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TT 45: Superconductivity: Fe-based Superconductors - 1111,111, FeSe

Time: Tuesday 14:00-16:00

TT 45.1 Tue 14:00 HSZ 201
In-plane vs. out-of-plane doping and disorder in CeFeAsO —
OLEKSII VAKALIUK!, GIACOMO PRANDO!, SABINE WURMEHL!, CHRIS-
TIAN HESs!2, and BERND BUECHNER!'2 — 1Leibniz Institute for Solid
State and Materials Research Dresden, Helmholtzstr. 20, 01069 Dres-
den Germany — 2Center for Transport and Devices of Emergent Ma-
terials, TU Dresden, 01069 Dresden, Germany

In this contribution we will discuss the effect of the in-plane Fe/Co
and the out-of-plane O/F chemical dilutions on the electronic phase
diagram of CeFeAsO. Both substitutions lead to a quantitatively iden-
tical suppression of the spin density wave (SDW) phase upon doping,
regardless of the actual degree of in-plane disorder. We detected two
distinct regimes at low-doping levels: a long-range (LRO) followed
by a short-range (SRO) ordered magnetic phase, the latter coexisting
with superconductivity within a certain range of doping. In contrast,
such in-plane disorder dramatically affects superconductivity and, in
particular, the optimal-doping value of T, [1]. Moreover, the mag-
netic ordering of the Ce ions is preserved throughout the entire phase
diagram in CeFe;_;Co,AsO, at variance with what is observed in
CeFeAsO1_zF,. Intriguingly, the ordering temperature Tge as a func-
tion of doping exhibits a dome-like shape in correspondence with the
actual superconduting dome.

[1] G. Prando, et.al., Phys. Rev. B 87, 174519 (2013)

TT 45.2 Tue 14:15 HSZ 201
Effects of hydrostatic pressure on the superconducting
properties of LaFeAsO;_ ,F, — eGiacomo Pranpo!, WoLF
SCHOTTENHAMEL!, SAMUELE SANNA2, RUSTEM KHASANOV®, ZURAB
GucucHia?, ANJA WOLTER-GIRAUD!, SABINE WURMEHL!:®, and
BERND BUCHNERD® — 1Leibniz-Institut fiir Festkorper- und Werk-
stoffforschung (IFW) Dresden, Germany — 2Dipartimento di Fisica
and Unita CNISM di Pavia, Universita di Pavia, Italy — 3Paul Scher-
rer Institut, CH-5232 Villigen PSI, Switzerland — 4Physik-Institut der
Universitét Ziirich, Winterthurerstrasse 190, Switzerland — SInstitut
fir Festkorperphysik, Technische Universitat Dresden, Germany

The most typical way of sweeping the electronic phase diagram of 1111
oxy-pnictides is to induce a gradual charge doping via chemical sub-
stitutions such as, e. g., out-of-plane O1_,F4 or in-plane Fe;_,Coy.
However, it is well known that external pressure qualitatively mimics
the charge doping across the whole phase diagram. In this contri-
bution we will review the effect of pressure in LaFeAsO;_,F, under
different conditions of chemical doping = as examined by means of u+
spin spectroscopy. The suppression of the magnetic phase in the un-
doped compound will be addressed [1] as well as the phase segregation
achieved at the crossover between magnetism and superconductivity
[2]. Recent studies will be reported dealing with the superconducting
side of the phase diagram. The evolution of both the critical temper-
ature and the superfluid density will be discussed in detail.

[1] R. De Renzi et al., Supercond. Sci. Technol. 25 084009 (2012)

[2] R. Khasanov et al., Phys. Rev. B 84 100501 (2011)

TT 45.3 Tue 14:30 HSZ 201
Microscopic insight into the poisoning effect of Mn in
LaFe;_,Mn;AsOq goFo.11 — eFRANzISKA HAMMERATH!2, PIETRO
BoNFA3, SAMUELE SANNA!, Giacomo Pranpob?, ROBERTO DE
RENZI3, PIETRO CARRETTAL, YOSHIAKI KoBAYASHI4, and MASATOSHI
Sato* — lDipartimento di Fisica and Unitd CNISM di Pavia, I-
27100 Pavia, Italy — 2Leibniz-Institut fiir Festkorper- und Werkstoff-
forschung Dresden, Germany — 3Dipartimento di Fisica and Unit4
CNISM di Parma, 1-43124 Parma, Italy — *Department of Physics,
Division of Material Sciences, Nagoya University, Furo-cho, Chikusa-
ku, Nagoya 464-8602, Japan
We investigate the extraordinary poisoning effect of Mn on supercon-
ductivity (SC) in LaFei_;MnzAsOg.89Fo.11 [1] by means of muon
spin rotation (uSR) and nuclear quadrupole resonance (NQR) on com-
pounds with z = 0.025% up to z = 0.75%. We find that the iron
plane electronic environment is extremely sensitive to the addition of
Mn, even though charge doping effects can be neglected. Already
0.2 % Mn suppress SC completely, while static magnetism is observed
for z = 0.1% and becomes enhanced upon further Mn substitution.
This re-entrant magnetism is found to be intrinsic to the FeAs plane.
A progressive increase of low energy spin fluctuations, expressed in

Location: HSZ 201

an enhanced NQR spin-lattice relaxation Tfl, is observed upon Mn
substitution. The analysis of Tl_1 for the sample closest to the the
crossover between SC and magnetism points towards an antiferromag-
netic quantum critical point at this crossover.

[1] M. Sato et al., JPSJ 79, 014710 (2010).

TT 45.4 Tue 14:45 HSZ 201
Magnetic Vortices in LiFeAs as seen by Scanning Tunnel-
ing Spectroscopy — RONNY SCHLEGEL!, PRANAB KUMAR NAaG!,
DANNY BAUMANN!, ROBERT BECK!, SABINE WURMEHL!2, BERND
BUcuNER!3, and eCHRISTIAN HEss!3 — lLeibniz-Institute for Solid
State and Materials Research, IFW-Dresden, 01171 Dresden, Germany
— 2Institut fiir Festkorperphysik, TU Dresden, 01069 Dresden —
3Center for Transport and Devices of Emergent Materials, TU Dres-
den, 01069 Dresden, Germany

We performed investigations of the Shubnikov phase of LiFeAs in high
magnetic fields up to 12 Tesla using scanning tunneling microscopy and
spectroscopy. In our measurements the location of individual magnetic
vortices can clearly be identified from the spatial variation of the zero
bias differential conductance. We determine the Ginzburg-Landau co-
herence length from our data, as well as the nearest neighbor lattice
constant, which we compare with results from complementary meth-
ods.

TT 45.5 Tue 15:00 HSZ 201
Incommensurate antiferromagnetic fluctuations in supercon-
ducting LiFeAs — oeNAvVID QURESHI', PAUL STEFFENS2, DANIEL
Lamaco®4, Yvan Sipis?, OLEG SOBOLEV®, RusSELL EwiNgs®, Lu-
MINITA HARNAGEA?, SABINE WURMEHL?, BERND BUCHNER?, and
MARKUS BRADEN! — 1. Physikalisches Institut, Universitdt zu Kéln
— 2Institut Laue Langevin, Grenoble — 3Laboratoire Léon Bril-
louin, C.E.A. Saclay — “Institut fiir Festkorperphysik, Karlsruhe —
5Technische Universitat Miinchen, FRM-II — 9ISIS Facility, Ruther-
ford Appleton Laboratory, Didcot — 7Institut fiir Festkérper- und
Werkstoffforschung, Dresden

We present an inelastic neutron scattering study on single-crystalline
LiFeAs devoted to the characterization of the previously reported in-
commensurate antiferromagnetic fluctuations [1]. Time-of-flight mea-
surements show their presence up to an energy transfer of 60 meV,
while polarized neutrons in combination with longitudinal polarization
analysis on a triple-axis spectrometer prove the pure magnetic origin of
this signal. The normalization of the scattered intensity to an absolute
scale yields that the magnetic fluctuations in LiFeAs are by a factor
8 weaker than in nearly optimally Co-doped BaFezAs2, although a
factor 2 is recovered due to the incommensurability. The longitudi-
nal polarization analysis gives hints for a weak spin-space anisotropy
with slightly stronger out-of-plane component between 6 and 14 meV.
Furthermore, our data suggest a fine structure of the magnetic signal
most likely arising from two nesting vectors.

[1] N. Qureshi et al., Phys. Rev. Lett 108 117001 (2012)

TT 45.6 Tue 15:15 HSZ 201
Phase diagram characterization of NaFe;_;Rh,;As by
electrical transport — eFRANK STECKEL', ROBERT BECK!,
DIRK BOMBOR!, MaRria RosLoval:4, Icor Morozovl#*, SABINE
WURMEHL!3, BERND BUCHNERY2, and CHRISTIAN HESs! 2 — 1 Leibniz
Institute for Solid State and Materials Research, IFW Dresden, 01069
Dresden — 2Center for Transport and Devices, TU Dresden, 01069
Dresden — 3Institut fiir Festkorperphysik, TU Dresden, 01069 Dres-
den — *Moscow State University, 119991 Moscow

The electronic properties of single crystals from the pure and Rh-doped
unconventional high temperature pnictide superconductor NaFeAs are
probed by resistivity and Hall effect measurements. Typical transition
temperatures for the undoped parent compound are found and their
evolution upon 4d-electron doping up to z = 6% in NaFe;_,Rh,As
are investigated. The structural and magnetic transition signatures
are strongly suppressed upon Rh-doping. Already at z = 1.8% no sign
of the aforementioned phase transitions are found. Optimal doping
is found at x = 2% doping level with T ~ 19.6 K. A temperature-
composition phase diagram is constructed from the resistivity, Hall co-
efficient and magnetization data. The comparison to the 3d-electron
doped NaFe;_,Co;As phase diagram yields astonishing similarities
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as found before in Rh- and Co- doped BaFezAsy. Thus, we suggest
a generic behavior upon Rh- and Co-doping in Fe-based supercon-
ductors. Accordingly the structural and antiferromagnetic transition
temperatures as well as the superconducting transition may depend
only on the doping level and the doped charge.

TT 45.7 Tue 15:30 HSZ 201
Magnetoresistance and Hall effect of Fej 1 Se — eSAHANA
ROEsSLER, CEVRIYE K0z, ULRICH SCHWARZ, and STEFFEN WIRTH —
Max Planck Institute for Chemical Physics of Solids, Noethnitzer Str.
40, 01187 Dresden

The simplest member of Fe-based superconductor Fej g1 Se displays a
superconducting transition at 7. ~ 8 K [1] and a structural transi-
tion at Ts ~ 90 K [2]. Here we present magnetoresistance, Hall effect,
and magnetic susceptibility of Fej g1Se single crystals. The onset of
negative magnetoresistance below T indicates a strong change to the
Fermi surface topology at the structural phase transition. The Hall
resistivity pzy is negative below 55 K indicating electron dominated
transport, and non-linear in magnetic field down to 12 K. The mag-
netic susceptibility also displays a minimum close to 30 K suggesting a
strong enhancement of antiferromagnetic fluctuations. This behavior
is in agreement with the temperature dependence of spin-fluctuation
susceptibility in NMR measurements [3]. These results suggest that

the pairing correlations in Fej g1 Se are enhanced by antiferromagnetic
fluctuations.

(1] F. C. Hsu et al. Proc. Natl. Acad. Sci (USA) 105, 14262 (2008)
[2] T. M. McQueen et. al. Phys. Rev. Lett. 103, 057002 (2009)

(3] T. Imai et. al. Phys. Rev. Lett. 102, 177005 (2009)

TT 45.8 Tue 15:45 HSZ 201
Orbital-selective metal-insulator transition and gap forma-
tion above T. in superconducting Rbi_, Fey_,Sey; — oZuE
WANG!, MICHAEL SCHMIDT!, JONAS FISCHER', VLADIMIR TSURKAN',
MARKUS GREGER?, DIETER VOLLHARDT2, ALOIS LoibL!, and JOACHIM
DEISENHOFER! — 1Experimentalphysics 5, Univ. Augsburg, Germany
— 2Theoreticalphysics 3, Univ. Augsburg, Germany

We report on a hierarchy of temperatures Te <Tgap <Tmet in super-
conducting Rb1_; Fez_,Sea observed by THz spectroscopy. Above
Tmet = 90 K the material reveals semiconducting characteristics. Be-
low Tyet a coherent metallic THz response emerges. This metal-to-
insulator-type, orbital selective transition is indicated by an isosbestic
point in the temperature dependence of the optical conductivity and
dielectric constant at THz-frequencies. At Tgqp = 61 K a gap opens in
the THz regime and then the superconducting transition occurs at T¢
= 32 K. This sequence of temperatures seems to reflect a corresponding
hierarchy of the electronic correlations in the different bands.



