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O 34.1 Mon 18:15 PI1C
Dirac-like Electrons in a Two-Dimensional Indium Layer

on SiC(0001) — eMAXIMILIAN BAUERNFEIND!, JoNAs ERHARDT!,

PuiLipp  Eck?, VicTor RocarLev!, JOre ScHAFER!, DOMENICO

D1 SanTE?, GIOrRGIO SANGIOVANNI?, and RALPH CLAESSEN! —
I Physikalisches Institut and Wiirzburg-Dresden Cluster of Excellence
ct.qmat, Universitat Wiirzburg, Wiirzburg, Germany — 2Institut fiir
Theoretische Physik und Astrophysik and Wiirzburg-Dresden Cluster

of Excellence ct.qmat, Universitat Wiirzburg, Wiirzburg, Germany

Mono- and sub-monolayer of In deposited on semiconducting or insu-
lating substrates show a wide range of different surface reconstructions
with unique electronic configurations. So far, none of them has been
demonstrating Dirac-like electrons. Here we report first experimental
results of an In (1x 1) phase on SiC(0001) which clearly exhibits a linear
band dispersion with Dirac points at the K/K’ points in the hexagonal
Brillouin zone in angle-resolved photoelectron spectroscopy (ARPES).
Density functional theory (DFT) gives a remarkably good agreement
and predicts a topologically non-trivial gap of approximately 50 meV
at the K points rendering it applicable for room temperature devices.
A sensitive parameter in DFT is the bonding distance between the
In layer and the substrate which determines the non-trivial topology
of this system. Additionally, the stabilization of the In layer on SiC
leads to the surface Rashba effect and causes a large splitting of the
valence band at the K points with strong out-of-plane spin polarization
as predicted by theory.

O 34.2 Mon 18:15 P1C
Domain walls as possible realization of edge state cou-
pling in a quantum spin Hall insulator — eRAUL STUHLER!,
ANDRE KowaLewski!, FerLix Reis!, Jonannes Weis!, Jorera
ScHAEFER', GanG Li?2, WERNER R. Hanke!, DiMmiTrr JungBLUT!,
BENEDIKT ScHARF!, FERNANDO DoMINGUEZ T1iERO!, EWELINA M.
Hankiewicz!, and RaLpH CrLaEsseN! — !Universitit Wiirzburg,

Germany — 2ShanghaiTech University, China

The recently discovered monolayer system bismuthene/SiC(0001) is a
promising candidate for the realization of a room temperature quantum
spin Hall (QSH) effect. Previous experiments have established a large
fundamental band gap (0.8 €V) and the existence of one-dimensional
metallic edge states [1]. As expected for a QSH insulator, the elec-
tronic edge channels do not show any signs of backscattering from
kinky edge sections that would manifest in interference phenomena.
Notwithstanding, topological protection against defect scattering may
become lifted when two helical edge channels are brought into direct
proximity, resulting in quantum interference. By scanning tunneling
microscopy we study phase-slip domain boundaries (DB) with lim-
ited longitudinal extent. By spectroscopic means we scrutinize quasi-
particle interference along these one-dimensional topographic defects
that points towards a linear electronic dispersion strongly reminiscent
of a Fabry-Pérot resonator. We discuss our findings as possible quan-
tum interference between coupled helical edge states formed in the
vicinity of a DB.
[1] F. Reis et al., Science 357, 287 (2017)

O 34.3 Mon 18:15 P1C
Topographic and electronic surface characterization of
BisTes-derivatives with periodic Mn sub-lattices via
STM/STS — CHRISTIAN SALAZAR!, @VLADISLAV NAGORKIN',
ALEXANDER ZEUGNER®, ANNA 1SAEVAL'2:3 BERND BUCHNERD2, and
CHRISTIAN HEss' — !Leibniz Institute for Solid State and Materials
Research, Dresden, Germany — 2Faculty of Physics, Technische Uni-
versitat Dresden, Germany — 3Faculty of Chemistry and Food Chem-
istry, Technische Universitdt Dresden, Germany

Materials combining topological surface states and intrinsic magnetism
have gained great attention due to the possibility to be a platform to
host tunable topological matter. Here we characterized topographi-
cally and spectroscopically two possible candidates through scanning
tunneling microscopy. The studied compounds are BisTe3-derivatives
with periodic Mn sub-lattices, i.e. MnBisTeq and MnBigyTe7. The two
sample-types are composed on the one hand by only septuple layers
(MnBizTeyq), and on the other hand by alternation of BizTez-quintuple
and septuple layers (MnBisTer). Single crystals of the van der Waals
layered materials have been cleaved in cryogenic vacuum at 5 K and
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subsequently measured. Different characteristic surfaces were identi-
fied and spectroscopic data for the different materials and surfaces will
be discussed.

O 34.4 Mon 18:15 PI1C
Macroscopic investigation of conducting NazIrOgz surfaces
prepared in UHV — eMATE STark!, THomas Dziusal, Ina
PieTscH?, PHILIPP GEGENWARTZ, and MARTIN WENDEROTH! — 11V,
Physikalisches Institut, Georg-August-Universitdt Gottingen, Ger-
many — 2Lehrstuhl fiir Experimentalphysik VI, Zentrum fiir elektron-
ische Korrelationen und Magnetismus, Universitdt Augsburg, Germany

NagIrOs is a prototypical material in the honeycomb iridate family,
which has also been proposed theoretically to exhibit topological pro-
tected surface states [1]. Experimental evidences for such surface states
are lacking, possibly because of the high reactivity of NagIrO3 in air,
leading to rapid degradation of its surface. To overcome this problem
we evaporated gold contacts and cleaved the crystal in UHV. We stud-
ied the electrical conductivity of the uncleaved and cleaved surface as
well as of the surface after degradation in air as function of temperature
between 100 K and 300 K, and compared the results with the conduc-
tivity of the bulk. The freshly cleaved crystal showed in contrast to
the previously reported semiconductor-like behaviour a saturation of
the sheet resistance at about 2,9 k{2 at low temperatures [2]. After the
degradation of the surface in air, the conductivity of the surface de-
creased at low temperatures, and we measured a general change in the
temperature dependence compared with the freshly cleaved surface.
Conclusively we report a conducting surface on the freshly cleaved
NapIrO3 surface. References: [1] Phys. Rev. 108, 106401 (2012),
[2] Phys. Rev. B82, 064412 (2010)

O 34.5 Mon 18:15 PI1C
Combined AFM/STM investigation of the topological insu-
lators BizSe3 and TIBiSes — e ApriaN WEINDL, FELIZITAS LUIisa
KoL, ALEXANDER LiIEBIG, and Franz J. GiessiBL — Institute of
Experimental and Applied Physics, University of Regensburg, Univer-
sitatsstrafte 31, D-93053 Regensburg, Germany

Topological insulators (TIs) are a class of materials whose bulk sys-
tem is insulating, whereas the surface houses topologically-protected
metallic states. This enables investigation of the surface via scanning
tunneling microscopy (STM). The observed structure of the conducting
surface states depends on the atomic structure of the surface and can be
influenced by introduction of magnetic perturbations as demonstrated
on the materials BigSes and BigTes [1,2]. After cleaving in vacuum,
the surface of the TI T1BiSes is terminated by half a monolayer of TI1
atoms [3], which leads to the absence of a trivial surface state that
was predicted for a completely filled T1 layer on the surface [4]. Simul-
taneous STM and atomic force microscopy (AFM) measurements on
T1BiSes yielded very distinct results. While in the STM images, the
conducting surface states had a worm-like structure, atomic resolution
of the surface atoms was possible in AFM [3]. Here, we evaporate
single iron atoms onto the surfaces of BizSes and TIBiSes to study
the connection between surface structure, magnetic perturbations and
electronic properties of TIs by a combination of AFM and STM mea-
surements. [1] J. Honolka et al., PRB 108, 256811 (2012) [2] T. Eelbo
et al.,, PRB 89, 104424 (2014) [3] F. Pielmeier et al., New J. Phys. 17,
023067 (2015) [4] B. Singh et al., PRB 93, 085113 (2016)

0O 34.6 Mon 18:15 P1C

Photoemission Study on the Three Dimensional Topologi-
cal Insulator HgTe(001) — eJuLia Issing!, RapHAEL CRESPO
VipaLl, Lukas Lunczer?, LENA FURsT?, SiMON MoseR®, HART-

MUT BuEMANNZ, LAURENS W. MoLENKAMPZ, HENDRIK BENTMANNL,

and FriepricH REINERT! — !Experimental Physics VII, University
of Wiirzburg — 2Experimental Physics I1I, University of Wiirzburg —

3Experimental Physics IV, University of Wiirzburg

Mercury Telluride (HgTe) is a paradigmatic topological material that
plays a key role in the exploration of topological physics in solids.
For example, it is known to behave as a topological insulator under
tensile strain and as a Weyl semimetal under compressive strain. In
this contribution, we present the chemical and structural characteriza-
tion of the (001)-surface of HgTe films grown by molecular beam epi-
taxy. The films are grown along the (001)-direction on a CdTe(001)-
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substrate, which induces a tensile strain. By means of LEED, we
studied the surface geometric structure indicating a (2x1) reconstruc-
tion. Furthermore, the chemical composition of HgTe films is examined
with XPS. The topologically non-trivial electronic structure was in-
vestigated by studying the angle resolved valence-band photoemission
spectra of HgTe(001) using excitation with Hel, as well as synchrotron
radiation.

O 34.7 Mon 18:15 P1C
Photoelectron spectroscopy on thin Fe(Se,Te) supercon-
ductor films on Bi-based topological insulators — ePuiLirp
KAGERER, THiaGo R. F. PEixoTro, SIMON MULLER, ALl ALJANABI,
CeLso ForNARI, HENDRIK BENTMANN, and FRIEDRICH REINERT —
Experimental Physics VII, Julius Maximilian University of Wiirzburg

It has been shown that the electronic properties of thin layers of Fe-
based superconductors can be manipulated by the choice of the sub-
strate material. This includes an enhancement of T, e.g. as reported
on SrTiO3, as well as possible novel topological phases [1,2]. Owing to
its simple cubic structure and good growth properties, thin layers of
Fe(Se,Te) on a Bi-based three-dimensional topological insulator (TT)
pose a promising platform for the research on superconductor-TT inter-
face systems. Here we report on the epitaxial growth and characteri-
zation of thin layers of Fe(Se,Te) on the nearly lattice matched quater-
nary (Bi,Sb)2(Se,Te)s TI single-crystal. LEED and XPS experiments,
as well as STM and STS measurements, confirm the formation of a few
monolayers of Fe(Se,Te) on top of the TI substrate. Using ARPES,

we show the arising of the FeSeTe valence bands near the Fermi level,
along with the heavily n-doped band structure of the underlying TI. In
addition, photon-energy-dependent and resonant measurements using
synchrotron radiation allow a distinction between substrate and over-
layer bands, and show indications for strong electron correlation and
a Hubbard-gap in the material.

[1] Liu D.F., Nat comm 3, 931(2012)

[2|Beenakker, C.W.J., Annu. Rev. Condens. Matter. Phys., 4 (2013)

O 34.8 Mon 18:15 P1C
Scanning tunneling Microscopy on the Magnetic Topo-
logical Insulator MnBi2Tes — ePHILIPP KUPPERSl, GUNTHER
SpriNGHOLZ?, OLIVER RADER3, MARcus LieBmaNN!, and MARKUS
MORGENSTERN! — 111, Inst. Phys. B and JARA-FIT, RWTH Aachen
University — 2Institute of Semiconductor and Solid State Physics, Jo-
hannes Kepler University Linz — 3Abteilung Materialien fiir griine
Spintronik, Helmholtz Zentrum Berlin

Recent angle resolved photoemission spectroscopy studies show both
gapped and ungapped Dirac cones in the magnetic topological insula-
tor MnBi2Tes both above and below the Neil temperature.

We present scanning tunneling microscopy data on samples grown by
molecular beam epitaxy. The samples have been transfered into a
homebuild ultra high vacuum STM operating at 4.3K with a vacuum
shuttle operating at a pressure of 1 % 10~1%mbar. We observe varia-
tions in topography beyond the atomic corrugation and present quasi
particle interference patterns at the energies of the Dirac cone.



