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TT 13.1 Mon 15:00 H 3010
Investigation of the charge density wave in single crystal
CsV3Sbs under hydrostatic pressure — Fapian STIER!, AMIR
HacrIGHIRAD?, ToBiAs RiTscHEL!, CHANDRA SHEKHARZ, CLAUDIA
FELSER?, eJocHEN GEck!, and Marruieu LE Tacon3 — HFMP,
TU Dresden, Germany — 2MPI CPfS, Dresden, Germany — 3IQMT,
KIT, Karlsruhe, Germany

The kagome materials AV3Sbs (A = K, Rb, Cs) show a nontrivial elec-
tronic topology, exhibit unconventional superconductivity (SC) and
charge-density-wave (CDW) order. We investigated the CDW in two
different sample batches of CsV3Sbs using x-ray diffraction as a func-
tion of hydrostatic pressure and temperature at the ID15B Beamline
at the ESRF. Samples from both batches were loaded in the same dia-
mond anvil cell (DAC) to ensure equal experimental conditions. Near
ambient pressure, both sample batches exhibit the previously reported
2x2x2 and 2x2x4 CDW. The order in which these phases occur with
decreasing temperature is reversed in one sample batch with respect
to the other. Increasing the pressure at low temperature yields a new
CDW order, which is the same in both batches. The critical pressures
at which this new CDW phase appears and finally vanishes again, cor-
respond well to the previously reported anomalies in the pressure de-
pendence of the SC transition temperature. At low temperature and
higher pressures the samples show another transient transition from
the hexagonal unit cell to a monoclinic cell. Using our experimen-
tal results in combination with DFT calculations we will discuss the
pressure effects on the electronic structure and the superconductivity.

TT 13.2 Mon 15:15 H 3010
Unconventional superconductivity on the kagome lattice —
eBRrRIAN M@LLER ANDERSEN, SOFIE CAsTRO HoLBEAK, MORTEN
HorLm CHRISTENSEN, and ANDREAS KREISEL — Niels Bohr Institute,
University of Copenhagen, DK-2200 Copenhagen, Denmark

Recent developments have focussed research on unusual electronic or-
ders on the kagome lattice. This is evident mainly from the discovery
of CDW phases and superconductivity in the AV3Sbs (A:K, Rb, Cs)
metals. We discuss the general expected form of superconductivity on
the kagome lattice from charge- and spin-fluctuations. Some discussion
will also be included on the potential role of orbital -selective phonons
on the nature of superconductivity in the specific AV3Sbs compounds.
The second part of the talk addresses disorder on the kagome lattice.
Surprisingly, unconventional superconductivity with sign-changing or-
der parameters are remarkable robust to point-like nonmagnetic dis-
order. We demonstrate this effect by explicit calculations of bound
states and Tc-suppression rates. The origin of the robustness is tied to
the particular sublattice interference present for the electronic states
on the kagome lattice.

TT 13.3 Mon 15:30 H 3010
Non-equilibrium carrier dynamics of the CsV3Sb5 kagome
metal — eKa1r Friscu!, NikLas Hormann!, LEoNaARD WEIGL!,
Jonannes Grapr!, BrRenDEN ORTizZ, ANDREA CAPA SALINAS®,
STeEPHEN WiLson3, and IsaBeLLa Gierz! — !University of Regns-
burg — 20ak Ridge national Lab — 3University of California, Santa

Barbara

The V planes in AV3Sbs (A=K, Rb, Cs) form a kagome lattice, re-
sulting in a peculiar electronic structure with coexisting Dirac cones
and flat bands [1]. The compounds exhibit a possibly chiral CDW
below ~ 90 K and become superconducting below ~ 3 K consistent
with predictions from a kagome Hubbard model at van Hove filling [2].
We use time- and angle-resolved photoemission spectroscopy to study
the non-equilibrium carrier dynamics of CsV3Sbs in its metallic room
temperature phase. We extract the transient electronic temperature
of the carriers and interpret the cooling dynamics in terms of strongly
coupled optical phonons. Our results shed light onto the coupling be-
tween electrons and phonons in kagome metals, relevant for unraveling
the mechanism behind the different exotic ground states.

[1] Phys. Rev. Materials, 3 094407 (2019)

[2] Phys. Rev. B 86, 121105(R) (2012)

TT 13.4 Mon 15:45 H 3010
Order-by-disorder charge density wave condensation at q =

%,%,%) in kagome metal ScVegSng — eALAsSKA SUBEDI —

Location: H 3010

CPHT, CNRS, Ecole Polytechnique, IP Paris, Palaiseau, France

The recent discovery of a charge density wave order at the wave vec-
tor P (%, %, %) in the kagome metal ScVgSng has created a mystery
because subsequent theoretical and experimental studies show a dom-
inant phonon instability instead at another wave vector H (%, %, %)
Here, I discuss the results of first principles total energy calculations
that were used to map out the landscape of the structural distortions
due to the unstable phonon modes at H, L (%,O7 %), and P present
in this material. In agreement with previous results, I find that the
distortions due to the H instability cause the largest gain in energy
relative to the parent structure, followed in order by the L and P
instabilities. However, only two distinct structure occur due to this
instability, which are separated by 6 meV/f.u. The instability at L re-
sults in three distinct structures separated in energy by 5 meV /f.u. In
contrast, six different distorted structures are stabilized due to the in-
stability at P, and they all lie within 2 meV /f.u. of each other. Hence,
despite a lower energy gain, the condensation at P could be favorable
due to a larger entropy gain associated with the fluctuations within a
manifold with larger multiplicity via the order-by-disorder mechanism.

TT 13.5 Mon 16:00 H 3010
51V Nuclear Magnetic Resonance as a Local Probe for the
Charge Ordered Kagome System ScVgSng — eRoBIN GUEHNE,
JoNnaTHAN Noky, CHANDRA SHEKHAR, Maia G. VERGNIORY,
MicHAEL BaENITZ, and CrLaubpiA FELSER — Max Planck Institute
for Chemical Physics of Solids, Dresden, Germany

Intermetallic compounds featuring Kagome lattice planes have lately
attracted immense attention as platforms that provide the opportunity
to study a diversity of topological features, like van Hove singularities,
Dirac cones, and correlated flat bands. Some of these materials show
long-range charge order. This is the case for the Vanadium based
Kagome metal ScVgSng that undergoes a charge density wave (CDW)
transition around 96 K. The origin of this transition is still under
debate, even more so the properties of the CDW phase, such as re-
lated to chirality of the charge order or hidden magnetism [1]. We use
51V nuclear magnetic resonance (NMR) to investigate the CDW phase
transition from a local point of view. Aided by density functional the-
ory (DFT), NMR allows us to separate the chemistry from electronic
properties and to identify the CDW fingerprint encoded in the NMR
shift and relaxation amid the structural phase transition that mani-
fests in the electric quadrupole interaction. In the presentation we will
give an overview of the results and discuss potential implications.

[1] C. Yi, X. Feng, P. Yanda, S. Roychowdhury, C. Felser, C. Shekhar,
arXiv:2305.04683 (2023)

TT 13.6 Mon 16:15 H 3010
Charge carrier dynamics of kagome metals GdMngSng and
TbMneSng probed by transient reflectivity — eMarcos ViNI-
ctus GoncalvEs Farial'2) ALexes Pasakin', STEPHAN WINNERL!,
Hecuanc Led, Q1 Wang?, Maxiv WEeNzeL?, MANFRED HeLmD2,
and Ece Uvkur! — !Helmholtz-Zentrum Dresden-Rossendorf —
2Technische Universitdt Dresden — 2Renmin University of China —
4Universitat Stuttgart

In the present study, we use optical pump-probe spectroscopy in re-
flection geometry to unravel the dynamics of charge carriers in the
magnetic kagome metals GdMngSng and TbMngSng. The measured
pump-probe traces reveal two exponential decay processes and a slow
thermal relaxation, similarly to what has been observed in other
kagome metals. The exponential decays occur on quite different time
scales, and we ascribe them to the dynamics of different types of charge
carriers present in the compounds. Additionally, a damped oscillation
feature appears during the first 15-20 picoseconds. It can be explained
in the context of acoustic strain waves, generated due to a thermal
expansion at the sample’s surface that is induced by the pump pulse.
We also present temperature and pump fluence dependence for both
compounds that helps to understand better the relaxation mechanisms.

15 min. break

TT 13.7 Mon 16:45 H 3010
Visualizing many body phases in a partially filled kagome
flat band — Carvyun CHEN, JIANGCHANG ZHENG, YUMAN HE,
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RuoreEnG Yu, Soumya SANKAR, Kam TueN Law, Hor Cuun Po,
and eBeErTHOLD JAck — HKUST, Department of Physics, Clear Wa-
ter Bay, Kowloon, Hong Kong SAR, China

The kagome lattice with spin-orbit coupling exhibits a topologically
non-trivial flat band in which the effect of Coulomb interactions be-
tween the localized charge carriers is believed to be strong. Hence,
material realizations of the kagome lattice provide a promising plat-
form to search for new quantum phases of matter at the confluence
of topology and strong electronic correlations. We previously showed
that the kagome metal CoSn exhibits a quasi-two-dimensional flat band
whose occupied electronic states are strongly localised in real space [1].

Here, we study the low energy density of states of Coj_;Fe;Sn in
which partial flat band fillings are realised by hole-doping with Fe. We
will present results from temperature-dependent scanning tunnelling
microscopy measurements on Coj_5Fe,Sn. Combining high-resolution
spectroscopy with spectroscopic imaging on samples with different dop-
ing levels x, we observe a rich sequence of states appearing at the Fermi
energy that cannot be explained within a single-particle picture. We
will discuss our findings in the context of electron-electron interaction
induced many body states at partial flat band fillings.

We gratefully acknowledge support by the Hong Kong RGC and the
Croucher Foundation.
[1] C. Chen et al., arXiv:2308.08976 (2023)

TT 13.8 Mon 17:00 H 3010
High-pressure infrared spectroscopy study on magnetic
kagome metal Fe3Sny — eEce Uvkur!:2, Maxim WENZELZ,
Francesco Capitani®, Qi Wanc?, HecuHanc Ler?, STEPHAN
WINNERLY, and MARTIN DrEsseL? — !Helmholtz-Zentrum Dresden-
Rossendorf, Inst. Ion Beam Phys. & Mat. Res., 01328 Dresden,
Germany — 21. Physikalisches Institut, Universitit Stuttgart, 70569,
Stuttgart, Germany — 3Synchrotron SOLEIL, 91192, Saint-Aubin,
France — 4Renmin University of China, 100872, Beijing, China

We present a high-pressure broadband optical study of ferromagnetic
kagome metal Fe3Sny at room temperature up to 18 GPa. Different
contributions to the optical spectra have been discussed and compared
with the DFT calculations, which use the experimental high-pressure
crystal structure. Infrared spectra reveal the signatures of conven-
tional and unconventional charge carriers in the compound. While the
low-energy spectral range reflects the response of the mobile charge
carriers and is significantly modified with increasing pressure, the high
energy range shows the modification of the interband transitions in the
compound. We also observe the appearance of a sharp plasma edge
at energies below 300 cm—! that gradually shifts to the higher energy
range in accordance with the appearance of a new Fermi surface under
pressure.

TT 13.9 Mon 17:15 H 3010

Broadband optical investigations of the antiferromag-
netic kagome metal FeGe — eMaxiv WENzEL!, ALEXANDER
A. Tsiruin?, Supip PaL!, ReNjiTH MaTHEw Rovy!, CHANDRA
SurkHAR?, CLaupia FeLser?, Ece Uvkur?, ArrEm V. Pronin?,
and MARTIN DrEsseL! — 11. Physikalisches Institut, Universitit
Stuttgart, Germany — 2Felix Bloch Institute for Solid-State Physics,
Leipzig University, Germany — 3Max Planck Institute for Chemical
Physics of Solids, Dresden, Germany — 4Helmholtz-Zentrum Dresden-
Rossendorf, Institute of Ion Beam Physics and Materials Research,

Germany

Hexagonal FeGe is a two-dimensional kagome metal with the intri-
cate coexistence of magnetism and charge-density-wave (CDW) order.
Here, we present a broadband optical spectroscopy study of the anti-
ferromagnetic compound down to 10 K. The contributions of itinerant
and localized charge carriers to the optical spectra are comparatively
discussed and signatures of the emerging CDW state below approxi-
mately 100 K are unveiled. Aided by DFT calculations, we show that

the low-energy interband transitions are very sensitive to small changes
of the Fermi level and uncover a delicate interplay between phonons,
charge order, and localized carriers.

TT 13.10 Mon 17:30 H 3010
Unveiling a Kagome Metal Candidate with m-type Van Hove
Singularity at Fermi Level: Theoretical Exploration and Elec-
tronic Features — e ANjA WENGER — University of Wiirzburg, Ger-
many

We embark on theoretically identifying universality classes of promis-
ing kagome metal candidate materials still to be realized in experiment.
We intend to reach an electronic correlation strength still ensuring
electronic itineracy. Conducting a free energy analysis of our proposed
material candidate as a function of volume reveals a minimum at un-
strained volume. This holds true even for the structural distortions
exhibited by the material, i.e., a twisted and breathing kagome con-
figuration. Remarkably, we generically obtain a mixed-type van Hove
singularity in close proximity to the Fermi level. The results were ob-
tained employing both, ab-initio calculations in the framework given
by density functional theory (DFT), and crystal field analysis. Our
proposed kagome material promises to exhibit exotic electronic fea-
tures, opening new possibilities for exploring unprecedented quantum
phenomena in kagome metals.

TT 13.11 Mon 17:45 H 3010
Spin-orbit coupling effects in a kagome scattering net-
work — eParrick Wirric!, FERNANDO DowmiNcUEz!, and Pa-
TRIK RECHERD'? — !Institute of Mathematical Physics, TU Braun-
schweig, 38106 Braunschweig, Germany — 2Laboratory of Emerging

Nanometrology, 38106 Braunschweig, Germany

Recently, scattering networks have gained a lot of attention, because
they can model two-dimensional Dirac systems that are dominated by
valley chiral modes. Here, we study the kagome scattering network
that has been proposed in double-aligned graphene-hexagonal boron
nitride [1,3] and periodically strained graphene [2]. By combining scat-
tering matrices, we transform the kagome network to a triangular net-
work with an energy-dependent scattering matrix and perform mag-
netotransport calculations. Additionally, due to the recent interest in
proximity-induced spin-orbit effects in graphene, we include spin-orbit
coupling in the scattering network model.

[1] C. Moulsdale et al., Phys. Rev. B 105 (2022) L201112.

[2] C. De Beule et al., Phys. Rev. B 107(2023) 045405.

[3] F. K. de Vries et al., arXiv: 2303.06403.

TT 13.12 Mon 18:00 H 3010
charge transport anisotropy
in metallic Kagome ferromagnet Fez3Sn — eLiLiaN
ProDAN!, ViaDpIMIR TsURkaN':2, and IsTvaNn KEZSMARKI! —
I Experimentalphysik V, Institute of Physics, Augsburg University, D-
86159 Augsburg, Germany — 2Institute of Applied Physics, Moldova
State University, MD 2028, Chisinau, R. Moldova

Electron correlated Kagome magnets have recently been recognized
as a versatile platform to investigate the interplay between the topol-
ogy of the electronic band structure, magnetism and emergent novel
topological states. Topological band effects were also invoked for ex-
planation of the giant ’anomalous’ anisotropy of the longitudinal con-
ductivity and off-diagoanl Hall resistivity. Here we report the inter-
play of magnetocrystalline anisotropy (MAE) and charge transport
in metallic Kagome ferromagnet FezSn. We revealed an ’anomalous’
anisotropy of the longitudinal resistivity and anomalous Hall resistiv-
ity (AAHR). The linear scaling of AAHR with the MAE suggests that
the anisotropic charge transport in Fe3zSn is governed by the strong
spin-orbit coupling. Our results provide new insight into elucidation
of interplay of crystal structure, charge transport and magnetism in
the iron-based Kagome metallic magnets.

Magnetocrystalline and



