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TT 72.1 Thu 15:00 HSZ 204
The role of nonmagnetic dO vs d10 B-type cations on the mag-
netic exchange interactions in osmium double perovskites —
eHa1 FEnG!, KAZUNARI YAMAURAZ, MARTIN JANSEN®, and Liu Hao
Tienc! — 'Max Planck Institute for Chemical Physics of Solids —
2National Institute for Materials Science — >Max Planck Institute for
Solid State Research

Double perovskite oxides, A2BB’06, containing 4d/5d elements have
attracted considerable attention due to their remarkable electronic and
magnetic properties, such as room-temperature magnetoresistance and
high-temperature ferrimagnetism. In this talk, we will present our
studies on the magnetic properties of osmium double perovskite ox-
ides Ba2BOsO6 (B = Sc, Y, In). Ba2BOsO6 (B = Sc, Y, In) adopt
the cubic double perovskite structures (space group, Fm-3m) with or-
dered B and Os arrangements and show antiferromagnetic transitions
at 93 K, 69 K, and 28 K, respectively. The Weiss-temperatures are -590
K for Ba2ScOs06, -571 K for Ba2YOsO06, and -155 K for Ba2InOsO6.
Sc3+ and Y3+ have the open-shell dO electronic configuration, while
In3+ has the closed-shell d10. This indicates that a dO B-type cation
induces stronger overall magnetic exchange interactions in comparison
to a d10. Comparison of Ba2BOsO6 (B = Sc, Y, In) to their Sr and
Ca analogues shows that the structural distortions weaken the overall
magnetic exchange interactions.

TT 72.2 Thu 15:15 HSZ 204
Magnetic properties of A>TaClg with 5d! electons on FCC
lattice — eHasiMe Isuikawa®, Tomoniro Takavama?, ROBERT
DinNEBIER2, and HipeENorl Takaci? — lUniversity of Stuttgart,
Stuttgart, Germany — ?Max Planck Institute for Solid State Research,

Stuttgart, Germany

5d transition metal compounds are expected to show exotic magnetism
as a result of the interplay between electronic correlation and strong
spin-orbit coupling. In the case of 5d' electronic configuration, the
electron is considered to occupy the Joys = 3/2 states, where effective
orbital angular momentum L.y = 1 and spin angular momentum S =
1/2 cancel with each other. In recent theoretical studies, rich ground
states are predicted in the system where localized electrons in J ¢y =
3/2 states are arranged on the face centered cubic (FCC) lattice. Ex-
perimentally, several double perovskite oxides with FCC lattice have
been studied as a model compound, however, their spin and orbital
states are still unclear and under debate. The FCC lattice made of
transition metal ions are also found in a series of halides with the chem-
ical formula A2 M X¢. In this study, we studied physical properties of
A5TaClg with 5d! electronic configuration and their related materi-
als by means of magnetization and heat capacity measurements and
low-temperature X-ray diffraction experiments. Based on the results,
we discuss the spin-orbital state of Ta*t ion and difference between
oxides and halides.

TT 72.3 Thu 15:30 HSZ 204
ESR Spectroscopy on the Coupled Spin Tetrahedral Sys-
tem CuyTe;05Cly; — eJULIAN ZEISNER''2, VLaDIsLAV KATAEV!,
Mirta Herax®, Duana ZiLic?, HELmuTHn BERGER®, and BERND
Bucunerb2 — lLeibniz Institute for Solid State and Materials Re-
search IFW Dresden, Germany — 2Institute for Solid State Physics,
TU Dresden, Germany — 3Institute of Physics, Zagreb, Croatia —
4Rudjer Boskovic Institute, Zagreb, Croatia — SInstitut de Physique
de la Matiére Complexe, EPFL, Lausanne, Switzerland

Systems with reduced dimensionality and magnetic frustration gained
considerable attention in modern solid state research as both phenom-
ena individually lead to an enhancement of the impact of fluctuations
on magnetic properties and low-energy excitations. The coupled spin
tetrahedral compound CuzTe2O5Cla belongs to a class of materials
which allow to study the interplay of both effects. In our work we per-
formed a high-field high-frequency ESR study in order to investigate
the magnetic anisotropies present in this system as well as the spin dy-
namics of the compound. Measurements were conducted over a wide
frequency and temperature range revealing a small g-factor anisotropy
at room temperature which is consistent with torque magnetometry
results. Furthermore, the temperature dependence of the linewidth
indicates the onset of slowing down of spin fluctuations far above the
ordering temperature.

Location: HSZ 204

TT 72.4 Thu 15:45 HSZ 204
Ji1-J2 Heisenberg model on a triangular-lattice bilayer —
eDaRrsHAN G. Josui! and MarTthias Voista? — 1Max Planck Insti-
tute for Solid State Research, D-70569 Stuttgart, Germany — 2Institut
fiir Theoretische Physik, Technische Universitdt Dresden, 01062 Dres-
den, Germany

We consider a triangular-lattice bilayer Heisenberg model for spins 1/2
with antiferromagnetic nearest-neighbor and next-nearest-neighbor in-
teractions. We determine the phase diagram and the dispersion of
elementary excitations using variants of bond-operator theory. Large
inter-layer coupling yields a dimer quantum paramagnet, while mag-
netic order is possible for weak inter-layer coupling. Frustration can
induce flat portions of triplon bands in the dimer phase, opening the
window to find exotic states in the vicinity to the transition point to or-
dered phases. For weak inter-layer coupling we reproduce the possible
spin-liquid state known from the single-layer J;-J2 model which occurs
when 120° order is destroyed by increasing Jo. Remarkably, this state
is destabilized in favor of magnetic order with increasing inter-layer
coupling before amplitude fluctuations destroy magnetic order at large
inter-layer coupling.

TT 72.5 Thu 16:00 HSZ 204
Quantum domain walls induce incommensurate supersolid
phase on the anisotropic triangular lattice — eXue-FEna
Zuanc!?, Suisie Hu?, AxeL PErLSTER?, and SEBASTIAN EGGERT?
— IMax-Planck- Institute for the Physics of Complex Systems, 01187
Dresden, Germany — 2Physics Department and Research Center OP-
TIMAS, University of Kaiserslautern, 67663 Kaiserslautern, Germany

We investigate the extended hard-core Bose-Hubbard model on the
triangular lattice as a function of spatial anisotropy with respect to
both hopping and nearest-neighbor interaction strength [1]. At half
filling the system can be tuned from decoupled one-dimensional chains
to a two-dimensional solid phase with alternating density order by ad-
justing the anisotropic coupling. At intermediate anisotropy, however,
frustration effects dominate and an incommensurate supersolid phase
emerges, which is characterized by incommensurate density order as
well as an anisotropic superfluid density. We demonstrate that this
intermediate phase results from the proliferation of topological defects
in the form of quantum bosonic domain walls. Accordingly, the struc-
ture factor has peaks at wave vectors, which are linearly related to the
number of domain walls in a finite system in agreement with extensive
quantum Monte Carlo simulations. We discuss possible connections
with the supersolid behavior in the high-temperature superconducting
striped phase.
[1] Phys. Rev. Lett. 117, 193201 (2016)

TT 72.6 Thu 16:15 HSZ 204
Character of the Néel Transition of Triangular Antifer-
romagnet PdCrO; — eJack BarrLeTT! 2, DAN SUN', JHUMA
SANNIGRAHI', PaLLavi Kusnwanal, ANprREw Mackenzieb?, and
CriFrorD Hicks! — 1Max-Planck Institute for Chemical Physics of
Solids, N6thnitzerstr. 40, Dresden, 01187, Germany — 2Scottish Uni-
versities Physics Alliance (SUPA), School of Physics and Astronomy,
University of St Andrews, St Andrews KY16 9SS, United Kingdom

The transition from paramagnetism to antiferromagnetism is usually
second-order, but can be driven first-order through magnetoelastic
coupling or fluctuation effects. In this talk, we present data on the
antiferromagnetic transition of PdCrOz. This is a layered, triangular
compound consisting of alternating sheets of highly conductive Pd and
insulating, magnetic CrO2. The Cr spins are Heisenberg-like, and be-
low Ty ~38 K order into the the 120° Néel phase. Resistivity data on
uniaxially-stressed PdCrO2 suggest that at zero stress the transition
is weakly first-order, however on close inspection the transition ap-
pears to be a crossover. We discuss further using resistivity, thermal
expansion, and susceptibility data.

TT 72.7 Thu 16:30 HSZ 204
The response of a triangular antiferromagnet to anisotropic
lattice distortion — eDan Sun!, Jack BarrLeTT!2, JHUMA
SanNiGRAHI!, Parravi Kusuwanal, ANDREw Mackenzie!?, and
Crirrorp Hicks! 2 — 1Max-Planck Institute for Chemical Physics of
Solids, N6thnitzerstr. 40, Dresden, 01187, Germany — 2Scottish Uni-
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versities Physics Alliance (SUPA), School of Physics and Astronomy,
University of St Andrews, St Andrews KY16 9SS, United Kingdom

The ground state of Heisenberg spins interacting antiferromagnetically
on a triangular lattice is 120° antiferromagnetic order. We probe the
effects of anisotropic lattice distortion on this phase using the material
PdCrO2, which has highly-conducting Pd sheets that alternate with
Mott-insulating CrO2 layers. The Cr spins order into a 120° phase at
Tx = 39 K. The conductivity of the Pd sheets can be measured to
probe magnetic scattering across the transition. In the unstrained lat-
tice, the resistivity has a sharp first-order-like step at T . It persists
with almost no change up to a compression of ~ 0.2%, then broad-
ens dramatically. This feature suggests a rigidity of the 120° phase
at T ~ TN against small perturbations, which we discuss in terms of
magnetoelastic coupling and fluctuation effects.

15 min. break.

TT 72.8 Thu 17:00 HSZ 204
Non-Abelian Symmetries in Tensor Network Algorithms —
oPuiLiPP ScumorLb? and RoMAN ORrUs! — !Institute of Physics,
Johannes Gutenberg University, 55099 Mainz, Germany — 2Graduate
School Materials Science in Mainz, Staudingerweg 9, 55128 Mainz,
Germany

In recent years Tensor Networks (TNs) have emerged as a natural lan-
guage to describe quantum states of matter by capturing the amount
and local structure of entanglement in the system. They provide an ef-
ficient framework to study quantum many-body properties with many
remarkable applications such as the Density Matrix Renormalization
Group (DMRG) for 1d systems proposed by S. White. The Projected
Entangled Pair State (PEPS) ansatz has proven to be a versatile tool
for 2d systems with topological order, both chiral and non-chiral. How-
ever, at the current stage simulations in 2d are strongly limited due to
the complexity of the systems. In this respect, a big step needs to be
taken to have a versatile implementation of non-abelian symmetries
(such as SU(2) or SU(3)) in 2d PEPS algorithms, which will allow
to advance significantly in the study of many relevant systems (e.g.,
frustrated antiferromagnets, chiral topological spin liquids, ...). In this
talk I will report on recent advances in this direction at our group in
Mainz.

TT 72.9 Thu 17:15 HSZ 204
The spin-1/2 Kagome XXZ model in a field: competi-
tion between lattice nematic and solid orders — e AUGUSTINE
KsueTRIMAYUM!, TuiBAUT PicoT?, RoMAN ORUs!, and DIDIER
PoiLeLanc? — !nstitute of Physics, Johannes Gutenberg University,
55099 Mainz, Germany — 2Laboratoire de Physique Théorique, IR-
SAMC, CNRS and Université de Toulouse, UPS, F-31062 Toulouse,
France

We study numerically the spin-1/2 XXZ model in a field on an infinite
Kagome lattice. We use different algorithms based on infinite Pro-
jected Entangled Pair States (iPEPS) for this, namely: (i)an approach
with simplex tensors and 9-site unit cell, and (ii) an approach based
on coarse-graining three spins in the Kagome lattice and mapping it
to a square-lattice model with local and nearest-neighbor interactions,
with usual PEPS tensors, 6- and 12-site unit cells. We observe the
emergence of several magnetization plateaus as a function of the field
for different values of the anisotropy. We focus on the 1/3 plateaus
using both the techniques and study the nature of its ground state
as we tune the anisotropy from the Ising regime to the XY regime
through the Heisenberg point and find a strong competition between
lattice nematic and solid orders.

TT 72.10 Thu 17:30 HSZ 204
Magnetic properties of LisFeSiO4 single crystals — eFaBIAN
BiLLERT, JOHANNES WERNER, CHRISTOPH NEEF, CHANGHYUN KoO,

and RUDIGER KLINGELER — Kirchhoff Institute of Physics, Heidelberg
University, Heidelberg

LioFeSiO4 single crystals of the high-temperature Pmnb-phase were
grown by means of the travelling-solvent floating-zone technique. The
single-crystal structure refinement reveals corner-sharing FeO4 and
Si04 tetrahedra in the ac-layers. Static magnetisation studies reveal
long-range antiferromagnetic order below T = 17 K. The maximum
of the magnetic suceptibility appears at around 25 K indicating sig-
nificant antiferromagnetic correlations well above Tx. This is corrob-
orated by means of high-frequency electron spin resonance (HF-ESR)
measurements which show temperature dependent resonances, i.e. the
evolution of local magnetic fields, up to 100 K. Below T, antiferromag-
netic resonance modes are detected and significant zero-field splitting
is observed.

TT 72.11 Thu 17:45 HSZ 204
Strong coupling on structure and magnetism in SrCosPy —
eInca KrarT!?2, KaTHrRIN GOTZE?2, JoHANNES KLOTZ?, VIVIEN
Lorenz?, CurisTorH BrERGMANN', YUrin Prots!, Jan Bruin®,
ArLrx McCoLram®, Iuya SHEIKIN®, JocHEN WosNITzA2, CHRISTOPH
GEeiBeL!, and HELGE RosNeEr! — 'MPI CPfS, Dresden — 2Technical
University of Dresden — 3HLD-EMFL, Dresden — “Institut fiir
Festkorper- und Werkstoffforschung (IFW), Dresden — SHFML-
EMFL, Nijmegen, The Netherlands — SCNRS Grenoble, France

Though the iron pnictide 122 systems show a comparatively simple
structure, they attracted large interest owing to their rich physics.
SrCogPs is closely related to the iron-pnictide superconductors, but
does not show superconductivity or magnetic order down to 300 mK.
In contrast, previous DFT band structure calculations found a large
DOS at Ep and predicted a magnetic (or other) instability. Based
on new low temperature XRD structural data, we calculate the re-
spective electronic structure and compare it to the angle-dependent
dHvA measurements. Our results yield a strongly reduced DOS(Ep)
and explain the observed strong magnetic fluctuations and absence of
magnetic order.

TT 72.12 Thu 18:00 HSZ 204
Spin liquid and quantum phase transition without symme-
try breaking in a frustrated three-dimensional Ising model
— oKar PuiLLip ScumipT!, JuLiA RoECHNER?, and LEON BALENTS?
— 1FAU Erlangen-Niirnberg, Erlangen, Germany — 2TU Dortmund,
Dortmund, Germany — 3Kavli Institute for Theoretical Physics, Uni-
versity of California, Santa Barbara, USA

‘We show that the highly frustrated transverse-field Ising model on the
three-dimensional pyrochlore lattice realizes a first-order phase transi-
tion without symmetry breaking between the low-field Coulomb quan-
tum spin liquid and the high-field polarized phase. The quantum phase
transition is located quantitively by comparing low- and high-field se-
ries expansions. Furthermore, the intriguing properties of the elemen-
tary excitations in the polarized phase are investigated. We argue
that this model can be achieved experimentally by applying mechan-
ical strain to a classical spin ice material comprised of non-Kramers
spins such as HoaTi2O7. Taken together with our results, this provides
a new experimental platform to study quantum spin liquid physics.

TT 72.13 Thu 18:15 HSZ 204

Magnetism of correlated covalent insulator SrRusOg — AT-
susHI HARIKI and eJAaN KuneS — TU Wien, Austria

We present a density functional + dynamical mean-field theory
(LDA+DMFT) study of SrRuzOg. Considering the interaction
strength this d® material is on the correlated-metal side of the Mott
transition. Special hopping pattern, however, gives rise to pronounced
molecular orbital features and results in opening of a hybridization
gap. The physics is governed by a competition between localization
and covalency in a half-filled Hund’s material.



