Topological States on InBi Crystal Surface

Laurent Nicolai*?, Jan Minar'™®, Maria Christine Richter®®, Olivier Heckmann??,
Jean-Michel Mariote®, Weimin Wang®, Thiagarajan Balasubramanian®,
Mats Leandersson®, Janusz Sadowsk®’, Jiirgen Braun®, Hubert Ebert?,
Jonathan Denlinger® , lvana Vobornik'®, Jun Fu;jii*’,

Pavol Sutta®, Martin Gmitra! and Karol Hricovini®*®

University of West-Bohemia, Plzen, Czech Republic
2LPMS, Université de Cergy-Pontoise, France
*DRF, IRAMIS, LIDYL, CEA Saclay, France
4Sorbonne Université, CNRS (UMR 7614), LCP-MR, Paris, France
>MAX IV Laboratory, Lund University, Lund, Sweden
®Department of Physics and Electrical Engineering, Linnaeus University, Kalmar, Sweden
"Institute of Physics, Polish Academy of Sciences, Warsaw, Poland
8Ludwig-Maximilians-Universitit, Miinchen, Germany
*Advanced Light Source, Berkeley, USA
19E|ettra Synchrotrone Trieste, Italy
11Department of Theoretical Physics and Astrophysics, P. J. Safarik University, KoSice,
Slovak Republic

Corresponding author: ®Inicolai@ntc.zcu.cz , ®jminar@ntc.zcu.cz,
9karol.hricovini@u-cergy.fr

Abstract. The ongoing research in topologically protected electronic states is driven not only
by the obvious interest from a fundamental perspective but is also fuelled by the promising
use of these non-trivial states in energy technologies such as the field of spintronics. It is
therefore important to find new materials exhibiting these compelling topological features.
InBi has been known for many decades as a semi-metal in which Spin-Orbit Coupling (SOC)
plays an important role. SOC plays a key role for emergence of novel topological states. Here
we present a thorough analysis of InBi, grown on InAs(111)-A surface, both, experimental by
Angular-Resolved PhotoEmission Spectroscopy (ARPES) measurements and theoretical by
fully-relativistic ab-initio electronic band calculations. We found existence of topologically
non-trivial metallic surface states due to formed Bi bilayer with fundamental role of Bi within
these electronic states. Moreover, InBi appears to be a topological crystalline insulator whose
Dirac cones at the (001) surface are pinned at high-symmetry points. Consequently, as they
are also protected by time-reversal symmetry, they can survive even if the in-plane mirror
symmetry is broken at the surface.
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