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TT 58.1 Fri 11:30 H31
The in-plane magnetic anisotropy of the coupled anti-
ferromagnetic and charge-multipolar orders in CeRhyAs;
— eKONSTANTIN SEMENIUK!, SeUNGHYUN KumM!, and ELENA
HassincER'2 — Max Planck Institute for Chemical Physics of Solids,
Dresden, Germany — 2Dresden University of Technology, Institute for

Solid State and Materials Physics, Dresden, Germany

The heavy-fermion superconductor CeRhzAsy displays multiple in-
triguing electronic orders (1,2). Besides two superconducting phases,
the material also hosts a state called Phase I at temperatures below
To = 0.5K. Phase I exhibits magnetism (3), but the response of Ty
to a magnetic field H along the ab plane of the tetragonal lattice is
incompatible with conventional magnetic orders. In particular, while
To(H) is rather stable in Phase I, at a critical field Hc, the material
transitions into Phase II, in which Ty rapidly increases with field.

We conducted a detailed investigation of the H-T phase diagram
of CeRhgaAsy for various in-plane field orientations. The behaviour
of To(H) is remarkably different for H||[100] and H||[110], with, re-
spectively, suppression and enhancement of Ty in Phase I, as well as
strong anisotropy of Her. In line with recent theoretical work (4),
we regard Phase I as a unique case of coupled antiferromagnetic and
charge-multipolar orders, and use our results to constrain the model.
[1] S. Khim et al., Science 373, 1012 (2021).

[2] D. Hafner et al., Phys. Rev. X 12, 011023 (2022).
[3] S. Khim et al., arXiv:2406.16575.
[4] B. Schmidt & P. Thalmeier, Phys. Rev. B 110, 075154 (2024).

TT 58.2 Fri 11:45 H31
Complex magnetic order from multiple Ce—sites in CeRhSn,.
— PeETR OPLETAL!, JAN FIKACEK!, ARUMUGAM THAMIZHAVELZ,
ZAkiR Hossain®, ROBERT TARAsSENKO?, ViapDMIR TkAc*, and
eJEROEN CusTERs! — 1Charles University, MMF DCMP, Prague,
Czech Republic — 2DCMP & MS, Tata Institute of Fundamental Re-
search, Mumbai, India — 3Dept. of Physics, Indian Institute of Tech-
nology, Kanpur, India — *Institute of Physics, Faculty of Science, P.J.
Safarik University, Kosice, Slovak Republic

Previous reports on polycrystalline CeRhSngp reveal different mag-
netic ground states being ferromagnetic (Tc = 4 K) or antiferro-
magnetic (Ty = 3.5 K). To elucidate we have grown a single crystal
and conducted measurements of the magnetization (M), specific heat
(Cp/T), and electrical resistivity (p). The compound crystallizes in
the orthorhombic lattice structure with space group C'mem charac-
terized by the cell parameters a = 4.5905(10)A, b = 16.9758(5)A and
c= 9.5924(3)A. Moreover, it exhibits two crystallographic inequivalent
Ce—sites with a zigzag chain of Ce—atoms running along the c—axis. Our
measurements reveal an AFM phase transition at Ty; = 3.6 K mani-
festing by a strong decrease of the orthorhombic c—axis magnetization,
while only a tiny cusp is notable along the other directions, a sharp
discontinuity in Cp /T and a kink in p and a subsequent ferrimagnet—
like (FIM) ordering at Ty = 1.7 K visible by a A-shape of peak in
Cp/T and a sudden drop in the resistivity. We map out a B—T phase
diagram for field B || b—axis and follow the evolution of the transitions
under hydrostatic pressure up to 3 GPa.

TT 58.3 Fri 12:00 H31
Anderson impurity model calculations for line shape analy-
ses of core to valence RIXS spectra of Ce Kondo materials
— eMICHELANGELO TacLIAvINI', FEDERICO MAazzA2, XINLIN YANZ,
ANDREY Prokoriev?, Kurr KuMMER?, MAURITS W. HAVERKORT!,
and SiLKE Pascuen? — ! Institute for Theoretical Physics (ITP), Hei-
delberg University, Philosophenweg 19, 69120, Heidelberg, Germany
— 2Institute of Solid State Physics, Vienna University of Technology,
Wiedner Hauptstr. 8-10/138 A 1040 Vienna, Austria — 3 European
Synchrotron Radiation Facility, 71 Avenue des Martyrs, CS40220, F-
38043 Grenoble Cedex 9, France

In rare-earth-containing heavy-fermion compounds, the interaction of
continuum electrons with 4f local moments can give rise to a Kondo
screened ground state. Crystal-field excited states can be probed us-
ing Resonant Inelastic X-ray Scattering (RIXS). Interaction between
localized 4f states and continuum electrons transforms the crystal-field
excitations into resonances with hybridization-dependent asymmetric
line shapes. In this study, we present results for two heavy-fermion
compounds: CeBarAugSiso and CeRuaSng, which exhibit low (=1 K)
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and high (= 200 K) Kondo temperatures, respectively. Using density-
functional-theory-based Anderson impurity model calculations imple-
mented in Quanty (www.Quanty.org), we link the f-f transition line
shapes to the hybridization function in these materials. Our findings
reveal a direct relationship between the hybridization function, the
Kondo temperature, and the crystal fields, offering new insights into
the underlying physics of these complex systems.

TT 58.4 Fri 12:15 H31
Emergent in-plane anisotropic elastoresistance in YbRhSi>
— oSOUMENDRA NATH PaANJA, JACQUES GOUNELLE-PONTANEL, AN-
TON JESCHE, and PHILIPP GEGENWART — Experimental Physics VI,
Center for Electronic Correlations and Magnetism, University of Augs-
burg, 86159 Augsburg, Germany

We have shown recently that the Kondo interaction in the tetragonal
heavy-fermion metal YbRh2Sis can be efficiently tuned by tensile and
compressive uniaxial strain along the [100] axis [1]. Here, we present
a detailed investigation of the temperature dependent elastoresistance
dp/de; of YbRhsSia, for both i=[100] and [110] directions. Remark-
ably, elastoresistance develops a pronounced in-plane strain anisotropy
at low temperatures that is analyzed with respect to the influence of
uniaxial strain on the crystal electric field splitting and Kondo inter-
action. Furthermore, we investigate the combined impact of magnetic
field and strain on the low-temperature elastoresistance behavior in
YbRhsSis.

[1] S.N. Panja, A. Jesche, N. Tang, P. Gegenwart, Phys. Rev. B 109,
205152 (2024).

TT 58.5 Fri 12:30 H31
Anisotropic antiferromagnetic order in EuPd3zSi; —
eMicHELLE OckER!, NourR MaRAYATTAZ, MIcHAEL MERZ2, KRISTIN
KriemT!, and CorNeLiUs KRELLNER! — l!Physikalisches Institut,
Goethe Universitat Frankfurt, 60438 Frankfurt/Main, Germany —
2Karlsruhe Institute of Technology, 76021 Karlsruhe, Germany

The magnetic order of a rare earth compounds is determined by the
RKKY exchange interaction. In case of Eu compounds small changes
in the growth method or the initial composition can potentially lead
to small composition changes which than modify the physical prop-
erties [1]. For example, the compound EuPd3Siz, which crystallises
in the orthorhombic space group Imma, shows a ferromagnetic transi-
tion at T¢1 = 78 K and a spin reorientation at Too = 5 K according
to Ref. [2]. Whereas our EuPd3Si> samples show an antiferromag-
netic transition at Tn; = 61 K and a possible reorientation at T o =
40 K. With field aligned along the three main symmetrie directions, our
samples show different degrees of anisotropy, as has been observed for
related compounds [3]. In this presentation, we report about the crys-
tal growth and our evaluation of the physical properties, from which
we constructed a magnetic phase diagram.

(1] K.Kliemt et al. Cryst. Growth Des. 22, 5399 (2022).

[2] S.Sharma et al. Phys. Rev. Mater. 7, 023402 (2023).

(3] K.Shigetoh et al. Phys. Rev. B 76, 184429 (2007).

TT 58.6 Fri 12:45 H31
Coherent valence dynamics in UAl3 — eViNIciUs EsTEVO Siva
Frense!, HLyNUR GRETARssoN?, Eric BAUERS, ATsusur HARIKI?,
FiLie RonNING3, and MAREIN Raun! — Center for Electronic Corre-
lations and Magnetism, Augsburg, Germany — 2P01 High Resolution
Dynamics Beamline, Hamburg, Germany — 3Institute for Materials
Science, Los Alamos, USA — 4Department of Physics and Electron-
ics, Osaka, Japan
The interaction between itinerant and localized electrons, as proposed
by the Kondo model, enables the formation of heavy fermions, and
unconventional superconductivity. In f-electron intermetallics with
a large Kondo temperature, the emergence of lattice-coherent va-
lence dynamics can be resolved by resonant inelastic x-ray scattering
(RIXS). In the simple cubic, strongly valence fluctuating compound
UAl3, a coherent Fermi surface of Kondo quasiparticles emerges around
Teon ~ 200 K. We study the excitations of these quasiparticles using
the newly available RIXS instrumentation for the tender x-ray range.
The spectra indeed reveal dispersive trends of the 5f interband exci-
tations at low temperatures, reminiscent of the isostructural 4f com-
pound CePd3[1]. [1] M.C.Rahn, et al., Nat. Comm. 13, 6129 (2022).



