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TT 57: Correlated Magnetism — Kagome Systems

Time: Wednesday 15:00-18:15

TT 57.1 Wed 15:00 CHE/0091
Probing Spin Dynamics and Hyperfine Coupling in the Frus-
trated Quantum Magnet Clinoatacamite: An NMR Study —
eRon1 Bose!, Hans-JoacHiM GRAFE!, BERND BUcHNER!, ANja U.
B. Wovrrer!, LEoNIE STODTER3, CAROLINE KASTNER?, and STEFAN
StLLow? — MFW Dresden, Helmholtzstrafe 20, 01069, Germany —
2IPKM, TU Braunschweig, Braunschweig, Germany — 3FZ Jiilich,
JCNS at MLZ, Garching, Germany

Recent work on Atacamite reveals a quantum critical point above
21.9T with a dimensional reduction from 3D AFM ordering to 1D
quantum spin liquid behavior. Clinoatacamite has same chemical for-
mula as Atacamite, but displays distinct magnetic behaviour due to
different crystal structure. Previous puSR studies on polycrystals re-
veal coexistence of long range magnetic ordering and fluctuations be-
low 18 K, which transforms into a metastable state below 6.5 K, while
neutron-diffraction observes magnetic reflections only below 6.5 K, but
not below 18 K.

To address the discrepancy in reported ordering temperatures and to
investigate the magnetic behaviour below 18 K, we performed 'H-NMR
measurements with magnetic field orientations B || [201] (perpendicu-
lar to the Kagome plane) and B || [010]. For both field directions, the
NMR spectra show splittings near 18 K and again near 6 K, indicat-
ing magnetic transitions. Furthermore, the temperature dependence
of the spin-lattice relaxation rate at different proton sites reveals a co-
existence of partial spin freezing and strong fluctuations below 18 K,
followed by a fully ordered state below 6 K.

TT 57.2 Wed 15:15 CHE/0091
Competing ordering modes in the distorted quantum Kagome

material clinoatacamite CuzC1(OH)3 — eLroNIE STODTERDZ,

CaroLIN KasTNER!, HaraLD O. JescHke®, MANFRED REEHUIS?,
KeTrTy BrAUuvois®, BacuirR Ourappiar®, Epmonp CHAN®, FaBi-
ANO YokalcHiva*, FaBrice Berr®, Tuomas J. Hicken?, JoNas
A. KrieGer”, HuBERrTUS LUETKENS?, JacksoN L. ALLENS, RALF
FEYERHERM?, MicHAEL Tovar?, Dirk MEenzeL!, Anja U. B.
Worrer?, KirriLy C. Rure!®, F. Jocuen LitTersT!, ULRICH
K. RossLER?, and STEFAN StLLow! — IPKM, TU Braunschweig,
Braunschweig, Germany — 2FZ Jiilich, JCNS at MLZ, Garching,
Germany — SRIIS, Okayama University, Okayama, Japan — ‘HZB,
Berlin, Germany — °ILL, Grenoble, France — 6SQM, Université
Paris-Saclay, Orsay, France — 7PSI, Villigen, Switzerland — SISEM,
University of Wollongong, Australia — 9Leibniz IFW Dresden, Dres-

den, Germany — 9ANSTO, Lucas Heights, Australia

Structurally, the mineral clinoatacamite Cua C1(OH)s3 is closely related
to the Kagome material herbertsmithite ZnCuzCl2(OH)g, however, its
Kagome motif of Cu sites is embedded into a low-symmetry crystal
structure. The magnetic ground states of clinoatacamite below an or-
dering temperature of 18.1 K have remained inconclusive to date. Here,
we revisit the magnetic properties using single-crystalline material. We
have characterized clinoatacamite by means of thermodynamic mea-
surement techniques, uSR as well as neutron diffraction. We reveal a
complex zero-field sequence of phases and discuss our data within a
scenario of competing antiferromagnetic ordering modes.

TT 57.3 Wed 15:30 CHE/0091
High-field ySR on the frustrated quantum magnet clinoat-
acamite CuzCl(OH); — eCaroLIN KasTNER!, FaBrICE BERTZ,
ANDRIN Dorr3, Tuomas J. Hicken®, Jonas A. Kriecer?, Hu-
BERTUS LUETKENS3, DIRk MENzEL!, F. JocHEN LITTERST!, LEONIE
StopTER?, KIRrRILY C. RULE®?, Anja U. B. Worrer®, and STE-
FAN StLLow! — 'TPKM, TU Braunschweig, Braunschweig, Germany
— 2SQM, Université Paris-Saclay, Orsay, France — 3PSI, Villigen,
Switzerland — 4FZ Jiilich, JCNS at MLZ, Garching, Germany —
5ANSTO, Lucas Heights, Australia — SLeibniz IFW Dresden, Dres-
den, Germany

The natural mineral clinoatacamite Cuga C1(OH)3 is a distorted Kagome
system with antiferromagnetic in-plane couplings of the order of a few
hundred K and ferromagnetic interplane couplings of the order of a few
tens of K. This dominance of the antiferromagnetic couplings within
the Kagome planes establishes clinoatacamite as a frustrated quan-
tum magnet in its own right. In recent years, we have extensively
characterized the complex magnetic phase diagram of clinoatacamite
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which contains a sequence of magnetic transitions of unknown sym-
metry. In particular, we have performed a detailed SR study in zero
magnetic field, thus characterizing the different magnetic regions below
T~ = 18.1 K using this experimental technique.

To provide further insight into the microscopic details of the differ-
ent magnetic regions we now have performed a puSR study on single-
crystalline clinoatacamite in high magnetic fields up to 6.5 T and will
discuss the results in this presentation.

TT 57.4 Wed 15:45 CHE/0091
Pathway to the ground state in Kagome spin ice HoAgGe —
oPuILIPP GEGENWART — Lehrstuhl fiir Experimentalphysik VI, Uni-
versitat Augsburg

HoAgGe represents the first crystalline realization of Kagome spin
ice and displays striking fractionalized plateau states in magnetic and
transport experiments [1,2]. We report single crystal neutron diffuse
scattering to map the pathway from paramagnetism via partial order
to the Kagome spin ice ground state [3]. The symmetry-broken nature
of the latter is evidenced by the nonlinear magnetic susceptibility.

[1] K. Zhao, H. Deng, H. Chen, K.A. Ross, V. Petricek, G. Gilinther,
M. Russina, V. Hutanu, P. Gegenwart, Science 367, 1218 (2020)

[2] K.Zhao, Y.Tokiwa, H.Chen, P.Gegenwart, Nat.Phys. 20,442 (2024)
[3] K.Zhao, H.Deng, H.Chen, N.Ma, N.Oefele, J.Guo, X.Cui, Ch.Tang,
M. J. Gutmann, T. Mueller, Y. Su, V. Hutanu, Ch. Jin, P. Gegenwart,
arXiv:2505.22544

TT 57.5 Wed 16:00 CHE/0091

Pressure-tuned Kagome spin liquid in Herbertsmithite
ZnCu3(0OH)Cly — eVicToria Gincal, RopoLFo A. RANGEL
HernanDez!, BIN SHEN2, Louis StTeIN®, EckE Uvykur3, PuiLipp

GEGENWART?, and ALEXANDER A. TsirLIN! — 1Felix Bloch Insti-

tute, University of Leipzig, Germany — 2EP VI, EKM, University
of Augsburg, Germany — SHelmholtz-Zentrum Dresden-Rossendorf,
Germany

Herbertsmithite is a benchmark S = 1/2 Kagome quantum spin-liquid
candidate. At ambient pressure, our magnetization data confirm the
absence of long-range order down to 2 K while revealing a low-field
spin-freezing that is suppressed by moderate fields. High-pressure
single-crystal diffraction shows that the trigonal structure remains sta-
ble up to 22 GPa, beyond which the material becomes amorphous.
Whereas an earlier study [1] reported non-monotonic changes in Cu-
O distances and Cu-O-Cu angles near 2.5 GPa concomitant with
pressure-induced T around 6 K, our high-pressure structural data
show no such behavior. Our pressure-dependent magnetization up to
4.2 GPa shows no transition, while spin freezing persists with an almost
constant freezing temperature of 7 K. Using experimentally determined
high-pressure structures, we quantify exchange couplings via DFT and
map how the dominant interactions evolve with bond geometry. Our
findings show that, to at least 4.2 GPa, Herbertsmithite preserves its
quantum-disordered ground state and provides a reference framework
for pressure tuning in Kagome spin-liquid candidates.

[1] Phys. Rev. Lett. 108, 187207

TT 57.6 Wed 16:15 CHE/0091
Anisotropic Transient Reflectivity Observed in Fe-Sn
Kagome Binary Compounds — eMAaRrcos ViNIcius (GONCALVES
Farial2, AvLexes Pasuxkin!, STepHAN WINNERL!, MANFRED
HeLm'2, Hecuang Ler, Qi Wanc?, JUrRe Demsar?, CHANDRA
KoTvapa?, LiLian Propan®, IsTvAN KEzsMARKI®, and Ece Uykur!
— Helmholtz-Zentrum Dresden-Rossendorf — 2Technische Univer-
sitéit Dresden — 3Renmin University of China — 4Johanes Gutenberg
University Mainz — ®Universitit Augsburg

In this work, we investigate the interlayer coupling in Fe-Sn Kagome
binaries using ultrafast transient reflectivity. Previous pump-probe
studies have revealed that many Kagome metals exhibit similar relax-
ation features when probing the Kagome plane. However, the ultrafast
response changes significantly by moving the probe direction from in-
plane to out-of-plane, which we ascribe to the confinement of localized
carriers in the Kagome layers. Such anisotropic behavior is consis-
tent with what has also been observed with resistivity and broadband
optics. The strong coupling between the Kagome layers shows that
the single-Kagome layer approximation is not sufficient to describe the
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physics in this material family.

Beyond electronic anisotropy, the presence of magnetism, CDW and
other lattice instabilities can strongly influence the nonequilibrium re-
sponse of Kagome metals. FezSn and FezSng are systems where there
is an in-plane breathing mode and a coherent optical phonon can be
excited. However, for FeSn, which has a pristine Kagome lattice, no
coherent phonon could be observed.

15 min. break

TT 57.7 Wed 16:45 CHE/0091
Many-body interference in Kagome crystals — ¢Cuunyu Guol,

Kaize WanG!, LiNnGg ZuaNG!, CARSTEN Purzke!, Donc CHENZ,

TaxasHl Oxa3, RopericH MoEessNER?, Mark FiscHER?, TITUus
NEeupPERT?, CLAUDIA FELSERZ, and PHILIP MoLL! — *Max Planck In-
stitute for the Structure and Dynamics of Matter, Hamburg, Germany
— 2Max Planck Institute for Chemical Physics of Solids, Dresden,
Germany — 3The Institute for Solid State Physics, The University
of Tokyo, Kashiwa, Japan — *Max Planck Institute for the Physics
of Complex Systems, Dresden, Germany — ®Department of Physics,
University of Zurich, Zurich, Switzerland

When electrons in metals act collectively, they create emergent phe-
nomena that exceed the behavior of individual particles. We present
experimental evidence of coherent charge transport in the normal state
of the Kagome metal CsV3Sbs. This is evidenced by magnetoresis-
tance oscillations in mesoscopic crystalline pillars under in-plane mag-
netic fields, with periodicity determined by magnetic flux quanta, h/e,
between adjacent Kagome layers, resembling an interlayer Aharonov-
Bohm interferometer. The oscillation amplitude also correlates directly
with other unusual electronic responses in CsV3Sbs, suggesting an in-
trinsic coherence mechanism. These findings shed light on the debated
nature of correlated order in Kagome metals, positioning CsV3Sbs as
a unique platform for long-range coherent charge transport outside of
superconductivity, and opening new avenues for understanding coher-
ence in correlated electron systems.

TT 57.8 Wed 17:00 CHE/0091
Correlation effects in extended Kagome Hubbard models
— eoALoN STruUGATSKY and RosER VALENTI — Goethe-Universitat
Frankfurt, Frankfurt am Main, Germany

Kagome materials display a rich interplay of topology, strong electronic
correlations, and lattice dynamics. Recently, attention has focused on
a class of Kagome metals whose nearly flat bands sit close to the Fermi
level. Examples include FeGe, CsV3Sbs, YbCrgGeg. Such systems are
natural hosts for flat-band phenomena (for instance, flat-band ferro-
magnetism and unconventional superconsuctivity), but their large den-
sity of states makes perturbative diagrammatic approaches challeng-
ing. Here, we present a systematic study using dynamical mean-field
theory (DMFT) and cluster DMFT on an extended Kagome Hubbard
model, and map the phase diagram at various fillings.

TT 579 Wed 17:15 CHE/0091
Emergent Network of Josephson Junctions in a Kagome
Superconductor — eTvcuo Brom!, MarTuis Roc!, MARIEKE
ALTENAZ, ANDREA CAPA SALINAS®, STEPHEN WIiLsoN3, MiLaAN
Avran®?* Cuuan Li2, and Kaven Lanasrt — "Huygens-Kamerlingh
Onnes Laboratory, Leiden University, 2300 RA Leiden, The Nether-
lands — 2MESA+ Institute for Nanotechnology, University of Twente,
7500 AE, Enschede, The Netherlands — 3Materials Department, Uni-
versity of California Santa Barbara, Santa Barbara, California 93106,
USA — *Munich Center for Quantum Science and Technology (MC-
QST), Ludwig-Maximilians- University Munich, Munich 80799, Ger-
many

Materials with a Kagome lattice are intensely studied because they
host exotic states that combine strong correlations and topology. In
this talk, I will describe several unique phenomena that are observed
in the Kagome superconductor CsV3Sbs_,Sn, (x = 0.03-0.04), and
show that a network of Josephson junctions spontaneously emerges
below the transition temperature in thin, homogeneous flakes. Using
magnetotransport experiments under both DC and radio frequency
current bias, I will demonstrate that the junctions are localized and
stable, and that supercurrent must flow in filaments. These results
pave the way for determining the exact nature of superconductivity in
the AV3Sbs family.

TT 57.10 Wed 17:30 CHE/0091

Unconventional gap structure in Kagome superconductor

coupled to hybrid microwave resonators — e¢YEJIN LEE, HAaoLIN
JiN, BERIT GOODGE, EDOUARD LESNE, SusHMITA CHANDRA, and URI
VooL — Max Planck Institute for Chemical Physics of Solids, Dresden,
Germany

Kagome superconductors have been recently discovered, offering a rich
platform to study strongly correlated systems, including superconduc-
tivity, charge density wave, and time reversal symmetry broken states,
and their electronic properties, featuring flat bands and van Hove sin-
gularities. Finding a pairing symmetry is crucial to understand the
quantum phases interplay. Despite numerous experimental efforts fo-
cused on bulk crystals, there is no consensus for microscopic origin so
far. Additionally, van der Waals flakes show distinct phases that are
hard to probe with conventional methods. Superconducting microwave
resonator is highly sensitive to detect the kinetic inductance and allows
for studying the microwave response when hybridized with vdW lay-
ered flakes. Using this technique we investigate the pairing symmetry
of the Kagome superconductor. We fabricate the CVS flake-coupled
circuits with cryogenic transfer method, which preserves the pristine
property and atomically sharp interface. We find any disorder in the
flake disrupts coupling in the circuits that hinders the investigation of
the low temperature properties. The temperature dependent resonance
frequency shows a linear behavior, which deviate from a conventional
fully gapped structure. The linear dependence is a signature for a
nodal structure, as a hallmark of unconventional superconductivity.

TT 57.11 Wed 17:45 CHE/0091
Superconductivity in Kagome metals due to soft loop-
current fluctuations — eDaNIEL ScHuLTZ!, GRGUR PALLEZ, AsiM-
PUNYA MITRA3, YoNc-Baek Kim3, RAFAEL FERNANDES?, and JORG
ScumaLian! — lnstitute for Theoretical Condensed Matter Physics,
Karlsruhe Institute of Technology, 76131 Karlsruhe, Germany —
2Department of Physics, The Grainger College of Engineering, Uni-
versity of Illinois Urbana-Champaign, Urbana, Illinois 61801, USA —
3Department of Physics, University of Toronto, Toronto, Ontario M5S
1A7, Canada

We demonstrate that soft fluctuations of translation symmetry-
breaking loop currents provide a mechanism for unconventional super-
conductivity in Kagome metals that naturally addresses the multiple
superconducting phases observed under pressure. Focusing on the rich
multi-orbital character of these systems, we show that loop currents
involving both vanadium and antimony orbitals generate low-energy
collective modes that couple efficiently to electrons near the Fermi
surface and mediate attractive interactions in two distinct unconven-
tional pairing channels. While loop-current fluctuations confined to
vanadium orbitals favor chiral d+id superconductivity, which sponta-
neously breaks time-reversal symmetry, the inclusion of antimony or-
bitals stabilizes an s* state that is robust against disorder. We argue
that these two states are realized experimentally as pressure increases
and the antimony-dominated Fermi surface sheet undergoes a Lifshitz
transition.

TT 57.12 Wed 18:00 CHE/0091
Strain Tuning of the Kagome Metal GdVgSng — eFRANCISCO
LieBericHb2, GaNEsH PokHAREL3, STEPHEN WiLson?, and ELENA
Gat1t2:5 — IMPI—CPfS, Dresden, Germany — 2TUD, Dresden, Ger-
many — SUWG, Georgia, USA — 4UCSB, Santa Barbara, USA —
5Goethe Universitét, Frankfurt, Germany

Kagome metals are a fertile ground for exotic states of matter, driven
by the interplay of nontrivial band topology and strong correlation ef-
fects [1]. In the RVeSng series, alternating rare-earth (R) triangular-
lattice and V Kagome layers generate a unique environment for explor-
ing the interaction of correlated topological behavior with magnetic
frustration. GdVSng, in particular, exhibits strong coupling between
Gd local magnetic moments and Kagome-plane itinerant electrons [2],
giving rise to a fascinating interplay of commensurate and incommen-
surate spin modulations under applied magnetic field [3]. In this talk,
we discuss the effects of uniaxial pressure, which lifts the inherent
lattice frustration, on the thermodynamic properties of GdVgSng. Us-
ing high-resolution elastocaloric effect [4] measurements we establish
a rich phase diagram and show that the balance of commensurate and
incommensurate spin modulations is highly tunable by uniaxial pres-
sure. These findings highlight the exceptional sensitivity of magnetic
Kagome metals to lattice tuning by uniaxial pressure.

[1] Sante et al, arXiv:2511.12731 (2025)

[2] Ishikawa et al, JPSC 90, 124704 (2021)

[3] Porter et al, PRB 108, 035134 (2023)

[4] Ikeda et al, RSI 90, 083902 (2019)



