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Thursday, December 8th.

Opening
13:00-13:05 Opening Remark, Announcement SHIBAUCH]I, Takasada
Session 1: Chair : SHIMIZU, Yasuhiro
13:05-13:25 SHIBAUCHI, Takasada (University of Tokyo)
“Enhanced Superconducting Pairing Strength near a Nematic Quantum Critical Point”
13:25-13:45 OKAMOTO, Yoshihiko (University of Tokyo)
“Superconductivity in Ternary Scandium Tellurides with 3d, 4d, and 5d Transition Metals”
13:45-14:05 EISAKI, Hiroshi (AIST)
“Competing order in 1144-type iron based superconductors”
14:05-14:25 IKEDA, Hiroaki (Ritsumeikan University)
“Development of first-principles calculations and multipole correlations”
14:25-14:45 KASAHARA, Shigeru (Okayama University)
“Puzzles of the superconducting state in tetragonal FeSe1xSx”
14:45-15:00 UCHIDA, Yoshiaki (Osaka University)
“Shape control of materials using liquid crystals as reaction fields”
15:00-15:15 HIRAI, Daigorou (Nagoya University)
“Novel molecular orbital crystal and possible liquid crystal state in RuP”
Session 2: Chair : ARITA, Ryotaro
15:40-16:00 OHGUSHI, Kenya (Tohoku University)
“Metal-insulator transition on honeycomb lattice”
16:00-16:20 OKAZAKI, Kozo (University of Tokyo)
“HHG-laser-based time- and angle-resolved photoemission spectroscopy with wavelength-tunable
excitation”
16:20-16:40 HIRORI, Hideki (Kyoto University)
“Harmonic generation from nonlinear THz spin dynamics in antiferromagnets”
16:40-17:00 WADATI, Hiroki (University of Hyogo)
“Time-resolved pump—probe measurements of ferromagnetic and antiferromagnetic thin films”
17:00-17:20 TODA, Yasunori (Hokkaido University)
“Optical vortex induced spatio-temporally modulated superconductivity in a high-7¢ cuprate”
17:20-17:40 ARIMA, Taka-hisa (University of Tokyo)
“Rotation Symmetry Breaking and Magnetic Skyrmion Lattice in EuAls”
17:40-17:55 OKAMURA, Yoshihiro (University of Tokyo)
“Observation of topological magneto-optical effect from skyrmion lattice”
17:55-18:10 UCHIDA, Masaki (Tokyo Institute of Technology)
“Fabrication and control of Sr3Ru207 films by molecular beam epitaxy”
Friday, December 9th.
Poster Session: Chair : KIMURA, Tsuyoshi
09:00-10:00 1 min. Preview, using “Zoom”
10:00-12:00 Poster Presentation, using “Remo”
Session 3: Chair : OKAMOTO, Yoshihiko
14:00-14:20 SHIMIZU, Yasuhiro (Nagoya University)
“Spin dynamics of quantum spin liquid crystals”
14:20-14:40 SHANNON, Nic (OIST)
“Simulating the dynamics of quantum liquid crystals in spin-1 magnets”
14:40-15:00 MOTOME, Yukitoshi (University of Tokyo)
“Spin nematics meet spin liquids: numerical study of the S=1 Kitaev model with biquadratic interactions”
15:00-15:20 SHIMAKAWA, Yuichi (Kyoto University)

“Orthogonal antiferromagnetism in quadruple perovskites driven by hidden kagomé lattices”
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15:20-15:40

15:40-15:55

Session 4:
16:20-16:40

16:40-17:00
17:00-17:20
17:20-17:40

17:40-17:55
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KOBAYASHI, Kensuke (University of Tokyo)

“Physical properties measurement using diamond quantum sensors”
YONEZAWA, Shingo (Kyoto University)

“Symmetry breakings observed in quantum liquid crystals”

Chair : OHGUSHI, Kenya

KIMURA, Tsuyoshi (University of Tokyo)

“Antiferromagnetic domain imaging via linear magnetoelectric effect”
TOGAWA, Yoshihiko (Osaka Metropolitan University,)

“Control of chiral spin response in chiral materials”
SATO, Masahiro (Chiba University)

“Quantum Version of Uniaxial Chiral Ferromagnets”
ARITA, Ryotaro (University of Tokyo)

“Ab initio search for functional magnets based on cluster multipole theory”
ONOSE, Yoshinori (Tohoku University)

“Chirality-dependent spin current generation in a helimagnet”

Saturday, December 10th.

Session 5:
09:30-09:50

09:50-10:10

10:10-10:30

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:45

Closing
11:45-

Chair : TOGAWA, Yoshihiko

HANAGURI, Tetsuo (RIKEN)

“Search for novel electronic nematic states by spectroscopic-imaging STM”
SATO, TakuJ (Tohoku University)

“Magnetoelectric effect in a-Cu2V207”
ISHIZAKA, Kyoko (University of Tokyo)

“Laser tARPES study on atomically-thin transition-metal ditelluride flakes”
KONTANI, Hiroshi (Nagoya University)

“Novel quantum liquid crystal states in recently discovered strongly correlated metals”
KUDO, Kazutaka (Osaka University)

“Superconductivity in BaPt(Asi-«Sbx) with honeycomb networks”
TOHYAMA, Takami (Tokyo University of Science)

“Exciton-Assisted Anisotropic Low-Energy Spin Dynamics in Photoexcited Mott Insulators’
MATSUNO, Jobu (Osaka University)

“Estimation of DM interaction at oxide interfaces”

)

Winner announcement, QLC Young Researcher Award: ~ WADATI, Hiroki
Closing Remark: SHIBAUCHLI, Takasada
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[1] C. J. Butler, Y. Kohsaka, Y. Yamakawa, M. S. Bahramy, S. Onari, H. Kontani, T. Hanaguri, and S. Shamoto,
Proc. Natl. Acad. Sci. U.S.A. 119, e2212730119 (2022).

[2] Masahiro O. Takahashi, Masahiko G. Yamada, Daichi Takikawa, Takeshi Mizushima, and Satoshi Fujimoto,
Phys. Rev. Res. 3, 023189 (2021). O. Tanaka, Y. Mizukami, R. Harasawa, K. Hashimoto, K. Hwang, N. Kurita,
H. Tanaka, S. Fujimoto, Y. Matsuda, E.-G. Moon, and T. Shibauchi, Nat. Phys. 18, 429 (2022).

[3] Y. Shimamoto, Y. Matsushima, T. Hasegawa, Y. Kousaka, I. Proskurin, J. Kishine, A. S. Ovchinnikov, F. J.
T. Goncalves, and Y. Togawa, Phys. Rev. Lett. 128, 247203 (2022)

[4] Shusaku Imajo, Toshihiro Nomura, Yoshimitsu Kohama, and Koichi Kindo, Nat. Commun. 13, 5590 (2022).
[5] K. Kinjo, M. Manago, S. Kitagawa, Z. Q. Mao, S. Yonezawa, Y. Maeno, K. Ishida, Science 376, 397 (2022).
[6] H. Kontani, R. Tazai, Y. Yamakawa, and S. Onari, Adv. Phys. 70, 355 (2021). R. Tazai, Y. Yamakawa, S.
Onari, and S. Kontani, Sci. Adv. 8, eabl4108 (2022).
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[1] M. Hori, R. Ghadimi, T. Sugimoto, T. Tohyama, and K. Tanaka, JPS Conf. Proc. 38, 011062 (2023)
[https://doi.org/10.7566/JPSCP.38.011062].

[2] M. Hori, R. Ghadimi, T. Sugimoto, T. Tohyama, and K. Tanaka, JPS Conf. Proc. 38, 011065 (2023)
[https://doi.org/10.7566/JPSCP.38.011065].

[3] R. Ghadimi, M. Hori, T. Sugimoto, and T. Tohyama, arXiv:2304.10699
[https://doi.org/10.48550/arXiv.2304.10699].
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[1] D. Sekine, T. Sato, Y. Tokunaga, T. Arima, and M. Matsubara, JPS Conf. Proc. 38, 011121 (2023)
[https://journals.jps.jp/doi/abs/10.7566/JPSCP.38.011121].

[2] D. Sekine, T. Sato, Y. Tokunaga, T. Arima, and M. Matsubara, To be submitted.

[3] MAJRIEFN, LAHMEN, AR, FEAE%EE 51, 173 (2016).

[4] T. Sato, N. Abe, S. Kimura, Y. Tokunaga, and T. Arima, Phys. Rev. Lett. 124, 217402 (2020)
[https://journals.aps.org/prl/abstract/10.1103/PhysRevl ett.124.217402].
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Correlation-driven electronic nematicity in the Dirac semimetal BaNiS2

BO1 Bt Christopher J. Butler

The discovery and understanding of new electronic phases that break the lattice symmetries of a host crystal
are of fundamental interest and potential technological utility. Symmetry breaking in electronic behavior that is
caused by electron-electron correlations is of intrinsic interest as a quantum many-body problem, and is also known
to coincide, in cuprate and Fe-based materials, with unconventional superconductivity. Unusual symmetry
breaking phases include various density waves, orbital or spin nematic and smectic phases, electronic glassy phases,
skyrmion lattices and others. While such broken symmetry phases are embodied in a microscopic order parameter,
on the other hand, some electronic behaviors can be allowed or enforced by global, topological band properties.
These can include band inversion resulting in robust semimetallic band crossings at isolated Dirac nodes or
extended ‘nodal-lines’ within the Brillouin zone. Unusual phenomena have been suggested to emerge when both
local correlations and global topological effects coexist in the same material, but example materials that realize
such systems remain relatively few and these phenomena are yet to be fully elucidated.

Among the materials attracting interest in this regard is the Dirac semimetal BaNiS,. This material hosts
layered square nets of Ni, providing an exemplary 2D correlated-electron system. It also hosts topologically
guaranteed Dirac nodal-lines formed from the Ni d bands.

In the work described here [1], we L(r, E = 55 meV) L(r, E = 68 meV)
investigated BaNiS, using scanning ALY
tunneling microscopy (STM), an 111) |
unparalleled tool for the discovery
and characterization, via atomically
resolved tunneling spectroscopy, of
microscopic symmetry-breaking
charge configurations. We exploit the
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Fig. 2. STM topography (left, 4x4 nm? field of view) of the four-fold
sub-unit-cell resolution of STM t0  symmetric Ni square net in BaNiSz, and (center and right) paired, two-fold
discover  bond-order  electronic  symmetric bond-order patterns in the electronic density of states.

nematicity in bands above the Fermi

level. We also use the capability of STM to observe interference patterns of electronic quasiparticles scattered by
impurities, in this case to obtain information about the Dirac nodes of BaNiS;, and to understand the underpinnings
of bond-order nematicity in momentum space. With the help of calculations in the density wave equation
framework, we understand the nematicity in terms of a d-form factor energy correction in the Brillouin zone,
ultimately emerging from interference of spin fluctuations within the Ni square net. We finally discuss how the d-
form factor nematicity and Dirac bands co-exist in this system.

Our observations help to understand both the correlated-electron and topological phenomena in BaNiS; and
more generally demonstrate the capabilities of STM to discover and visualize microscopic symmetry-breaking
configurations resulting from electronic correlations in other, newly emerging material systems.

References
[1] C. J. Butler, Y. Kohsaka, Y. Yamakawa, M. S. Bahramy, S. Onari, H. Kontani, T. Hanaguri and S. Shamoto,
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Exploring electron pairing symmetry in kagome superconductors

D01 ZHONG, Yigui and OKAZAKI, Kozo

The kagome lattice, made of corner-shared triangles, is an exciting platform for emergent quantum phenomena
[Fig. 1(a)]. Due to the wave-function interference, the electronic structure of the kagome lattice features flat band,
Dirac Fermion, and van Hove singularities that result in a rich interplay between topology, geometry, and
correlations. For kagome metals with the van Hove singularities near Fermi energy, the high density of states
combing with the frustrated lattice geometry are predicted to support novel electronic orders. Recently, in a
topological kagome metal AV3Sbs (A = K, Rb, Cs), superconductivity that intertwines with charge density wave
(CDW), nematicity and loop current is observed. To date, the origin of superconductivity and its interplay with
other symmetry-breaking orders remain rigorous debate.

To address this, we first test the electron-phonon coupling (EPC) which ® aser detector ;3
could driver Bardeen-Cooper-Schrieffer superconductivity. Using laser-based 4
angle-resolved photoemission spectroscopy (ARPES) and Eliashberg function
analysis, we experimentally extract the EPC strength A by determining the
EPC-induced kinks in the electronic band structure [1]. Our results reveal an

intermediate EPC with A = 0.45-0.6, which can the superconducting (SC)
transition at a temperature on the same magnitude of the experimental SC
transition temperature T.. Moreover, we find that \VV 3d-obital EPC is enhanced
by about 50% in the isovalent-substituted Cs(Vo.9sNbg 7)3Sbs with an elevated
T = 4.4 K. These results suggest that EPC can play an important role on the

Supconducting kagome lattice

(b) .
Isotropic
SC gap
Y

superconductivity in CsV3Shs.

To further illuminate the microscopic pairing mechanism and the
cooperation/competition between multiple phases, a fundamental issue is to
determine the SC gap symmetry, which can be directly measured by ARPES.
However, the relatively low T renders the precise ARPES determination of ~ Fig. 1: Isotropic SC gap
the gap in the SC state extremely challenging. Considering the accessibility in ~ Symmetry in CsVsSbs-derived
terms of temperature and possible influence of CDW, we select ;iazmzﬁcsﬁstrcg:d:gsli a(na(:
Cs(Vo.93Nboo7)3Sbs and Cs(VogsTao14)sSbs for the SC gap measurement kagome lattice. (b) SC gap
(denoted as Nb0.07 and Ta0.14 respectively). The Nb0.07 sample exhibits @  gtricture in the momentum
Tc of 4.4 Kand a CDW transition at Tcow = 58 K, whereas the Ta0.14 sample  space measured by ARPES.
exhibits a T. of 5.2 K, but no clear CDW transition. Our high-resolution
ARPES results [2] uncover a robust nodeless, nearly isotropic and orbital-independent SC gap in the momentum
space of these two CsV3Shs-derived kagome superconductors [Fig. 1(b)].

The robust isotropic SC gaps in presence or absence of the CDW seem to be consistent with a conventional s-
wave pairing, which is supported by the EPC studies. Precisely, these results do not rule out other nodeless pairing
states due to the lack of phase information in ARPES measurement. Additionally, our recent muon spin relaxation
rate measurements on the Ta0.14 sample provide also provide evidence for the potential presence of time-reversal
symmetry-breaking superconductivity, highlighting the need for further examination.

Cs(V.45Nby 07)3Sbs

Cs(Vg geTag 14)3Sbs

[1] Y. Zhong et al., Nature Communications 14, 1945 (2023) [https://doi.org/10.1038/s41467-023-37605-7].
[2] Y. Zhong et al., Nature 617, 488 (2023) [https://doi.org/10.1038/541586-023-05907-X].
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Investigation of the ground state properties of a novel kagome family

B01 SHARMA, Ramender Kuma

The kagome lattice is a celebrated frustrated lattice in 2D to harbor distinct ground states, which include
disordered ground state like a quantum spin liquid [1] and discrete magnetically ordered ground states. While S =
% kagome materials have been at the forefront of research because of their potential to stabilize the spin liquid
state, less attention has been paid to comprehend the kagome materials with S = %. However, interesting ground
states are predicted for kagome lattice with S > % [2]. We are involved at understanding the physical properties of
a kagome family with chemical formula LigX(=Cr,Fe,V)sPsO29 [3,4], which was discovered more than two decades
ago, but recently got considerable attention because of
the realization of a one-third magnetization plateau and
classical spin liquid ground state in the S=5/2 kagome
material LigFesPgOz [5]. The material shows an 50t
antiferromagnetic order at 1.3K and the plateau physics
is easily accessible with a moderate value of magnetic
field because of a weak J(~1K). This family is found
to host several trivalent ions with S=1,3/2 and 5/2 and in
turn a variety of ground states. We further investigated
the role of quantum fluctuations in selecting the ground
state by studying the sister kagome material LigCrzPgO2g 0
[6] with active ty, orbitals and a lower spin quantum 010 20 30 40 50 &0
number (S=3/2). It is found to show a ferromagnetically T(K)
ordered ground state with the Curie temperature 2.7K
and the Curie-Weiss temperature ~3K, se€ Fig. (1).  Fig. 1: (left y-axis) Thermal variation of susceptibility ()
Interestingly, the material shows the survival of  andinverse susceptibility (1/x) (right y-axis). Inset shows
magnetic correlation above the ordering temperature ina  the maanetic isotherm at 1.9K for LisCrsPsO2s.
wider temperature range. The ground state properties of this material is dominated by the nearest neighbor
ferromagnetic exchange coupling and the presence of additional antiferromagnetic couplings, significantly weaker
than the 1% nn, has been observed. The magnitude of DM interaction term is quite small (10°meV) and the
ferromagnetism is purely emerging as a result of super-exchange interaction. One of the main features of this
family is that the corner sharing XOs octahedra form a 2D kagome lattice in the ab-plane, without maintaining the
Cs symmetry and it is speculated to be impacting the physical properties of this family.

In addition to that, we are also trying to develop a holistic understanding about the ground state properties of
the S=1 member of this family, which does not retain any magnetic ordering down to 2K [4], but appears to have
a rather complex ground state. We plan to conduct high pressure NMR experiment to drive the system towards
magnetic ordering by perturbing the local energy scales and studying the phase diagram under pressure.
References:

[1] L. Balents, Nature (London) 464, 199 (2010).
[2] L. Messio, C. Lhullier, ad G. Misguich, Phys. Rev. B. 83, 184401 (2011).
[3] S. Poisson, F. d’Yoire, Nguyen-Huy-Dung, E. Brety, and P. Berthet, J. Solid state Chem. 138, 32 (1998).
[4] M. Onoda and S. Takada, J. Phys. Soc. Jpn. 89, 034002 (2020).
[5] E. Kermarrec, R. Kumar, R. Henaff, B. Koteswararao, P. L. Paulose, P. Mendels and F. Bert.

Phys. Rev. Lett. 127, 157202 (2021). https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.127.157202
[6] R. Kumar, A. Chakraborty, S. Fukuoka, F. Damay, E. Kermarrec, P. L. Paulose, Y. Ihara.

Phys. Rev. B 107,134432 (2023). https://journals.aps.org/prb/pdf/10.1103/PhysRevB.107.134432
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