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QLC2021 a7 A

Tuesday, May 11, 2021
Opening
8:00-8:10  Takasada Shibauchi, Co-Chair of QLC2021  (Univ. of Tokyo, Japan)

Session 1 Chair: Takami Tohyama (Tokyo Univ. of Sci., Japan)

8:10-8:40  Nematic quantum criticality in iron-based superconductors
Jiun-Haw Chu  (Washington Univ., USA)

8:40-9:10  Orbital transmutation in FeSe
Andrey V. Chubukov (Univ. of Minnesota, USA)

9:10-9:40  Perfect flat band and trimerized charge ordering out of strong spin-orbit interaction
Chisa Hotta  (Univ. of Tokyo, Japan)

Session 2 Chair: Hiroshi Eisaki (AIST, Japan)
10:00-10:30 Spectroscopic evidence of an additional symmetry breaking in bulk FeSe and superconductivity pairing at 83K in single-layer
FeSe films
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Xingjiang Zhou (Institute of Physics, CAS, China)
10:30-11:00 Superconductivity in infinite-layer nickelates
Harold Y. Hwang (Stanford Univ., USA)
11:00-11:25 Materials design of layered d° nickelates and magnetic exchange coupling
Yusuke Nomura (RIKEN, Japan)

Poster Session 1
12:30-14:30 Poster Presentation, using “Remo”

Session 3 Chair: Ryotaro Arita (Univ. of Tokyo, Japan)
15:00-15:25 Superconductivity-driven ferromagnetism and spin manipulation using vortices in a magnetic superconductor EuRbFe,As,
Hiroshi Eisaki (AIST, Japan)
15:25-15:50 Exotic pairing states in FeSe-based nematic superconductors
Takasada Shibauchi (Univ. of Tokyo, Japan)
15:50-16:15 FFLO superconducting states in the BCS-BEC crossover superconductor FeSe
Shigeru Kasahara (Okayama Univ., Japan)
16:15-16:40 BCS-BEC crossover controlled by electronic nematicity in FeSe; xS
Kozo Okazaki (Univ. of Tokyo, Japan)

Session 4 Chair: Kenya Ohgushi (Tohoku Univ., Japan)

17:00-17:30 Presaturation phases in layered quantum ferro-antiferromagnets
Andrey Zheludev (ETH, Switzerland)

17:30-18:00 a-RuCl; on graphene: subtle interplay of spin, charge and strain effects
Roser Valenti (Goethe Univ. Frankfurt, Germany)

Wednesday, May 12, 2021

Session 5 Chair: Kensuke Kobayashi (Univ. of Tokyo, Japan)

8:00- 8:30  Quantum Criticality in Twisted Transition Metal Dichalcogenides
Abhay Narayan Pasupathy (Columbia Univ., USA)

8:30-9:00 Twist engineering of two-dimensional magnetism in double bilayer Crl; homostructures
Liuyan Zhao (Univ. of Michigan, USA)

9:00-9:30  Visualization of stripe domains in strongly correlated materials by microwave microscopy
Keji Lai  (Univ. of Texas at Austin, USA)

Session 6 Chair: Takahisa Arima (Univ. of Tokyo, Japan)
10:00-10:30 Cu and Co-based materials with spin-orbit entanglement
Je Geun Park  (Seoul Nat. Univ., Korea)
10:30-11:00 Coupling superconductors to magnets via spin and flux topology
Christos Panagopoulos (Nanyang Tech. Univ., Singapore)
11:00-11:25 Observation of unconventional ferroic domains with linear optical effect
Tsuyoshi Kimura (Univ. of Tokyo, Japan)

Poster Session 2
12:30-14:30 Poster Presentation, using “Remo”

Session 7 Chair: Yoshihiko Togawa (Osaka Prefecture Univ., Japan)
15:00-15:25 Thermal Hall effect induced by magnetic skyrmion lattice in GaV,Ses
Takahisa Arima  (Univ. of Tokyo, Japan)
15:25-15:50 Deformation of skyrmion lattice in MnSi under current flow
Taku J. Sato  (Tohoku Univ., Japan)
15:50-16:15 Nano-to-micro spatiotemporal dynamics of metastable magnetic skyrmions
Takahiro Shimojima (RIKEN, Japan)
16:15-16:40 Photo-induced magnetization dynamics observed with synchrotron radiation and free electron lasers
Kohei Yamamoto (Inst. for Molecular Sci., Japan)

Session 8 Chair: Nic Shannon (OIST, Japan)

17:00-17:30 Orbital dynamics in frustrated rare earth titanate pyrochlores
Urs Staub  (PSI, Switzerland)

17:30-18:00 Chemical tuning of the compositions, structures and properties of layered chalcogenides and oxide chalcogenides
Simon Clarke (Univ. of Oxford, UK)

Thursday, May 13, 2021
Session 9 Chair: Hiroshi Kontani (Nagoya Univ., Japan)
8:00-8:30  The Chemistry of Quantum Spin Liquids

Tyrel M. McQueen (Johns Hopkins, USA)
8:30-9:00  Odd-parity superconductivity in UTe; and CeRh,As;

Daniel Agterberg (Univ. of Wisconsin-Milwaukee, USA)
9:00-9:30  Quantum liquid crystals in the Hubbard model

Thomas Peter Devereaux (Stanford Univ., USA)

Session 10 Chair: Takasada Shibauchi (Univ. of Tokyo, Japan)
10:00-10:30 Novel aspects of nematicity and superconductivity in Fe chalcogenides
Peter J. Hirschfeld (Univ. of Florida, USA)
10:30-11:00 Hidden phases born of a quantum spin liquid
SungBin Lee (KAIST, Korea)
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11:00-11:25 Quantum spin nematics: quantum liquid crystals in magnets
Nic Shannon (OIST, Japan)

11:25-11:50 Nonlinear optical responses in quantum spin liquids
Masahiro Sato  (Ibaraki Univ., Japan)

11:50-12:15 Large magnetic-field-induced strain in geometrically frustrated sulfides
Yoshihiko Okamoto  (Nagoya Univ., Japan)

Session 11 Chair: Takami Tohyama (Tokyo Univ. of Sci., Japan)
13:50-14:15 Topological spin moiré and emergent electromagnetism
Yukitoshi Motome (Univ. of Tokyo, Japan)
14:15-14:40 Emergent transport phenomena induced by spin-chirality fluctuations in a chiral magnet MnGe
Naoya Kanazawa (Univ. of Tokyo, Japan)
14:40-15:05 Lattice dynamics coupled to charge and spin degrees of freedom in the molecular dimer-Mott insulator
Takahiko Sasaki (Tohoku Univ., Japan)
15:05-15:30 Unified description of bond- and charge/spin loop current orders: importance of form factor and vertex corrections
Rina Tazai (Nagoya Univ., Japan)

Session 12 Chair: Testuo Hanaguri (RIKEN, Japan)

15:50-16:20 Topological nematic phase transition in Kitaev magnets
Satoshi Fujimoto (Osaka Univ., Japan)

16:20-16:50 Evolution of charge and pair density modulations in cuprate
Xintong Li  (Peking Univ., China)

Closing
16:50-17:00 Tsuyoshi Kimura, Co-Chair of QLC2021  (Univ. of Tokyo, Japan)

RREF—kyTav
Poster Session 1  Tuesday, May 11, 2021
PS1-01 Makoto Masuko  (The University of Tokyo)
Nonreciprocal charge transport in topological insulator (Bi,Sb),Tes / superconductor PdTe; junctions
PS1-02 Ryutaro Okuma (University of Oxford)
Dimensional reduction by geometrical frustration in a cubic antiferromagnet composed of tetrahedralclusters
PS1-03 Oleg Utesov  (B.P. Konstantinov Petersburg Nuclear Physics Institute)

Mean-field approach for thermodynamically stable skyrmion lattices in frustrated antiferromagnets with dipolar interaction

PS1-04 Hirotaka Abe (University of Hyogo)

Observation of magnetic domains of GdFeCo thin film under laser irradiation
PS1-05 Ryunosuke Takahashi (University of Hyogo)

Synthesis and superconducting properties of EuSn:As,
PS1-06 Masahiko G. Yamada (Osaka University)

Electric probe for the toric code phase in Kitaev materials through the hyperfine interaction
PS1-07 Yoshihiko Okamoto ((Nagoya University)

Superconductivity in one-dimensional tellurides Nb,Pd;Tes and chemically-doped Ta>Pd;Tes
PS1-08 Kazuhiro Kimura  (Kyoto University)

Probing the three-state Potts nematic fluctuation by ultrasound
PS1-09 Ryotaro Sano  (Kyoto University)

Nonreciprocal electron hydrodynamics in noncentrosymmetric metals under magnetic fields with applications of nonreciprocal

surface magneto-plasmon
PSI-10 Shuichi Iwakiri  (Osaka University)
Nonlinear transport in magnetic tunnel junction
PS1-11 Kento Sasaki (The University of Tokyo)
Detection and control of a single proton spin in a diamond thin film with a single quantum sensor
PS1-12 Shun Okumura  (ISSP)
Hedgehog lattice in a centrosymmetric cubic metal
PS1-13 Tatsuya Miki  (Saitama University)
Odd-frequency pairing inherent in Bogoliubov Fermi liquid
PS1-14 Joji Nasu  (Yokohama National University)
Spin-splitting and spin Seebeck effect on nonmagnetic excitonic insulators
PS1-15 Koji Inui  (The University of Tokyo)
Determinant-free fermionic wave function using a feed-forward neural network
PSI-16 Kotaro Shimizu  (The University of Tokyo)
Phason in multiple-Q topological spin textures
PS1-17 Aki Kitaori  (The University of Tokyo)
Emergent induction of YMnsSns beyond room temperature
PS1-18 Moeta Tsukamoto  (The University of Tokyo)
Magnetic domain structure imaging using diamond quantum sensor
PS1-19 Masamichi Nakajima  (Osaka University)
Elastoresistivity measurement on iron-based superconductor Ba, .K.Fe;As;
PS1-20 Kiyu Fukui  (The University of Tokyo)
Pseudo-fermion functional renormalization group study on the feasibility of Kitaev quantum spin liquid
PS1-21 Kenta Kimura (The University of Tokyo)
Orthogonal magnetization induced by a combination of magnetic quadrupoles and crystal chirality
PS1-22 Masahiro O. Takahashi ~ (Osaka University)
Topological nematic phase transition in Kitaev magnets under applied magnetic fields
PS1-23 Rico Pohle  (The University of Tokyo)
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Dynamics of a quantum liquid crystal from numerical simulation
PS1-24 Koki Eto  (Nagoya University)

Crystal structure and physical properties of geometrically frustrated 4f magnets NaLnTe, (Ln = Ce, Pr, Nd)
PS1-25 Minoru Kanega  (Ibaraki University)

Numerical analysis of optical fermionic response in Kitaev spin liquids
PS1-26 Sparsh Mishra ~ (Nagoya University)

Effect of long-range Coulomb interaction on the surface state of a topological Insulator
PS1-27 Haruhisa Kitano  (Aoyama Gakuin University)

Contribution of Josephson current and its nonequilibrium effects in the c-axis short weak links of FeTe ¢Se.4 superconductors
PS1-28 Yusaku Shinoda  (Nagoya University)

Superconductivity in Ca;M,Bis (M = Pd, Pt)
PS1-29 Michiya Chazono  (Kyoto University)

Magnetopiezoelectric effect in superconductors
PS1-30 Yoichi Kageyama  (The University of Tokyo)

Laser-PEEM study on electron nematicity in Ba,..Na.Fe,As; withx = 0.18
PS1-31 Akira Matsui ~ (The University of Tokyo)

Skyrmion-size dependence of the topological Hall effect: A real-space calculation
PS1-32 Takeshi Hayashida  (The University of Tokyo)

Visualization of ferroaxial domains in RbFe(MoO,); via electrogyration
PS1-33 Yoshito Watanabe  (The University of Tokyo)

Control of the magnetic phase diagram of Ba;CoGe:0; by the partial substitution of non-magnetic Zn’>* for Co*"
PS1-34 Taisei Kitamura  (Kyoto University)

Nontrivial correction due to geometric effect to superfluid weight in monolayer FeSe on SrTiO;
PS1-35 Kensuke Ogawa  (The University of Tokyo)

Development of temperature imaging technique using diamond quantum sensor
PS1-36 Yajian Hu  (Kyoto University)

An all-fiber magneto-optical Kerr effect setup towards detection of chiral superconductivity
PS1-37 Seiichiro Onari  (Nagoya University)

Analysis of phase diagram in FeSe,..Te,
PS1-38 Akito Daido  (Kyoto University)

Thermodynamic formulation of electric quadrupole moments
PS1-39 Kazuki Nakazawa  (The University of Tokyo)

Thermal transport in the Kitaev spin liquid under a staggered magnetic field
PS1-40 Yue Sun  (Aoyama Gaguin University)

Out-of-plane transport properties of FeSe single crystal
PS1-41 Ryota Watanabe  (The University of Tokyo)

Enhancement of anomalous Hall effect in Fermi energy tuned intrinsic magnetic topological insulator Mn(Bi,Sb),Te, thin films
PS1-42 Yuma Umimoto  (The University of Tokyo)

Magnetic alignment of pseudo-polyrotaxane nanosheets
PS1-43 Yoshiki Tani  (University of Hyogo)

Observation of magnetic domains of NiCo,0y thin films by a MOKE microscope
PS1-44 Kazushi Aoyama  (Osaka University)

Frustration-induced hedgehog lattice in breathing-pyrochlore Heisenberg antiferromagnets
PS1-45 Hiroshi Watanabe  (Ritsumeikan University)

Unified Description of cuprate superconductors using four-band d-p model

Poster Session 2 Wednesday, May 12, 2021
PS2-01 Tokuro Shimokawa  (OIST)
High-field spin nematic state in S=1/2 J,-K square-lattice ferromagnet - Exact diagonalization study and related new
opensource package OS; -
PS2-02 Matthias Gohlke ~ (OIST)
High-field spin-nematic state in the S=1/2 J-K square-lattice frustrated ferromagnet
PS2-03 Makoto Naka  (Waseda University)
Spin current generation in collinear antiferromagnets
PS2-04 Ryuta Iwazaki  (Saitama University)
Spin-orbital model for fullerides
PS2-05 cancel
PS2-06 Yoshihiro Kato  (The University of Tokyo)
Topological magneto-optical effect induced by small-size skyrmion lattice
PS2-07 Kentaro Ueda  (The University of Tokyo)
Realization of quantum spin ice and tunable anomalous Hall effect in pyrochlore semimetal Pr,Ir,O;
PS2-08 Yutaka Akagi  (The University of Tokyo)
Topological magnons from “nematicity”
PS2-09 Satoshi Ando  (Nagoya University)
Development of spin fluctuation under the presence of d-wave bond order in cuprate superconductors
PS2-10 Kazutaka Kudo  (Osaka University)
Superconductivity of the fully and partially ordered Laves phase compounds
PS2-11 Taiki Kawamura  (Nagoya University)
Magnetism induced by the nesting vector at the edge of the single-component molecular conductor[Pt(dmdlt),]
PS2-12 Tadashi Adachi  (Sophia University)
Chiral superconductivity in BaPtAs,..Sb, with a honeycomb network
PS2-13 Sosuke Hori ~ (Osaka University)
Spin Hall magnetoresistance in CoFeB/SrlrOj; bilayer
PS2-14 Daigo Ohki  (Nagoya University)
Insulating mechanism of organic Dirac electron system o-(BEDT-TTF),l; and a-(BETS),l;
PS2-15 Shunsuke Furuya  (Ibaraki University)
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PS2-16

PS2-17

PS2-18

PS2-19

PS2-20

PS2-21

PS2-22

PS2-23

PS2-24

PS2-25

PS2-26

PS2-27

PS2-28

PS2-29

PS2-30

PS2-31

PS2-32

PS2-33

PS2-34

PS2-35

PS2-36

PS2-37

PS2-38

PS2-39

PS2-40

PS2-41

PS2-42

PS2-43

PS2-44

PS2-45

PS2-46

PS2-47

PS2-48

DC electric-field controls of superexchange and Dzyaloshinskii-Moriya interactions

Tsutomu Nojima  (Tohoku University)

Anomalous metallic transport induced by ferroelectric transition in ion-gated SrTiO;

Takami Tohyama  (Tokyo University of Science)

Antiphase oscillations in the time-resolved spin structure factor of photoexcited two-dimensional Mott insulator
Takanori Sugimoto  (Tokyo University of Science)

Effects of bond alternation and backscattering interaction in a 2D electron system with spontaneous breaking of rotational
symmetry

Youichi Yamakawa  (Nagoya University)

Unconventional orbital-charge density wave mechanism in transition metal dichalcogenide 1T-TaS,

Kimberly Remund  (OIST)

New method for studying dynamics and thermodynamics of spin-1 magnets: Application to the ferroquadrupolar order
Hiroshi Ikuta  (Nagoya University)

Transport anisotropy of NdFeAs(O,F) and NdFeAs(O,H)

Akira Kofuji  (Kyoto University)

Effects of strong correlations on nonlinear responses

Yota Komiyama  (Sophia University)

Fe-substitution effects on ferromagnetic fluctuations in heavily overdoped Bi-2201 cuprates

Yusuke Nagakubo  (Sophia university)

Hall resistivity in the electron-doped high-Tc cuprates Pr ;.Lag,Ce.CuQy reduced by improved annealing

Yusuke Masaki  (Tohoku University)

Vortices in *P; nematic superfluid: Majorana fermion and non-Abelian half-quantum vortex

Ryo Araki  (Kyoto University)

Current-induced two-fold anisotropy of the upper critical field of Sr:RuO4

Koki Shinada  (Kyoto University)

Nonreciprocal current induced by ferromagnetism in a Kondo lattice with Rashba-type SOC

Shun Matsubara  (Nagoya University)

Strong coupling theory for odd-frequency surface superconductivity with spontaneous spin current due to zero-energy
Andreev-bound-state

cancel

Kazuhiro Nawa  (IMRAM, Tohoku University)

Search for the J;-J> low-dimensional frustrated magnet

Yuta Mizukami  (The University of Tokyo)

Field-angle dependence of Majorana gap in a Kitaev spin liquid revealed by heat capacity measurements

Yoshiaki Uchida  (Osaka University)

Spins in Liquid Crystal

Masaki Roppongi  (The University of Tokyo)

Low-energy quasiparticle excitations in BiCh,-based superconductor studied by magnetic penetration depth measurements
Satoshi Tsuchiya  (Hokkaido University)

Ultrafast destruction and recovery of the Mott state in k-(BEDT-TTF),Cu[N(CN),]CI studied by three-pulse pump probe
spectroscopy

Yasunori Toda  (Hokkaido University)

Optical vortex generation and control in rotationally symmetry-breaking microcavities

Hideto Fukazawa  (Chiba University)

Pseudogap Behavior in T'-Pr, ;.Lay;Ce;CuOy and T'-La, sEug:CuO,,F), Studied by *%Cu NMR

Takuya Aoyama  (Tohoku University)

Pressure-induced orbital switching in iron-based ladder material BaFe,(S,..Sex);

Christopher Butler ~ (RIKEN CEMS)

Observation of electronic nematic order in the correlated Dirac semimetal BaNiS,

Hirotake Itoh  (Tohoku University)

Ultrafast photoresponse of electronic-ferroelectric domains depinned by anion ordering in strongly correlated organic
conductors

Ziyang Liu  (Nagoya University)

ITa-NQR study of the electronic state of excitonic insulator candidate Ta;NiSes

Yoshiaki Kobayashi ~ (Nagoya University)

Phase diagram of iron pnictide superconductor (Lag s Nagsi)Fe:As; (x =0 ~ 0.3)

Ryusuke Misawa  (The University of Tokyo)

Magnetic quadrupole order on chiral antiferromagnets probed by utilizing circularly polarized resonant x-ray scattering
Hideyuki Fujihara  (Tohoku University)

Ligand substitution effect of Kitaev-spin liquid candidate materialsRuX; (X = Cl, Br, and 1)

Takamasa Ohashi ~ (Nagoya University)

Nuclear quadrupole resonance in Kitaev quantum spin liquid candidate Ru,.,Os.Cl;

Tianchun Wang  (The University of Tokyo)

Absence of conventional room temperature superconductivity at high pressure in carbon doped H;S

Takemi Yamada  (Tokyo University of Science)

Theoretical analysis of the nonmagnetic nematic states of FeSe based on the DFT+U method and Wannier model
Taku Matsushita ~ (Nagoya University)

Quantum critical behaviors of spin-liquid candidate S=1/2 kagome magnet Cu-CAT-1

Yuki Kojima  (Tokyo Institute of Technology)

Inelastic neutron scattering study of a stacked spin-1/2 triangular and honeycomb lattices antiferromagnet Ba,CoTeOs
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Connections between quantum spin liquids and quantum liquid crystals

CO1¥f Nic Shannon

One of the most exciting and enigmatic phases of matter is the quantum spin liquid (QSL), a magnetic state
with fractionalized excitations and long-range entanglement [1]. QSL have many properties in common with
quantum liquid crystals. ~ However, quantum liquid crystals have not traditionally been associated with QSL,
since liquid crystals break rotational symmetries, while the best-known examples of spin liquids do not.

In a recent study [2], we have explored the connection between quantum spin liquids and quantum spin
quantum liquid crystals in the context of a “quantum spin ice” model motivated by rare-earth pyrochlore
magnets.  Quantum spin ice is a QSL with emergent electrodynamics, where electric charges are fractionalized,
“spinon” excitations [1,3]. We find that interactions within this QSL, can lead to the condensation of pairs of
spinons.  And, just as the condensation of pairs of electrons in a metal drives superconductivity, so the
condensation of pairs of spinons in quantum spin ice leads to a new “quantum spin nematic” state [4-7]. This
quantum spin nematic is a quantum liquid crystal in the sense of breaking spin-rotational symmetries, but at the
same time it remains a QSL, with the exotic, fractionalised excitations of quantum spin ice.

This work opens a new perspective on pyrochlore magnets, and suggests that quantum liquid crystals may
exhibit many of the interesting properties of QSL.

0.4 .
Charged 7, QSL ' Supersolid
Qr 0.3 :
) :
¢r,, L - X _"“"“"““"-"'. ------------
-5 1
-, I, QSL : Higgso
T o
i .
e 1 U(1), QSL "‘_
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'+ JZ
Fig. 1 Illustration of fractionalized excitations within Fig. 2 Phase diagram of quantum spin ice model
quantum spin ice.  Flipping a single spin creates two within studied in [2], showing the relationship between
fractionalized “spinon” excitations, ¢. Fluctuations of different quantum spin liquid (QSL) states.
gauge charge, Q, mediate an attractive interaction Condensation of pairs of spinons converts a QSL with
between these spinons, which can cause them to U(1l) gauge symmetry into a QSL with Z2 gauge
condense in pairs. symmetry, which is simultaneously quantum liquid

crystal.
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[2] H.-J.Yang, N. Shannon and S.-B Lee, Phys. Rev. B 104, L.100403 (2021)
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[3] “Quantum Monte Carlo Simulations of Quantum Spin Ice”, N. Shannon in “Spin Ice”, Ed. M. Udagawa and
L. Jaubert, Springer (2021) [https://doi.org/10.1007/978-3-030-70860-3]
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cs, HIETP&volume=60&issue=2&date=1984&spage=267&issn=0038-5646]
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