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TT 72.1 Thu 14:45 HI10
Topological Dirac Semimetal in strained HgTe — eToMAS
Raucnu!, STEVEN AcHiLLes!, JURGEN HENK!, and INGRID MERTIG!2
— Lnstitut fiir Physik, Martin-Luther-Universitit Halle-Wittenberg,
D-06099 Halle (Saale), Germany — 2Max-Planck-Institut fiir
Mikrostrukturphysik, D-06120 Halle (Saale), Germany

HgTe, one of the most intensively investigated materials in the con-
text of topological insulators, is a semimetal with zero energy band
gap when considered as a three-dimensional material. Applying uni-
axial strain in [001] direction changes the situation dramatically [1].
Under compressive strain HgTe becomes a strong topological insula-
tor featuring typical Dirac cone shaped surface states at the I point
of the surface Brillouin zone. On the other hand, applying a tensile
strain makes HgTe a topological Dirac semimetal with a pair of doubly-
degenerate Dirac cones located along the k, axis of the bulk Brillouin
zone.

By combined ab initio and tight-binding electronic structure calcula-
tions we investigate the bulk and surface electronic properties of three-
dimensional HgTe in the topological Dirac semimetal phase. This in-
cludes calculating the bulk band structure, topological invariants, and
the electronic structure of the (100) surface, at which the associated
non-trivial surface states emerge.

[1] T. Rauch et al., Phys. Rev. Lett. 114, 236805 (2015)

TT 72.2 Thu 15:00 HI10
Tight-Binding Approach towards an Effective Model for
InAs/GaSb Quantum Wells — eMarrHias SiTTE!, KARIN
EvERscHOR-SITTE!, and ArrLan MacDonaLp? — !Johannes
Gutenberg-Universitdt Mainz, Institut fiir Physik, Staudingerweg 7,
55128 Mainz — 2The University of Texas at Austin, Department of
Physics, 2515 Speedway, Austin, TX 78712-1192

Topological insulators have attracted a great deal of attention as a
new quantum state of matter in the last decade. The first realizations
of 2D TIs were HgTe/CdTe quantum well heterostructures, but in re-
cent years another class of semiconductor heterostructures — namely
InAs/GaSb quantum wells — was shown to yield 2D TIs as well. Com-
pared to the HgTe/CdTe-based systems they have many advantages,
most prominently a continuously tunable band structure via external
electric fields and stronger proximity coupling to superconductors. We
perform empirical tight-binding calculations on these systems to study
how topological properties are changed by varying external control
parameters such as electric fields or well thicknesses.

TT 72.3 Thu 15:15 H10
Negative Magnetoresistance of TIBi;Sb;_;Tes — eOLIVER
BreuNig, ZHIWEI WANG, FAN YaNg, ALEXEY TaskIN, and YOICHI
AnDpo — II. Physikalisches Institut, Universitdt zu Koln

In the family of the ternary II-V-VIs compounds several materials
have been identified as topological insulators. In the n-type TIBiTes a
topological surface state has been found, yet it is hardly accessible for
transport studies due to the overlap with the bulk bands. Theoretical
studies suggest that upon substituting Bi by Sb a narrow bulk band
gap opens while preserving a single Dirac cone at the I' point, leading
to a possible realization of a bulk-insulating system with an exposed
Dirac point.

Single crystals of T1Bi;Sbi_,Tez were grown by a modified Bridg-
man technique using high-purity starting materials. They were charac-
terized by ICP/EDX as well as transport measurements. For interme-
diate values z we find insulating transport properties and a surprisingly
strong negative magnetoresistance. We present our crystal growth re-
sults of TIBizSbi_;Te2 and discuss the origin of the observed large
negative magnetoresistance.

TT 72.4 Thu 15:30 HI10

Landau level spectroscopy of the 3D topological insu-

lator SbzTes — eSTEFAN WILFERT!, OLIVER STORz!, PaoLo
Sessi', THomas Barnon!, KonstanTIN Kokn?, OLEG EVGEN’EVICH
TeERESHCHENKO?2, and MaTTHIAS Bope! — !Physikalisches Institut,

Experimentelle Physik II, Universitdt Wiirzburg, Am Hubland, D-
97074 Wiirzburg, Germany — 2Novosibirsk State University, 630090
Novosibirsk, Russia

Location: H10

SbaTes is a prototypical three-dimensional topological insulator (TI)
with intrinsic p-doping, which leads to a Dirac point lying well above
the Fermi level [1]. We performed energy-dependent quasi-particle in-
terference mapping and scanning tunnel spectroscopy in high magnetic
fields up to 12T on this compound, where both methods allow to ob-
tain the energy dispersion. In contrast to the much more studied TIs
BigTes [2] and BizSes [3], SbeTes shows Landau levels with both nega-
tive and positive Landau level indices. This enables to analyze in more
detail the energetic broadening of the Landau levels, which may lead
to a better understanding of the physical limits of quantum coherence
in this type of materials.

[1] C.Seibel et al., Phys. Rev. Lett. 114, 066802 (2015).

[2] Y.Okada et al., Phys. Rev. Lett. 109, 166407 (2012).

[3] T. Hanaguri et al., Phys. Rev. B 82, 081305 (2015).
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TT 72.5 Thu 16:15 H10
Aharonov-Bohm effect in the 3D topological insulator HgTe
— eJoHANNES ZIEGLER!, DmiTrry Kozrov!:2:3 DmiTry Kvon?2:3,
NikorLay MikHAILOVZ, SERGEY DvoRETsKY?, and DIETER WEIss!
— 1nstitut fiir Experimentelle und Angewandte Physik, Universitét
Regensburg, Germany — 2A.V. Rzhanov Institue of Semiconductor
Physics, Novosibirsk, Russia — 3Novosibirsk State University, Russia

We present our progress in the investigation of the Aharonov-Bohm
effect in ring and nanowire structures, fabricated from high-mobility
strained 80 nm HgTe films with a wet etching technique. The nanos-
tructures are equipped with topgates to allow tuning of the Fermi level
E¢ and are measured in a dilution cryostat.

The focus lies on Topological Insulator nanowires, where it is ex-
pected that the magnetic flux ® through the wire leads to both &g
and P /2 periodic oscillations [1]. ®¢ (= h/e) periodic oscillations are
expected to occur in the ballistic regime for a large range in Ey. For
ballistic devices, both minima and maxima of the conductance are ex-
pected at & = ®o/2 with varying Ey. In the case of diffusive transport,
®( periodic oscillations are expected for Ef close to the Dirac point,
while tuning E; away from the Dirac Point leads to ®¢/2 (= h/2e)
periodic oscillations.

[1] J.H. Bardarson et al., Phys. Rev. L 105, 156803 (2010)

TT 72.6 Thu 16:30 HI10
Emergence of quantum spin Hall and half-topological states
at Graphene/TMDC heterostructures — eDEeNis KocHAN,
MARTIN GMITRA, PETRA HOGL, and JArRosLAv FaBIAN — Institute
for Theoretical Physics, University of Regensburg, Germany

We discuss orbital and spin-orbital proximity effects emerging in
graphene deposited on a monolayer transition-metal dichalcogenides
(TMDCs: MoS2, MoSe2, WS2, WSe2) and analyze the impact on spin
transport in such graphene/TMDC heterostructures. First-principles
investigations show that graphene on MoS2, MoSe2, and WS2 has
a topologically trivial band structure, while graphene on WSe2 ex-
hibits inverted bands. The essential low energy physics can be well
described by a symmetry inspired realistic tight-binding Hamiltonian.
We predict topologically protected helical edge states for graphene
zigzag nanoribbons on WSe2, demonstrating the emergence of the
quantum spin Hall effect. Our model also features “half- topologi-
cal states”, which are protected against time-reversal disorder on one
edge only. Unlike in pristine graphene, the proximity spin-orbit cou-
pling in graphene on TMDCs is significant (orders of meV), making
the predicted effect testable experimentally.

This research was supported by DFG SFB 689, GRK 1570 and by
the EU Seventh Framework Programme under Grant Agreement No.
604391 Graphene Flagship.

TT 72.7 Thu 16:45 H10
Chiral Magnetic Effect in an Interacting Weyl Semimetal —
eMaTTHIAS PUHR, SEMEN VALGUSHEV, and PAVEL BurvibovicH —
Universitdt Regensburg, D-93053 Regensburg, Deutschland
We present results of a mean-field study of the chiral magnetic effect
in a simple model of a parity-breaking Weyl semimetal. Our model is
given by the lattice Wilson-Dirac Hamiltonian with on-site repulsive
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interaction and a constant chiral chemical potential term. We find a
non-trivial behaviour of the chiral magnetic conductivity (CMC) and
observe an increase, a decrease and even a change of sign depending on
the interaction strength. The absolute value of the CMC never exceeds
the value for the non-interacting gapless Hamiltonian. Our model ex-
hibits a phase transition to a phase with spontaneously broken parity
(Aoki phase, axionic insulator phase) and we observe a strong suppres-
sion of the CMC in the parity broken phase.

TT 72.8 Thu 17:00 H10
Negative magneto-resistivity in finite-size samples of Weyl
semimetals — PaveL BuivipovicH, MATTHIAS PUHR, and e SEMEN

VALGUsSHEV — University of Regensburg, Regensburg, Germany

We numerically study Chiral Magnetic Effect and magneto-resistivity
in a slab of parity-breaking Weyl semimetal modeled by Wilson-Dirac
hamiltonian with open boundary conditions and subjected to the ex-
ternal magnetic field parallel to the boundaries. We find that the
density of CME current is locally non-zero and strongly localized near
the boundaries, where it approaches conventional value j = usB/ 22,
We calculate the magneto-resistivity in a physical setup when paral-
lel magnetic and electric fields are applied to the sample and discuss
our results in the context of recent experiments on negative magneto-
resistivity in Weyl semimetals.



