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0 76.1 Thu 10:30 HSZ/0201
Angle-resolved photoemission spectroscopy study on
AgTe/Ag/Au(111) heterostructures. — eMuTnu P. T. MAsIL-
AMANI, SOPHIA MUNNE, BEGMUHAMMET GELDIYEV, MAXIMILIAN
UnzeLMANN, and FRIEDRICH REINERT — Experimental Physics VII
and Wiirzburg-Dresden Cluster of Excellence ctd.qmat, Universitiat
Wiirzburg, Germany

We report a comprehensive angle-resolved photoemission spectroscopy
(ARPES) study on the electronic band structure of AgTe/Ag/Au(111)
heterostructures. We systematically explore the interplay between
Rashba-like spin-split surface states (SS) of AgTe [1] and quantum
well states (QWS) of Ag/Au(111) [2] by epitaxially varying the Te
coverage and the Ag spacer-layer thickness. This allows us to address
the influence of epitaxial composition on the electronic structure. Our
measurements reveal decoupling of the Rashba-like SS and QWS, with
no observable hybridisation, attributed to their distinct orbital sym-
metries. Furthermore, we investigate the emergence of moiré recon-
struction in the AgTe/Ag/Au(111) heterosystem.

[1] Unzelmann, M. et al. PRL. 124, 176401 (2020)

[2] Forster, F. et al. PRB. 84, 075412 (2011)

0 76.2 Thu 10:45 HSZ/0201
One-step investigation of the electronic tapestry of 2H-WSe2
— eRipHA EDDHIB!, SAMUEL BEAULIEUZ, AKI PULKKINEN!, and JAN
Minar! — INew Technologies Research Centre, University of West
Bohemia, 301 00 Pilsen, Czechia — 2Université de Bordeaux-CNRS-
CEA, CELIA, UMR5107, F33405 Talence, France.

Angle-resolved photoemission spectroscopy (ARPES) is a powerful tool
for unraveling the electronic band structure of crystalline solids. How-
ever, the intricate and multifaceted electronic structures of complex
materials often require complementary measurement strategies and
careful experimental design. In our research, we employed the one-
step model of photoemission, as implemented in the SPRKKR code][1],
supported by experimental studies. We combined circular dichroism in
photoelectron angular distributions (CDAD) with the layer-dependent
symmetry properties of 2H-WSe2, which enables a time-reversal op-
eration (TRCDAD)[2]. This approach quantifies the modulation of
photoemission intensity across a wide energy range, providing detailed
insight into the material’s fine electronic structure while suppressing
extrinsic contributions to the photoemission cross section to some ex-
tent. We present the monolayer, bilayer, and trilayer contributions
to the photocurrent alongside the bulk response, while accounting for
final-state effects using both time-reversed low-energy electron diffrac-
tion and a free-electron-gas final-state. [1]|Ebert, H., Koedderitzsch,
D., & Minar, J. (2011). Reports on Progress in Physics, 74(9), 096501.
[2|Beaulieu, S., Schusser, ... & Ernstorfer, R. (2020). Physical Review
Letters, 125(21), 216404.

0 76.3 Thu 11:00 HSZ/0201
Spin-orbital signatures and topological evolution in the
Mo, Wy _, Tes alloy — eSARATH Sasi’, AKI PULKKINEN!, RAPHAEL
SaLazar!, JAkUB ScHusseR!, LAURENT Nicorai!, CHRISTINE
Ritcuer??, and KaroL Hricovini?3 — INew Technologies Re-
search Centre, University of West Bohemia, Pilsen, Czech Republic
— 2LPMS, CY Cergy Paris Université, Neuville-sur-Oise, France —

3Université Paris-Saclay, CEA, CNRS, LIDYL, Gif-sur-Yvette, France

We examine how compositional disorder modifies the electronic struc-
ture of the transition-metal dichalcogenide alloy Mo, Wi _4 Tez[1], with
particular attention to the evolution of band topology and the persis-
tence of Type-II Weyl features. Using high-resolution spin-polarized
ARPES and circular-dichroism ARPES provides complementary in-
sights into the spin and orbital character of the electronic states. These
measurements give insight into its intrinsic spin-orbital properties com-
pared to WTez|2|, and for identifying how alloying is affecting its
properties, like Berry curvature. Together with fully relativistic one-
step photoemission calculations within the SPR-KKR|3] framework,
we yield a detailed picture of how alloying tunes the electronic struc-
ture and topological responses in this family of quantum materials.

[1] Belopolski, I., Sanchez, D., Ishida, Y., et al. Nat. Commun. 7,
13643 (2016).

[2] Heider, T., Bihlmayer, G., Schusser, J., et al. Phys. Rev. Lett.
130, 146401 (2023).

Location: HSZ/0201

[3] Braun, J., Minar, J., Ebert, H. Physics Reports, 740 (2018).

0 76.4 Thu 11:15 HSZ/0201

electronic properties observation of kagome lattice Nb3X8

by angle-resolved photoemission spectroscopy — eXIiAoJING
L', AnTonusa GRuBISIc-caBO!, JoosT ARETZ ARETzZ2, SERGII
GRryTsiuk?, Marco Biancu®, Marre RosNer??, MazHARr

, Zuryineé Dan!, Grovanna FEeracol,

AL®, PuiLiP HorFMANN?

CHRysTALLA KNEKNADS, Munammap Waseem!, and MIKHAIL
KaTsNELSON27 — 1University of Groningen, Groningen, The Nether-
lands — 2Radboud University, Nijmegen, The Netherlands — 2 Aarhus
University, Aarhus, Denmark — “*Bielefeld University, Bielefeld, Ger-
many — 9Delft University of Technology, Delft, the Netherlands
— OUniversity of Amsterdam, Amsterdam, The Netherlands —
7Constructor University, Bremen, Germany

The Nb3X8 family (X=Cl, Br, I) is a novel group of breathing kagome
materials. Despite interest in these materials, their electronic proper-
ties are still unclear and are likely to differ among the family members.
For instance, they could exhibit characteristics of either a strongly cor-
related Mott insulator or a weakly correlated obstructed atomic insula-
tor. Moreover, the kagome lattice can naturally host flat bands, which
give rise to exotic properties such as spin-liquids and high-temperature
superconductivity. Here, I will present our recent experimental inves-
tigation of the band structure in bulk Nb3X8 kagome materials by
means of angle-resolved photoemission spectroscopy (ARPES). With
ARPES we directly image the flat bands in the Nb3X8 systems, and
are able to verify their strong correlation character with the support
of theoretical calculations.

0 76.5 Thu 11:30 HSZ/0201
Studying the polar surfaces of MAX and MAB phases us-
ing yu-ARPES — eGEsa SIEMANN!, GiANMARCO GATTI!, AMALIE
SvANEBORG®, Wu Binc?, ANDERS S. MORTENSEN!, CHARLOTTE

SANDERS?, Naina Kusawana?6, Jenny RIGDEN2, YU ZHANGZ,

MarTHEw D. Watson3, KRisTIAN THYGESEN®, ZDENEK SOFER?,
and PHiLIP HoFrMANN! — 1Department of Physics and Astronomy,
Aarhus University, DK — 2Central Laser Facility, Harwell, UK —
3Diamond Light Source, UK — 4University of Chemistry and Tech-
nology Prague, CZE — ®Department of Physics, Technical University
of Denmark, Lyngby, DK — 6School of Physics and Astronomy, St
Andrews University, UK

Natural heterostructures with interlayer charge transfer in the bulk
can exhibit distinctive surface effects when this transfer is interrupted,
such as Rashba splitting and itinerant ferromagnetism, both absent in
the bulk. These layered systems therefore provide a platform to study
how charge redistribution and symmetry breaking shape the emerg-
ing surface electronic structure. Here, we introduce MAX and MAB
phases as a promising material family to host similar effects due to their
alternating MX and A layers. After cleaving the samples, we used pho-
toemission experiments with a micrometer-scale light spot (u-ARPES),
allowing us to reliably distinguish different surface terminations and
their electronic structures. This work furthermore explores how co-
valency and metallicity govern charge transfer, and thus the surface
electronic properties, in layered compounds.

0 76.6 Thu 11:45 HSZ/0201
Spin-resolved momentum microscopy of BiXs surface alloys
on Cu(111) and Ag(111) using a 2D imaging spin-filter —
oFABIAN GOHLER, STEFANIE SUZANNE BRINKMAN, XIN Liang TAN,
ANDERS CHRISTIAN MATHISEN, CHUL-HEE MIN, and HENDRIK BENT-
MANN — Center for Quantum Spintronics, Department of Physics, Nor-
wegian University of Science and Technology, 7491 Trondheim, Norway

Despite the rapid development of angle-resolved photoelectron spec-
troscopy (ARPES), measurements of the electron spin over wide re-
gions in momentum space remain challenging with single-channel spin
detectors. In this contribution, we present spin-resolved ARPES mea-
surements from a momentum microscope, which gives the photoelec-
tron momentum distribution over the full half-sphere above the sam-
ple surface. When combined with a 2D imaging spin filter [1], this
allows parallel measurement of the in-plane spin polarization for full
constant energy cuts E(kg,ky). We acquired data on BiXs/X(111)
surface alloys - formed by 1/3 monolayer of Bi atoms arranged in a
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(v/3 x v/3)R30° periodicity on Cu(111) or Ag(111) - which are well es-
tablished model systems for spin-orbit effects and (spin-dependent)
photoemission from surfaces [2-4]. Using linearly polarized (hv =
6.0eV) and unpolarized (hv = 21.2€V) light sources, we probe the
spin polarization in these systems for varying experimental conditions.

[1] C. Tusche et al., Ultramicroscopy 159, 520 (2015)

[2] R. Noguchi et al., Phys. Rev. B 95, 041111 (2017)

[3] H. Bentmann et al., Phys. Rev. Lett. 119, 106401 (2017)

[4] A. Winkelmann et al., New J. Phys. 14, 083027 (2012)

0 76.7 Thu 12:00 HSZ/0201
Distinguishing bulk vs surface states from designed cleav-
ing planes in ruthenium dioxide with ARPES — eMaARia
VisscHER!'2, LEA RiIcHTER!, SEBASTIAN BUCHBERGERZ, SHU Mo2,
Bruno Saika?, Mars LEANDERssON®, CrRaIG PoLLEY3, ANDREW
Mackenzie!2, and PuiL Kinag? — 1Max Planck Institute for Chemi-
cal Physics of Solids, Dresden, Germany — 2University of St Andrews,
St Andrews, UK — 3Max IV, Lund, Sweden

Ruthenium dioxide has a rich band structure, giving rise to phenom-
ena like superconductivity under strain and hosting a Dirac nodal line
network. Recent studies also found that the material hosts flat band
surface states and unusual spin-polarisations. These phenomena mo-
tivate the need for more detailed studies into its electronic structure.
ARPES would be an ideal probe for this, and there have been several
pioneering studies to date. However, the material’s strongly three-
dimensional structure makes these experiments challenging because of
difficulties both in preparing the required atomically flat and clean sur-
faces, and in disentangling bulk from surface states in the electronic
structure. Here, we exploit a fabrication method based on Focused Ion
Beam (FIB) structuring to stimulate cleaving along desired crystallo-
graphic planes. With this method, we obtained high quality surfaces
in two distinct orientations, allowing high-resolution ARPES experi-
ments. From this, and supporting density-functional calculations, we
identify a rich hierarchy of bulk and surface states in this system and
uncover a strong influence of structural relaxations and surface stoi-
chiometry on the electronic states that form.



