15 min. break

TT 27.6 Tue 11:15 HI18
Softening of the elastic shear mode Cgg in iron-based super-
conductors — eANNA BorMERY2, PrILIPP BURGER!'2, FREDERIC
Harpy!, PreTER Scuwriss!, RAINER FROMKNEcHT!, THOMAS
WoLr!, CurisToPH MEINGAST!, MARIUS REINECKER®?, and WIL-
FRIED SCHRANZ3 — !Karlsruher Institut fiir Technologie, Institut fiir
Festkorperphysik, D-76021 Karlsruhe — 2Karlsruher Institut fiir Tech-
nologie, Fakultt fiir Physik, D-76128 Karlsruhe — 3Universitit Wien,
Fakultét fiir Physik, A-1090 Wien

The structural phase transition of underdoped iron-based supercon-
ductors is accompanied by a large softening of the elastic shear mode
Ce6, which has attracted considerable attention. This softening has
been discussed both in terms of orbital and spin-nematic fluctuations
which would be responsible for the structural phase transition and,
possibly, superconductivity. However, sample requirements have so far
restricted experimental investigations of Cgg (via measurements of the
ultrasound velocity) to the Ba(Fe,Co)aAsy system.

Here, we report on a new technique, based on a three-point bending
setup, to probe the Young’s modulus of a sample with a capacitance
dilatometer. For certain orientations, the Young’s modulus is related
to the elastic constant Cgg whose effective temperature dependence
can be obtained. Platelet-like samples, as frequently encountered for
iron-based systems, are easily studied with our setup. Data on several
systems will be presented and discussed.

1

TT 27.7 Tue 11:30 HI18
Paramagnetic limiting of the upper critical field of KFeyAsg
studied by low temperature thermal expansion and mag-

netostriction — eDiEco A. Zoccol!, Kar GRUBE!, SEBASTIAN
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Zaum!, FeLix EiLers!, RovLaND ScHAFER!, THoMAS WoOLF!,

PuiLipp BUrRGeR!, FrREDERIC HARDY!, ANNA BOHMER!, CHRISTOPH
MeiNgasT!, and HILBERT voN LOHNEYSEND'2 — llnstitut fiir Fes-
tkorperphysik, Karlsruhe Institute of Technology, D-76021 Karlsruhe,
Germany — 2Physikalisches Institut, Karlsruhe Institute of Technol-
ogy, D-76031 Karlsruhe, Germany.

We present low-temperature thermal expansion and magnetostriction
measurements of single crystals of KFezAsa (T ~ 3.4K) in magnetic
fields up to 14 T applied parallel and perpendicular to the c-axis of the
samples (BS, ~ 1.5T and B% ~ 4.8 T). In the normal state, quantum
oscillations of the sample length were observed for B || ¢ and B L ¢,
giving estimated mean-free-path values of 177 and 52 nm, respectively,
indicating that the superconducting state can be described as being in
the clean limit (ﬁgb ~ 10nm). While the superconducting state is lim-
ited by orbital pair-breaking effects when magnetic fields are applied
parallel to the c-axis, our measurements confirm strong paramagnetic
effects on Bco(T') along the ab direction, as it was similarly found in
other Fe-based materials such as LiFeAs and FeSeq1_,Te,.

TT 27.8 Tue 11:45 HI18
Pressure dependencies and first-order transition in KFezAso
— ePuiLIPP BUrcErRD2, ANNA BonMER!2, FrEDERIC HARDY!,
Tuomas Worr!, PeETER ScHwEiss!, RAINER FROMKNECHT!, and
CHRr1sTOPH MEINGAST! — lInstitut fiir Festkérperphysik, Karlsruher
Institut fiir Technologie, 76021 Karlsruhe, Germany — 2Fakultit fiir
Physik, Karlsruher Institut fiir Technologie, 76128 Karlsruhe, Ger-

many

Here we present a thermodynamic study on KFezAss single crystals
(T¢=3.4 K) using high-resolution thermal-expansion, specific heat,
magnetostriction and magnetization measurements. From these mea-
surements we extract the uniaxial pressure dependencies of the Som-
merfeld coefficient -y, the critical temperature T, the upper critical
field Hca, the magnetic susceptibility x and the thermodynamical crit-
ical field Hc.. Interestingly, the normalized pressure derivatives of T,
and H. are about a factor of 10 larger than the pressure dependence
of gamma, clearly showing that T, is not closely correlated with ~. In
particular the pressure dependencies of T show a very anisotropic be-
havior for the two different directions. Similar anisotropic behavior is
also observed for Heo and H. indicating that they are strongly coupled
to each other.

In addition, magnetostriction and magnetization data for H paral-
lel a-axis show that the superconducting transition is changing from
second-order to first-order around 2 K. These results support that the
upper critical field H.z is strongly suppressed via Pauli paramagnetism.

TT 27.9 Tue 12:00 H18
Effect of uniaxial stress and doping on structural and elec-
tronic properties of BaFes Asy and CaFes Asy — eMiLaN Towmic,
RoserR VALENTI, and HARALD O. JEscHKE — Institut fiir Theoretis-
che Physik, Goethe-Unversitat Frankfurt, Max-von-Laue-Str. 1, 60438
Frankfurt, Germany

We investigate the effects of the uniaxial tensile and compressive
stresses applied along a, b and a+b directions in BaFesAss and
CaFegaAsz in the framework of ab initio density functional theory cal-
culations. While the systems remain in the orthorhombic phase at
moderate pressures, we observe an inversion of magnetism at a critical
strain happening when the a and b axes approach the tetragonal con-
dition. Furthermore, the doping-temperature-pressure phase diagrams
of the 122 family of superconductors have been discussed intensively
due to electronic nematicity above the structural and superconduct-
ing transition and the complex coupling between electronic and lattice
degrees of freedom. We employ density functional theory to predict
the structure of supercells of Caj_;Sr,FeaAss and CaFea(Asi—;Pgs)2.
We then predict structural transitions of the doped compounds under
pressure and compare to the parent compound. We carefully analyze
the changes in the electronic structure caused by doping and stress.

TT 27.10 Tue 12:15 H18
Coherent phonon oscillations in 122 FeAs compounds —
eoL. RerTic!, R. Corres?, T. RoHWER®, P. GEGENWART?,
H.S. Jevaan?, T. Worr®, B. KawmprLe®, I. Eremi®, L.
Kipp3, K. Rossnacer?, M. Bauer®, J. Fink’, M. WoLF2,
and U. BovensiepEn! — !Universitit Duisburg-Essen, D-47048
Duisburg — 2Fritz-Haber-Institut d. MPG, D-14195 Berlin —
3Christian-Albrechts-Universitit Kiel, D-24118 Kiel — “Georg-
August-Universitit Gottingen, D-37077 GSttingen — °Karlsruhe Insti-

tute of Technology, D-76021 Karlsruhe — ®Ruhr-Universitdt Bochum,

D-44801 Bochum — 7Leibniz-Institute for Solid State and Materials
Research Dresden, D-01171 Dresden

We present time- and angle-resolved photoemission spectroscopy re-
sults on various 122 FeAs compounds employing fs UV and XUV
pulses. We observe coherent oscillations of the spectral weight near
FEr and identify three coherent modes - the most prominent Raman
active Alg mode and two weaker modes. The analysis of the tran-
sient electron distribution allow us to separate the oscillating chemical
potential from the relaxation dynamics of the excited electronic distri-
bution.

Similar experiments using a high-harmonics light source enable the
analysis of the electron dynamics at the I'-point and at the X-point,
which shows an in-phase oscillation of the chemical potential at the
two Fermi surface sheets. This indicates a substantial modification of
the electronic density of states by the coherent oscillations, which is
corroborated by theoretical investigations of the influence of the A4
mode on the electronic structure in 122 FeAs compounds.

TT 27.11 Tue 12:30 H18
Strain induced bulk superconductivity in BaFez Aso thin films
— oJAN ENGELMANN'2, PAuL CHEKHONIN?, WERNER SKROTZKIZ,
RuBen HunNe!, Fritz Kurra!2, Siwvia Hainor!, Kazumasa
Iibal, Lupwic Scuurrzb2, HorzapreL BerRNHARDM3, and Gri-
NENKO VADIM! — 1IFW Dresden, P. O. Box 270116, 01171 Dres-
den, Germany — 2Dresden University of Technology, Department of
Physics, 01062 Dresden, Germany — 3TU Bergakademie Freiberg,

09596 Freiberg, Germany

We report superconductivity in non-doped BaFezAss (Bal22) thin
films grown on Fe buffered Spinel single crystalline substrates. Super-
conductivity was achieved in our thin films by varying the thickness of
the Bal22. Increasing the thickness to a critical value of approximately
10 nm results in an increase of the superconducting critical tempera-
ture to T.=28 K whereas films with a thickness of >100 nm do not
show any superconductivity. We connect this appearance of supercon-
ductivity with the inclusion of strain in our samples. Very thin samples
are fixed to the Fe buffer layer and substrate lattice constant (increased
a-axis lattice constant and shortened c-axis lattice constant) whereas
with increasing thickness the Bal22 layer relaxes to its bulk values. We
will present via X-ray analysis the relaxation of the c-axis lattice con-
stant coming along with structural changes showed via transmission
electron microscopy (TEM) and atomic force microscopy (AFM). The
bulk nature of superconductivity was determined by measurements of
the critical current density and via magnetic measurements using a
SQUID.

TT 27.12 Tue 12:45 HI18

Intrinsic ab-Plane Pinning in Epitaxial Pnictide Thin Films
— oJeENs HaeniscH!, Kazumasa Iipal, Frirz KurTH!, MICHAEL
ScuuLze!, SABINE WURMEHL', SuiNvya UEepa2, Micuio Narro?,
CuiarRa TaranTING®, JAN Jaroszynski®, Lupwic Scuurrz!, and
BeRNHARD HorzaprieL! — IFW Dresden, Helmholtzstr. 20, 01069
Dresden, Germany — 2Tokyo University A & T, Koganei, Tokyo 184-
8588, Japan — SNHMFL, 1800 E. Paul Dirac Drive, Tallahassee, FL

32310, USA

In type II superconductors with short coherence lengths £ and large
uniaxial crystallographic anisotropy, the order parameter may be mod-
ulated along the c-axis or even be restricted to superconducting planes.
In such a case, flux lines may be pinned intrinsically by this modula-
tion. This is well known for the high-T. cuprates. The pnictides as
well full-fill the conditions for intrinsic pinning. However, up to now
it has not been reported. FeSeg 5Teq.5 thin films have been grown by
PLD in a temperature series between 350 °C and 550 °C. For the film
deposited at 450 °C we found clear signature of intrinsic pinning for
B>7Tand T < 4 K. Jo(B) is constant in this region and the V(I)
exponent n shows a strong dip in its angular dependence for field ori-
entations near ab. For the lowest T', n is rising again. This behavior
is explained by trapping and lock-in of flux lines and the presence of
double-kink excitations. An MBE-grown SmFeAs(O,F) thin film with
very clean microstructure and a 7T, of 55.7 K has been investigated in
high static magnetic fields. This compound shows the same intrinsic-
pinning behaviour for B > 35 T: constant J. and a change of n(B, 0).

TT 27.13 Tue 13:00 H18
Investigations of pnictide superconductors - three Josephson
junction aproaches — eSTEFAN ScHMIDT!, SEBASTIAN DORING!,
MartiNn FeLrz!, Noor Art Hasan!, Sanpra GoTTwaLs!, FRANK

ScumipL!, Sivia HainoL?, Kazumasa Iipa, Fritz Kurra®, BERN-
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HARD HorLzaPreL?, and PauL SeDEL! — lInstitut fiir Festkorper-

physik, Friedrich-Schiller-Universitdat Jena, Helmholtzweg 5, 07743
Jena, Germany — 2IFW Dresden, Institute for Solid State Research,
Helmholtzstrasse 20, 01069 Dresden, Germany — 3IFW Dresden, In-
stitute for Metallic Materials, Helmholtzstrasse 20, 01069 Dresden,
Germany

The investigation of fundamental electrical properties in iron pnictide
superconductors has to be pursued in order to realize devices and ap-
plications in the future. Particularly, Josephson junctions are a very
important tool to examine device-oriented interface effects in hybrid
and all-pnictide contacts. We present results on different junction ge-

ometries based on thin film technology using Co-doped Ba-122 as base
electrode. Planar SNS’ junctions that favor transport along the c-axis
are compared to edge-type (hybrid) and grain boundary junctions (all-
pnictide) where charge carriers are transported within the ab-plane of
the superconductor.

This work was partially supported by the EU within IRON-SEA
(project no. FP7-283141), DFG within SPP 1458 (projects SE 664/15-
1 and HA 5934/1-1), the DAAD, and the Landesgraduiertenforderung
Thiiringen.

S. Schmidt et al., IEEE-TAS (accepted, 2012), arXiv.org: 1211.3879



