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x = np.zeros(nun_steps + 1)
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plt. tigure(figsizes(6, 6))
y, marker='o', linestyle='-')

plt.title("2D Brownian Mation”) -
plt.xlabel("x") ‘-ﬁ‘
plt.ylabel("v") > «
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14:40~14:50 a—b—7 LAY
14:50~16:30 Y¥ I 1
JB1.  REAR HEOR (RORER)

AR T % TN T2 A B 7 R L E O — B2 IRk L
JB2.  BJII #5B RURIEA)

NEE EBEO 7 n A4 — "= LR LA e T —)
JB3. K ER(RKEERET)

R IRRENC BT 5 Vv I v TR
JB4.  Kianoosh Taghizadeh (FIPER)

[Particle networks in granular mixtures by X-ray tomography |
16:30~16:40 Ta—kb—T LAY
16:40~18:20 AT A#EK 2
GT5. &% st (Pk CMC)

(72 RZEbT 5 T AWtk % 5k 9~ 2 S — I B A S 5 3R O A EE )
GT6. FJIl ‘HE (LEX)

¥ 11 7 AL OB EINZREIZ A F 2 7 A L2000 o BIfR )
GT7. 75 —9n (B K CCS)

(<7 2 ZHfR LI e REFICARIEB T 5 A Y BT L
GT8.  /INH#H 2 (BH#RT)

(775 ATCRE DIREEHE DT — 0 712D

10481 H (K
9:00~9:45  RFhIGETE 2
PL3. ¥ H —= GRICHfEE)
= AK T HEICEBRT 2B ON T A
9:45~10:35 ET - A HT A1
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ES1. g s (B
MEFHFIBICHES SND 7 4/ » DH T ZIRIEDEI LA
ES2.  FHII S (FEEBER)
MM~ A M L—3a VB A U D RFTR R & BT 7 AB5
10:35~10:45 I—b—T LA 7
10:45~12:00 ET - AU AT A2
ES3.  HEH ke RKHRE3UR)
MEEwE D77 X
ES4. 1[I s BrRpeE)
MEIGHIENC & D BT 7 ARKE)
ES5. A R U1 )
(AT T ADKAY E—7 |
12:00~13:00  BRA
13:00~14:15 BT T A - BB T A
IM1.  /NFE EE (NIMS)
[1E DY i (A & R D IR Al B B O Hh B BERS E
IM2.  EE 3 GRAEKEAT)
(7T X A NIRRT T ANBT DEERE— O]
IMS. iz K Mg CGRIEER)
(7Y & o — VKR O EEE O EENE & T Ak
14:15~14:25 a—t—7F LA~
14:25~15:40 V7 h<wH—
SM1. &Kk =N WFRIF7+ R)
AW EI N ENTENFEL I 2L —a LKLY 7 b~ Z—DF A F 7 28R OR
ENZOW T
SM2.  JKEF BEhn GRKRHG )
MBORA 8 2 7 E N7 7 AEURDH B E I
SM3.  ZEH o (ERZKWEE)
AIRIZEB T 2578 & IRIROIEE AR A
15:40~18:00 T—tbt—TF LAV &KRAZ—k v g
18:00~20:00 BBEHT7 =TV T)

11A1H &)
9:00~10:15 T IT 4 THTF A
AGLl. B MNIE K - B

[Hyperuniforimity & 7 27T 4 7P v I, TIT 4T HT A, TI7T 4 7]
AG2.  JK¥F KA (LK)

(5T ARHRE OIEFHR S X L 3 OHBMEEER LA e v—)
AG3.  FHIF KR

(BRI RICBIT DN T AEBDO T TV VT 1 |
10:15~10:25 a—kb—7 LA ¥
10:25~12:05 &S TF
PO1. R iR QLK)

BN TRTORBNBRE -V T HAF IR
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PO2. FH KEEILEK)

MEEZSHR - @i DSC MBI X 2 = XAV E—[EHOF T 1 7 A LfEH)
PO3. ﬁkm IS (K - T)

BT T ADBIERERMARFD & Z OIR LR

PO4. A1 illi GRvE R ERAE)

MLy 17 0 — 7 2> THEO 7o T 7 A sk im0 SR
12:05~13:05  EYRZ
13:05~14:20 XY IVT 2R =7
JB5.  #HF 72°F (Wenzhou Institute, UCAS)

[EE R T- BRI D IR E T /AT DU T
JB6. i Bw GRR#E )

(V7 by AERICRIT 2 BERMHEEL LR Y B — 27 ORR]
JB7. R HE (BLERR)

IR — B R G 2 W20 T ADR Y B =7 AT RV GOF J BEREFERH
14:20~14:30 a—b—7 VLA
14:30~15:20 7 AHEiE
GS1.  JBJR EiR (BIRX)

(A A AREA T AT D5 TR & Li A A ik
GS2.  FH EKE (RK)

[Fo A hr— A —LETEHTNI LD T T A OHEERRT
15:30~15:40 a—b—TJL A7
15:40~17:00  fHdAL - HEIERRFD
CR1. JIlE BEfE(NIMS)

7 A [t HEAARRE D AR 55 DR SR B 5 5 42
CR2. &M 1&#8 GRKHRA k)

(B OB EFNNERE) SND T T ATREIND T NT TR E
CR3. HAN XUE (NIMS)

[nfluence of Pore Size of Mesoporous Silica on Physical Stability of Overloaded Celecoxib Glass |
CR4. RE Al— L)

THBEZERET = ) —NVT XA HTAZEITD sub-Ty endotherm DFE K]
16:15~16:20 ra—vry

RAZ—yarFulIh:
P1. Bpag HEA (LHgE KF)
DR HRARIZ AT 7 AR ST SV C iR R A D 2
P2. ) ORBCR )
K D JRFTREFY % ROV 2 BRFF A5 OB 3 X D ek
P3. B BK GZAHER)
[P2VP/P4VPh 7'V RRDH T AEBIRE L 772V 7 1 3
P4. 2% ALk (LA R )
[T ML T DA A PR OIS & XA 77 R )
P5. R (R B A )
706 XN EBEEREICE 2 58— AR X BT )
P6. R Bh— CROKER)
[ RT A MAKRIRIZBT D ARG —EO=A T T LT OBEHEBILE
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P7. EE RPN R PN
(BLERAET = ) —NTZ A T T ADEFHE]
Ps. A Az CrUOCReR)
la-methyl styrene SRIZEIT DX A ~—« KU ~—RERDHA T AEBOR I ~—05 Bk 74
Po. SR —RR O LK)
TBREHRET = ) —NTZ A AT ADREME)
P10. e R Wi RO BE)
[RYTENT 4 v 7 EEBHIGE TO~YY = h—/LO BEEF]
P11.  Min Liu GRK#0)
[Study of relations between low-frequency localized vibrations and static structures in glasses via deep
learning |
P12. xR BA BT HHIER)
NWRIEVFER RO T VX I v 7 An—EBO A h = X LHffga B L T
P13. RERS PR ORI
HEBE S e~ v BATHNEIC L D REEE— FOFEIR]
P14. AR SR (ELRET)
[ ) LOTERITIEFE L2 Y 27 7 U o Oft S b 28E))
P15.  f@ 0 RS GRYERED)
DK 7 V7 b — ZKESIR O AR Fn & ok O RILR )
P16.  /hH3E F (BT
[SAP %##iHHd 5 — 2D L]
P17. L 7 GROUERKKR)
[ZEK&T % A b7 /7 )V Sephadex G-25 (W35 « WA L 72 /KDEHE « @lfigzsE) )
P18.  Hif HIE KRR
DNA 4V I8 27 Y 7% iz Kinesin-3 &— % — % /37 '8 KIF1A @ 7551
P19. %R K (BB HhiE 1)
[RARw P HH T 2O : BRRE S F D= AT 2 hREw U — T |
P20. R sk CRIERED)
DK U 7o @53 T 7K ERHR H OO OK A i & oK Of% A
P21.  K.P Safna Hussan (S K
[Formulation and Evaluation of Amorphous Solid Dispersions of Erlotinib HCI|
P22. Byl # GRORPERT)
NRE 2w A NMREROBEFLRRRIIS T 20885 O W 1 F 7e AR )
P23. /PR R (B OKER)
TESR #I7EIZ & % 0-(BEDT-TTF)2RbZn(SCN)4 DB 4 7 ARHAE & B mLOBFSE )
P24.  MERG #ksr (B oK)
[0-(BEDT-TTF)2RbZn(SCN)4 DERA 7 A IKHE & Bk snbIT k32 Rilidmsh i)
P25.  BIR E GROKHRG SUR)
53 FRDPBD TEL R RBIRE 57+ PEG KIBIRO YT =7 |
P26. ik BR GROWIEDT)
[ & JB—A FEAR MIL-101 [ S L7271 = kU Lds KO Mg SEAFE 0O HPE 1 HERIMEEL & BN &
P27.  Menghan Zhang GR KRR
[Structure and Dynamics of Amorphous Methane Hydrate]
P28. kI H CGRORWIENT)
[T e8s AGNES % W7o TRED MRS X OSRIMIGENER U~ — 7 A DL

i)
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PtEWESE R e =

EFHBI M EM DR (Correlated Quantum
Materials + beyond: Symposium) BHfiEHR S

MIEHARFT MILERPARM BER B—

i X BRRXEYERER KBREICETH5HEAR
B BF:20244 11 A 25H9:30~26 B 17:10
REE BR Z— (WHBIRA. £K). R =2F (RRXH). M#E B— GEREHRF). X it (@ELXP).

B & (RIEKRP) . BE Eed (MHEsRm

WYERFSEET TR RRSR T B A i & LT 2006 4 & 1
FOMERERY —27 v a v TERREL VRS, 3T
Y & D Pl e TR S, AFEEIX11H 18 AND 2
HEoOZHTY—27 3 v 7 “Correlated Quantum
Materials + beyond” (CQM+b2024) »3BAfE <41, 8BS
RIS D RO BRI FE R SR S vk LT, A
Wwrses TiAHBAM TR DRE] 13, ZOTURT U L
oyl ERSE S L TR TSN, V=2 v ay
T OWHNBINE L EN ORI L ORISR 2350 B R

DOYPERF O RBTIFERR R 2 LTSGR0 2 212k D

WA B ORI RORRO S AN EIE SNE LT,
REFFEE 07—~ 13T B E BT D kOl R
7 O EAHOYE R FLR e b O T, {BHER
2% < DRFFEN 72 ST E ZBCE#MEICINZ T, HLwv
BB E LT 2 5O L MMEICIER UE L7z, 1 D3
FHERELTOXA T I ARIEEEEHGETHY, © D
1 DIEFRER 2L L LT 57 — 2 RENT T e —F %
W TT, BB IOV TS —FEE RS O
BEREDOTZDODT VTN e £ T 5T 47 ANLEL
HONTWETR, KRS TIERFZEROF AT I
AR B L IZ B3 A BRI IR0, ~N— X HfEEE
T EBRT — X R 7 E 4% OFS IR DS HIRE S D AR DS R
S, BROFEHZEDE Lz, B LI OF A7
ZICHET BHFZETIE, ¥4 BT 4 RO FERT T~
VYR E AW R ER DA AL v F . EBIZIEE
P AL T D LT 20 < Db OBIREE M FRRLR 358
RENGERLFRENMTbRE Uiz, 2BV EEIzR Wy
Th, WHEMEO A LHIE A BENFEES L BT
D50 A RENRTRZAERNEEZ LU & T 5L
R0, IFEKE R H 2 LD RIS R L TV D508
fetE{R (altermagnets), A & ARIKICEEE T 2 4 2 A 58

43  PMEMEXOFE G EFE LS

BEVERL R S = BB EO S ESER P E Y 7 AN
SR L BER O M H A DIEFEICiam SAVE L, ZRBRHER
NR 72 EOFEIL TROMER R — L=V 2B LTS
720,
https:/sites.google.com/g.ecc.u-tokyo.ac.jp/cqmb2024/symposium/
https://sites.google.com/g.ecc.u-tokyo.ac.jp/cqmb2024/ (Y —7 v = v 7)

AFEIWITER Tid 2 B OZWIHIC 28 fEO DEAFER D
T, €oOho 7 HTEMATRERA . 16 HIENH
FREFEEICEDbOTLIZ, 1 RHYGTORAZ =t v
3 T 52 fFORRDATDI,. OO 9 TN S
D—REZIMEDTIRNE Lz, ZIMERIT 1 AED 92 4,
2 HEP 86 4OGF 178 AIZDIED, 2 Az ®E U TH
WA DRIFEE D TIEFE R#R M TONE LT,

AHFIER DB BT > T L DIiinD ZWH 1 iz
EE Lo, WIERIERTOSERFINGR - MBiR - RERR L
DFFEF L OEBARED S 2 ICBiLEe i L BT £,
HERRIMEEOMEOE S A, P ThiESA LRSS A
(I HE( LR 2~ & I 6 JOWE T 1 F CRAC IS HEREIZ 72
DE LI, mBEERDELIEPRIEHNTZLET,


https://sites.google.com/g.ecc.u-tokyo.ac.jp/cqmb2024/symposium/
https://sites.google.com/g.ecc.u-tokyo.ac.jp/cqmb2024/

704535 LA
@#: BEREER)
O1 A28 (A)

9:30 Opening: Welcome address by the ISSP director Zenji Hiroi

Dynamical and non-equilibrium properties 1 (chair: Hirokazu Tsunetsugu)

9:40 Martin Claassen (Univ. of Pennsylvania)¥,

Ultrafast and Cavity Electrodynamical Control of Optical Nonlinearities in Correlated Quantum Materials
10:05 Hideki Hirori (Inst. Chemical Research, Kyoto Univ.)*,

Non-thermal and Ultrafast Spin Switching in Antiferromagnets by a Strong THz field

Dynamical and non-equilibrium properties 2 (chair: Markus Schmitt)
10:45 Yuta Murakami (CEMS, RIKEN)#

High-harmonic generation in strongly correlated systems
11:10 Atsushi Ono (Dept. Physics, Tohoku Univ)#,

High harmonic spectroscopy of a topological spin texture
11:35 Seung-Sup Lee (Seoul National Univ.)?#,

Hundness in twisted bilayer graphene: correlated gaps and pairing

Altermagnets (chair: Yukitoshi Motome)
13:00 Makoto Naka (Tokyo Denki Univ.)#,
Spin splitting and cross correlation in altermagnets
13:25 Judit Romhanyi (Univ. California, Irvine)?,
Collinear Altermagnets and their Landau Theories
13:50 Hikaru Watanabe (Dept. Phys., Univ. Tokyo)#,
Symmetry approach to spin-orbit-coupling-free responses in antiferromagnets
14:15 Zheyuan Liu (ISSP, Univ. Tokyo),

Chiral split magnon in altermagnetic MnTe

Multipoles and higher-order correlation (chair: Junya Otsuki)

14:50 Chisa Hotta (Dept. Basic Sci., Univ. Tokyo)#,

Amplitude-waves of magnetic moments due to dipole-quadrupole hybridization
15:15 Takahiro Onimaru (Hiroshima Univ.)#,
Incommensurate modulation and anisotropy in an effective spin-1/2 zigzag chain
15:40 Hiroaki Ishizuka (Inst. Science Tokyo),
Sign-reversal and non-monotonicity of chirality-related anomalous Hall effect in highly conductive metals

16:00 — 18:00 Poster Session

O 11268 (K)

Machine learning and new approaches (chair: Yusuke Nomura)

9:00 Markus Schmitt (Univ. Regensburg)?,

Neural quantum states to simulate dynamics of correlated matter
9:25 Koji Inui (ISSP, Univ. Tokyo),

Inverse Hamiltonian design of highly entangled quantum many-body systems
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9:45 Masanobu Shiga (Dept. Appl. Quantum Phys., Kyushu Univ.)#
Precise analysis of point-contact spectra in heavy Fermion compound CeRu2Siz2 using Bayesian inference
10:10 Shintaro Hoshino (Saitama Univ.)#,
Path-Integral Approach to Multi-orbital Strongly Correlated Electron Systems

Kagome metals and superconductors (chair: Chisa Hotta)

10:50 Kenichiro Hashimoto (Dept. Advanced Materials Sci., Univ. Tokyo)#,

Superconducting gap structure in the kagome superconductors AVsSbs
11:15 Rina Tazai (YITP, Kyoto Univ.)?#,

Quantum phase transitions in kagome metals AVsSbs: time-reversal and inversion symmetry
11:40 Masataka Kawano (Dept. Basic Sci., Univ. Tokyo),

Unconventional relaxation dynamics in strongly correlated kagome systems

Strong correlation and superconductivity (chair: Judit Romhanyi)

13:00 Motoharu Kitatani (Univ. Hyogo)#,

Optimizing superconductivity: from cuprate via nickelate to palladates
13:25 Hidekazu Mukuda (Grad. School Eng. Sci., Osaka Univ.)#,

NMR/NQR study in Multilayered Nickelates LasNi2O7.s and La4INisO1o.-s
13:50 Aaram Kim (Daegu Gyeongbuk Inst. Sci. Tech.)#,

Bad metallic transport in half-filled two-dimensional Hubbard model

Spin-orbit coupling and strong correlation 1 (chair: Yoshihiko Okamoto)

14:30 Arun Paramekanti (Univ. Toronto)?¥,

Phonon-driven multipolar dynamics in spin-orbit coupled Mott insulators
14:55 Hakuto Suzuki (FRIIS, Tohoku Univ.)#,

Magnetic dynamics in Sr2RuQ4 probed with resonant inelastic x-ray scattering
15:20 Yoshiteru Maeno (TRiKUC, Kyoto Univ.),

Muon Knight shift in Sr2RuQOq

Spin-orbit coupling and strong correlation 2 (chair: Cristian Batista)

15:55 Yoshitomo Kamiya (Shanghai Jiao Tong Univ.)#

Spin-Orbital Entanglement in a Frustrated Trimerized Quantum Magnet
16:20 Ryutaro Okuma (ISSP, Univ. Tokyo)?#,

Compass model physics on the hyperhoneycomb [5-Na2PrOs
16:45 Hidemaro Suwa (Dept. Phys., Univ. Tokyo),

Exciton condensation in weak Mott insulators

17:05 Closing

RRHZ—FFK (11 A 258, 16:00 - 18:00)
P01 Yoshito Watanabe (Univ. Cologne),
Revealing dynamics of hidden sectors with non-linear spectroscopy
P02 Hana Schiff (Univ. California, Irvine),
Spin Point Groups: Representations & Applications
P03 Kazuma Saito (Dept. Appl. Phys., Tokyo Univ. Sci.),

Gapless superconductivity in quasicrystals and its topological phase transition
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P04

P05

P06

Po7

P08

P09

P10

P11

P12

P13

P14

P15

P16

P17

P18

P19

P20

P21

P22

P23

Ting-Tung Wang (Univ. Hong Kong),

An analog of topological entanglement entropy for mixed states

Menghan Song (Univ. Hong Kong),

Entanglement entropy in quantum phase transitions

Kohei Hattori (Dept. Appl. Phys., Univ. Tokyo),

Effect of Collective Spin Excitations on Photocurrent Response in Antiferromagnetic Dirac Semimetals
Yugo Takahashi (Dept. Phys., Osaka Univ.),

Floquet engineering of superconducting pair formation in a doped band insulator

Gakuto Tomitaka (Kyushu Inst. Tech.),

First-Principles Study of Thermoelectric Properties of One-Dimensional Telluride Ta4SiTe4
Hajime Ishikawa (ISSP, Univ. Tokyo),

Superconductivity and structural anomalies in layered iodides LazIRuz and La2IOs: featuring Ru and Os
honeycomb lattice

Takuya Nagashima (Dept. Adv. Mat. Sci., Univ. Tokyo),

Superconducting gap structure of kagome superconductor AVsSbs (A = K, Rb, Cs)

Keisuke Kadohiro (Kyushu Inst. Tech.),

Observation of Current-induced Lattice Distortion in Spin-orbit Coupled Iridium Oxide CaslrsOiz
Daemo Kang (Dept. Appl. Phys., Univ. Tokyo),

Ginzburg-Landau Simulations and Angular Momentum Transfer in a Superconductor Illuminated by an
Optical Vortex Beam

Hikaru Goto (Dept. Appl. Phys., Tokyo Univ. Sci.),

Cavity-induced Chern insulating phase in kagome system

Yuma Hirobe (Dept. Phys., Kyoto Univ.),

Quantum geometric effects on unconventional superconductivity

Keito Hara (Dept. Phys., Kyoto Univ.),

Current-induced spin current in chiral-structure superconductors

Jun Takahashi (ISSP, Univ. Tokyo),

The Power and Complexity of Sign-Problem Curing with Clifford Circuits

Ryo Makuta (Dept. Basic Sci., Univ. Tokyo),

Spin-orbit coupled Hubbard skyrmions

Hidehiro Saito (Dept. Basic Sci., Univ. Tokyo),

Engineering exact quantum many-body ground states in 1D and 2D

Shun Okumura (Dept. Appl. Phys., Univ. Tokyo),

Longitudinal current-induced instability of magnetic skyrmion strings

Masahiro Takahashi (Dept. Mat. Eng. Sci., Osaka Univ.),

Zz2 flux binding to higher-spin impurities in the Kitaev spin liquid: mechanisms and implications
Kazuki Okigami (Dept. Appl. Phys., Univ. Tokyo),

Exploring topological spin order by inverse Hamiltonian design: A new stabilization mechanism for square
skyrmion crystals

Seiichiro Onari (Dept. Phys., Nagoya Univ.),

8D CDW orders by the paramagnon-interference mechanism in kagome metals

Musashi Kato (Dept. Phys., Kyoto Univ.),

Effects of interactions on exceptional points in bosonic systems
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P24

P25

P26

P27

P28

P29

P30

P31

P32

P33

P34

P35

P36

P37

P38

P39

P40

P41

P42

P43

47

Ken Inayoshi (Saitama Univ.),

Nonequilibrium Green’s function method with quantics tensor trains

Takeru Ito (Fac. Sci. Tech., Tokyo Univ. Sci.),

Thermoelectric properties of the quasi-two-dimensional Fermi liquid material SrzRuQ4-Ru eutectic system
Junha Kang (Seoul National Univ.),

Quantum geometric bound for saturated ferromagnetism

Naoya Ohta (Dept. Phys., Tohoku Univ.),

High magnetic field effect on excitonic phase in the two-orbital spinless Hubbard model

Ryota Suzuki (Fac. Sci. Tech., Tokyo Univ. Sci.),

Measurement of the electrical resistivity in low-layered correlated oxide Cas« Bix Cos O9 and estimation of the
performance as a transparent conducting oxide

Joji Nasu (Dept. Phys., Tohoku Univ.),

Formulation of spin Nernst effect for spin-nonconserved insulating magnets

Yuta Shigedomi (Dept. Phys., Kyoto Univ.),

Non-Hermitian Skin Effect under Light Irradiation in 2D Superconductors

Huang Jianxin (Dept. Phys., Univ. Tokyo),

Anomalous quantum transport phenomena of orbital textures in kagome metal with multiple quantum phases
Hikaru Takeda (ISSP, Univ. Tokyo),

Magnetic properties of a metal-organic framework with the hyperoctagon lattice investigated by 13C-NMR
Nanse Esaki (Dept. Phys., Univ. Tokyo),

Spin Nernst and thermal Hall effects of topological triplons in quantum dimer magnets on the maple-leaf and
star lattices

Jin Matsuda (Dept. Appl. Phys., Univ. Tokyo),

First-principles study of spin-orbit coupling-free responses in exotic collinear antiferromagnet

Seigo Nakazawa (Dept. Phys., Nagoya Univ.),

Origin of quasiparticle-interference chirality in loop-current order of kagome metals

Naoya Iwahara (Chiba Univ.),

Vibronic order and RIXS spectra of cubic 5d! compounds

Jian Yan (ISSP, Univ. Tokyo),

Doping tunable Fermi surface and topological Hall effect in axion insulator candidate Eulnz Asz

Rico Pohle (IMR, Tohoku Univ.),

Spin Nematics Meet Spin Liquids: Exotic Phases in the Spin-1 Bilinear-Biquadratic Model with Kitaev
Interactions

Junseo Jung (Seoul Nat. Univ.),

Quantum Geometry and Landau Levels of Quadratic Band Crossings

Francesco Parisen Toldin (RWTH Aachen Univ.),

Numerical studies of critical behavior in the presence of boundaries and defects

Kanta Kudo (Dept. Phys., Kyoto Univ.),

Fluctuation and quantum geometric effect in bilayer Lieb lattice

Zhi-Yao Ning (ISSP, Univ. Tokyo),

Quantum phase transition and composite excitations of antiferromagnetic quantum spin trimer chains in a
magnetic field

Daisuke Inoue (Dept. Phys., Nagoya Univ.),

Paramagnon Interference Mechanism for CDW-SDW coexisting states in nickelate superconductor LasNi2O7
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P44

P45

P46

P47

P48

P49

P50

P51

P52

Youichi Yamakawa (Dept. Phys., Nagoya Univ.),

Charge order in Cr-based Kagome superconductor: unified understanding with V-based Kagome
superconductors

Feng-Feng Song (ISSP, Univ. Tokyo),

Interplay Between Stripe Order and Superconductivity in a Modulated XY Model

Rintaro Eto (Dept. Appl. Phys., Waseda Univ.),

Resummed Topological Magnons in Honeycomb Ferromagnets

Kazuki Yamamoto (Dept. Phys., Osaka Univ.),

Geometric phase effects in dipole superfluids: vortex lattices and singular domain walls

Hiroki Yoshida (ISSP, Univ. Tokyo),

Verification of the spontaneous thermal Hall effect in kagome superconductor using micro-Hall array
Arata Tanaka (Hiroshima Univ.),

Strange metal and pseudogap states in cuprate superconductors in relation to van Hove singularity and
antiferromagnetic fluctuations

Rui Sakano (Keio Univ.),

Theory and Experiment of Nonlinear Current and Current Noise through Kondo Dot with Magnetic Fields
Jing Zhou (Inst. Phys., Chinese Acad. Sci.),

Transient selection of competing order in frustrated spin Peierls systems after a quench

Chengkang Zhou (Univ. Hong Kong),

Ground state and low energy spectrum of Kagome antiferromagnet YCus-Br/Cl
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Frontier of Neutron Science in Research Reactor
~Future Perspective of US-Japan Cooperative Program on Neutron Scattering~

B B : 2024/9/4-9/5
= 15 . BRIRF H#4E JAEA Tokai Mirai Base

HEEA : BHEER (RRXEVERER . £FE RLEXEZTYEREAR . EFHE (BXRRFHHAERFFKEE.
MERERE L P —). Adam Aczel (F—4 1) v PEIHERT) . Matthias Frontzek (F—7%9 1) v DEIIHZEAT)
ETEE  JNIAEE (BRRERFHHAERAEEE. J-PARC £ 4—). hEERX (BRRFHHARRAREKE. MEREHE
trh—), €FHE (BRRFHOARFFEKEE. WEREHRELD 2 —). LEE (RRXEMEHFER) . &

R CRERAFMEHZER)

URL: https://sites.google.com/view/us-japan-workshop-2024/%E3%83%9B%E3%83%BC%E3%83%A0
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BRI =5y 638 HODACA 1F, FEFEEICREIRZ 58 T L.,
SN — P —FEBIRE S T D, & 52, 4
El#5F FONDER I L O =#ili53tas GPTAS T8 2 2 &
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https://sites.google.com/view/us-japan-workshop-2024/%E3%83%9B%E3%83%BC%E3%83%A0

9 H 4 A (K)
9:00-9:05 Welcome remark (Osamu Yamamuro)
9:05-9:10 Explanation of scope of workshop (Takatsugu Masuda)
Session 1: Hard and soft matter sciences
Chair: Takatsugu Masuda, ISSP
9:10-9:40 Masaaki Sugiyama, Kyoto Univ.
Ordered Multi-reaction in Kai clock system
9:40-10:10 Eleanor Clements, ORNL
Uncovering Incommensurate Magnetism in Metallic Antiferromagnets Via Neutron Diffraction
10:10-10:40 Taro Nakajima, ISSP
Polarized and unpolarized neutron scattering studies on antiferromagnetic orders with multiple
q-vectors
10:40-11:10 Masaaki Matsuda, ORNL
Magnetic Structures and Excitations in Multiferroic BiFeO3 - High Magnetic Field and Polarized
Neutron Studies
11:10-11:30 Coffee break
Session 2: Triple axis spectroscopy
Chair: Matthias Frontzek, ORNL
11:30-12:00 Takatsugu Masuda, ISSP
Current status of HODACA spectrometer
12:00-12:30 Adam Aczel, ORNL
Triple Axis Spectroscopy Upgrades at HFIR
12:30-13:30 Lunch
JRR-3 & J-PARC Tour (for US visitors)
14:00-15:30 JRR-3 Tour
15:30-17:00 J-PARC Tour
17:30-19:30 Poster Session with Banquet

945 HOK)
Session 3: Neutron scattering instrumentation and capabilities
Chair: Shinichiro Asai, ISSP / Kazuhiro Nawa, IMRAM

9:00-9:30 Taku J Sato, IMRAM

Development of the Large Curved Two-Dimensional Neutron Position Sensitive Detector
9:30-10:00 Clarina dela Cruz, ORNL

Neutron Diffraction Upgrades at HFIR
10:00-10:30 Koji Kaneko, JAEA

Polarize neutron on TAS-1: restoration and future
10:30-11:00 Fankang Li, ORNL

Advanced Polarization Techniques at HFIR
11:00-11:20 Coffee break
Session 4: High Pressure Neutron Scattering

Chair: Eleanor Clements, ORNL

I B B B B B mecicccccieciacieccasceseeseassassasanssntassassnnsassnssassnssnsnnsnnsnnsnns YA XV 65 B 1 B 50



11:20-11:45

11:45-12:10

12:10-12:20
12:20-13:40

Yan Wu, ORNL

High-pressure neutron scattering at ORNL

Yoshiya Uwatoko, CROSS

Development high pressure cell for neutron diffraction

Photo session

Lunch

Session 5: Soft Matter and Biological Science and Instrumentation

13:40-14:05

14:05-14:30

14:30-14:55

14:55-15:20

15:20-15:45

15:45-16:05

Chair: Tatsuro Oda, ISSP / Ken Morishima, Kyoto Univ.

Sai Venkatesh Pingali, ORNL

Neutron Scattering Studies of Biological Systems at HFIR

Takayuki Kumada, JAEA

Spin-contrast-variation at JRR-3 and J-PARC

Lilin He, ORNL

Advancing Soft Matter and Energy Research: Capabilities of the GP-SANS Instrument

Koichi Mayumi, ISSP

SANS Studies on Nano-Structure of Soft Materials

Volker Urban, ORNL

Bio/Soft Matter Neutron Scattering at ORNL with Examples from Lipid Membrane Research
Coffee break

Session 6: Quantum Materials Science and Instrumentation

16:05-16:30

16:30-16:55

16:55-17:20

17:20-17:45

17:45-17:50
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Chair: Fankang Li, ORNL

Osamu Yamamuro, ISSP

Recent Scientific Results Produced by Upgraded AGNES

Igor Zaliznyak, BNL

Magnetism and Dirac Fermions in Layered A/RMnX2 Semimetals
Yukinobu Kawakita, J-PARC

Science with pulsed neutron at MLF, J-PARC

John Tranquada, BNL

Magnetic Order and Magnetoresistance in EuAuSb

Closing
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B : Dynamics of Quantum Spin Systems

HIEf : 2024 4F 11 H 28 HOK) Fi4& 4 I

Bt MIREEE AT ¢ 7R —)

a0 : Cristian D. Batista F3I—K% /v 7 AER/F—2 Uy VENIHE
2E:

Spins represent intrinsic quantum mechanical degrees of freedom that can exhibit collective behaviors absent in
classical systems. This distinct property of spin systems has motivated extensive efforts to uncover novel quantum
states of matter, such as topologically ordered spin liquids. Understanding spin dynamics provides a systematic
approach to identifying new states of matter, as these states are often preceded by anomalous excitations within
magnetically ordered phases.

I will provide an overview of semi-classical and large-N approaches for modeling quantum spin dynamics.
Specifically, I aim to broaden the classical limit of quantum spin systems to include a variety of materials whose semi-
classical behavior extends beyond what is captured by the traditional large-S limit. This generalization employs SU(N)
coherent states in place of the conventional SU(2) coherent states, yielding a generalized classical limit by considering
a sequence of irreducible representations of a given Lie group. This novel approach not only generalizes the equations
of motion but also broadens the scope of topological textures that can emerge in magnetic systems. Similarly, a
generalized large-N limit is achieved by considering a sequence of Lie groups and the irreducible representations
within each. These generalized large-N methods offer valuable insights, especially near quantum critical points where

long-range order is continuously suppressed.
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10:30-11:00 Zhigang Zhao (Shandong University)

[Development of ultrafast lasers for high-repetition-rate VUV source generation ]

11:00-11:30 Igor Herbut (Simon Fraser University)

[ SO(8) unified theory of two-dimensional Dirac materials |

11:30-12:00 Yuan-Ming Lu (Ohio State University)

[New insights on the detection of pairing symmetry in superconductors ]
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B8 : Emergent physics in moiré materials
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Moiré two-dimensional materials, formed by stacking 2D crystals with a lattice mismatch, exhibit significant
transformations in their electronic and phononic properties due to interference patterns in their atomic arrangements.
These transformations give rise to various emergent phenomena absent in the original materials, such as
superconductivity and even a fractional quantum Hall effect in the absence of a magnetic field. In this talk, I will
provide an overview of the current research landscape in moiré-stacked 2D materials, including recent experimental
and theoretical advances. I will introduce the basic continuum theories that describe moiré electronic systems and
highlight recent developments in a variety of moiré 2D materials, quasiperiodic systems, and moiré phonons, which

exhibit properties distinct from those of conventional atomic crystals.
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B : From Chiral Electronics to Mottness in Momentum-Space
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The term chirality is derived from the Greek word for ‘hand’ xeip (kheir) and describes object s that are distinct from
their mirror image. It is long known that chirality plays a crucial role in nature, providing powerful functionality to
chiral molecules in living organisms. By extending this concept from the molecular to the solid state, my group aims
to uncover new chirality-enabled phenomena that could form the basis for new technologies.

The focus of my talk will be on chiral topological semimetals, an emerging class of quantum materials at the
intersection of structural and electronic chirality. These materials can host new fermionic quasiparticles without
analogue in high-energy physics (1-4), which carry large and controllable topological charges (5). We have recently
demonstrated that these quasiparticles realize an isotropic Weyl-type parallel spin-momentum locking that can be
considered the natural counterpart of Rashba spin-orbit coupling (6). Moreover, I will present fingerprints of
controllable orbital angular momentum monopoles in these materials (7), which could be exploited in memory devices
for field-free switching of magnets with perpendicular magnetic anisotropy.

Time permitting, I will also present our investigation of the origin of the magnetic field-induced (8) and field-free (9)
Josephson diode effect. For the latter, we identify a momentum-resolved signature of Mottness that allows us to

distinguish band-insulators from unconventional Mott-insulators with an even number of electrons.

1. N. B. M. Schréter et al., Nat. Phys. 15, 759-765 (2019).

2. Z. Rao et al., Nature. 567, 496—499 (2019).

3. D. Takane et al., Phys. Rev. Lett. 122, 076402 (2019).

4. D. S. Sanchez et al., Nature. 567, 500-505 (2019).

5. N. B. M. Schroter et al., Science. 369, 179—183 (2020).

6.d. A. Krieger et al., Nat Commun. 15, 3720 (2024).

7.Y. Yen et al., Nat. Phys. (2024) 10.1038/s41567-024-02655-1
8. B. Pal et al., Nat. Phys. 18, 1228-1233 (2022).

9. H. Wu et al., Nature. 604, 653—-656 (2022).
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Altermagnet is a class of antiferromagnets showing a staggered spin ordering with wave vector q = 0, while its net

magnetization is cancelled out in the limit of zero relativistic spin-orbit coupling. The simplest case is when the up and
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down spins are ordered on two sublattice sites within the unit cell which are not connected by either translation or
inversion. Consequently, the system breaks the macroscopic time-reversal symmetry and exhibits non-relativistic spin
splitting in the energy band and characteristic cross-correlation phenomena.

In this talk, I will introduce our theoretical studies based on effective models for correlated electrons in k-type
organic compounds [1] and perovskite-type transition metal compounds [2]. In these systems, the dimeric molecular
arrangements and the GdFeO3-type lattice distortions, respectively, play the role of the crystallographic setting for
altermagnetism. We show that antiferromagnetic orderings give rise to the non-relativistic spin splitting, owing to
anisotropic sublattice dependent (and thus spin dependent) electron hoppings, and its consequent spin current
generation, and the anomalous Hall effect in the presence of the spin-orbit coupling. Recent developments will also be

discussed.

[1] M. Naka et al., Nat. Comm. 10, 4305 (2019); M. Naka et al., Phys. Rev. B 102, 075112 (2020); H. Seo and M. Naka,
dJ. Phys. Soc. Jpn. 90 064713 (2021); S. Sumita, M. Naka, and H. Seo, Phys. Rev. Res. 5, 043171 (2023).

[2] M. Naka, Y. Motome, and H. Seo, Phys. Rev. B 103, 125114 (2021); M. Naka, Y. Motome, and H. Seo, Phys. Rev. B
106, 195149 (2022).
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[1] M. Fruchart*, R. Hanai*, et al., Nature 592, 363 (2021).
[2] R. Hanai, D. Ootsuki, and R. Tazai, arXiv:2406.05957 (2024).

B8 : Quantum geometric properties and anomalous Hall effects in twisted TMDs
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Abstract: This talk will discuss quantum geometric properties of electrons in homobilayer semiconductors arising from
the layer pseudospin when twisting introduces its texture in real and momentum spaces. In small angle twisted
transition metal dichalcogenides (TMDs), real-space Berry curvature from the moiré-patterned layer pseudospin
texture realizes an effective magnetic field that underlies the emergence of quantum anomalous Hall (QAH) effects
recently observed in t-MoTe2. We show an intrinsic dipole Hall effect in both the ferromagnetic and antiferromagnet
QAH states at integer fillings of the moiré, which leads to a novel magnetoelectricity. This allows contact-free detection
of the topological transitions to QAH states, signified by a sudden sign switch of the magnetoelectric susceptibility. I
will also discuss a bipartite limit of the fluxed three-orbital tight-binding model we initially proposed for twisted TMDs,
featuring a singular flatband with band touching, where DMRG and ED calculations surprisingly reveal fractional
QAH phases at its fractional fillings. Gapping the touching point turns singular flat band into a Chern band, but
counter-intuitively, the fractional QAH phase gets quenched, which may be attributed to the variation in Berry
curvature distribution upon the gap opening. If time allows, I will also briefly cover linear and nonlinear responses of

quantum geometric origins from momentum space layer texture.
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[1] H. Imada, et al., Nature 538, 364 (2016).

[2] K. Kimura, et al., Nature 570, 210 (2019).

[3] T. L. Cocker, et al., Nat. Photon. 7, 620 (2013).
[4] K. Yoshioka, et al., Nat. Photon. 10, 762 (2016).
[56] K. Kimura, et al., ACS photon. 8, 982 (2021).
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B : Quantum criticality and emergent Lorentz symmetry in non-Hermitian Dirac materials
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From the Standard model for elementary particles to various quantum crystals, such as graphene, the dynamics of
underlying fermionic degrees of freedom is governed by the Dirac Hamiltonian that manifestly preserves the Lorentz
symmetry. In this talk, first I will propose a general construction of the Lorentz invariant Dirac operator in non-
Hermitian (NH) systems, featuring two velocity parameters vH and vNH, associated with the Hermitian and anti-
Hermitian components of such operators, respectively. I will show that in such noninteracting systems, all the
observables, such as the energy spectrum, density of states, and frequency dependent optical conductivity and shear
viscosity are governed by an effective Fermi velocity vF = (vH2— vNH2)1/2. Next, I will consider interactions between
NH Dirac quasiparticles and bosonic degrees of freedom, such as (a) the scalar order-parameter fluctuations mediated
by short-range Hubbard-like repulsions, yielding Yukawa interactions and (b) relativistic helical photons, giving rise
to NH quantum electrodynamics. In both scenarios, although the system primarily loses the Lorentz symmetry at the
lattice or ultraviolet scale, it gains a NH Lorentz symmetry through various quantum corrections in the deep infrared
regime in terms of a unique terminal velocity for all the participating degrees of freedom, generically tagged as the
speed of light. If time permits, I will show such a generic outcome for spin-3/2 NH birefringent Dirac fermions toward

the end of the talk.

References:

V. Juricic and B. Roy, Communications Physics 7, 169 (2024)

Sk A. Murshed and B. Roy, Journal of High Energy Physics 2024, 143 (2024)
Sk A. Murshed and B. Roy, arXiv:2407.18250
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P : Altermagnetism from electronic correlations
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Altermagnetism has recently been proposed as a third class of magnetic materials.

Altermagnetic materials are characterized by a vanishing net magnetic moment and a spin polarized electronic band
structure.

Their symmetry in principle allows for the existence of an anomalous Hall effect. Altermagnetic materials are
characterized by a vanishing net magnetic moment and a spin polarized electronic band structure.

In this talk, we introduce a model with altermagnetism in which the emergence of an anomalous Hall effect is driven
by interactions.

This model is grounded in a modified Kane-Mele framework with antiferromagnetic spin-spin correlations.

Quantum Monte Carlo simulations show that the system undergoes a finite temperature phase transition governed
by a primary antiferromagnetic order parameter accompanied by a secondary one of Haldane type. The emergence of
both orders turns the metallic state of the system, away from half-filling, to an altermagnet with a finite anomalous
Hall conductivity [1]. A mean field ansatz corroborates these results, which pave the way into the study of correlation

induced altermagnets with finite Berry curvature.

[1] Sato et al., Phys Rev. Lett. 133, 086503 (2024)
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We investigate the nature of the metallic metastable state in 1T-TaS2. Using micro-ARPES, we measure the
spatially-dependent modifications of the electronic structure of the sample following a short current pulse. We observe
that, in some regions of the sample, a Fermi surface emerges, while other regions remain gapped. A detailed study of
the band structure in these different regions suggests that the metallic parts are in a state similar to the nearly
commensurate charge density wave (NC-CDW) state, where the gaps are suppressed and a band crosses the Fermi
level. Furthermore, we find that the metallic and insulating regions of the sample exhibit different dispersions normal
to the planes. This observation is consistent with a scenario in which the current pulse breaks the star-of-David dimers

present in the commensurate charge density wave (C-CDW) state.
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B’ : Tensor tree learns hidden relational structures in data to construct generative models
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Generative modeling is a significant machine learning technique that constructs the probability distribution of a
dataset, owing to its wide range of applications across various problems. Recently, there has been extensive research
into generative modeling on quantum computers, referred to as Born machines [1-8]. This approach utilizes the output
of projective measurement of quantum states for stochastic samplings.

We propose a general method for constructing a generative model based on the tree tensor network within the Born
machine framework [9]. The core idea is to optimize the tree structure dynamically to minimize the bond mutual
information. We demonstrate potential applications with four examples:

(1) Random bit sequences with long-range correlation
(2) Images of handwritten digits from the QMNIST dataset
(3) Bayesian networks
(4) Stock price fluctuations in the S&P 500
Our method significantly enhances performance and reveals hidden relational structures in the target data, paving

the way for future improvements and advancements.

[1] Z.Y. Han, J. Wang, H. Fan, L. Wang, and P. Zhang. Physical Review X, 8, 031012 (2018).

[2] J.-G. Liu and L. Wang. Physical Review A, 98, 062324 (2018).

[3] M. Benedetti, D. Garcia-Pintos, O. Perdomo, V. Leyton-Ortega, Y. Nam, and A. Perdomo-Ortiz. npj Quantum
Information, 5, 45 (2019).

[4] S. Cheng, L. Wang, T. Xiang, and P. Zhang. Physical Review B, 99, 155131(2019).

[5] B. Coyle, D. Mills, V. Danos, and E. Kashefi. npj Quantum Information, 6, 60 (2020).

[6] M. Benedetti, B. Coyle, M. Fiorentini, M. Lubasch, and M. Rosenkranz. Physical Review Applied, 16, 044057 (2021).

[7] M..S. Rudolph, J. Miller, D. Motlagh, J. Chen, A. Acharya, and A. Perdomo-Ortiz. Nature Communications, 14, 8367
(2023).
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[8] M. Hibat-Allah, M. Mauri, J. Carrasquilla, and A. Perdomo-Ortiz. Communications Physics, 7, 68 (2024).
[9] K. Harada, T. Okubo, and N. Kawashima. arXiv:2408.10669 (2024).
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In quantum annealing, a system with two non-commuting time dependent interactions is slowly evolved from an
initial trivial state to a final complex classical state. If the evolution is slow enough, the final state can represent the
solution of a difficult optimization problem encoded in the Hamiltonian. I will discuss experiments [1] on the D-Wave
Advantage device, which consists of more than 5000 superconducting qubits, here programmed to one of the
prototypical hard optimization problems; the 3D Ising spin glass. While the coherence times are not long enough to
reach the ground state of large systems, results for short annealing times, up to 40 ns, exhibit Kibble-Zurek scaling in
the system size and annealing time, showing that the system traverses the spin glass transition with the expected
critical exponents. This field is now at an inflection point, where quantum annealing can address some problems

beyond the reach of classical computers [2].

[1] A. King et al., Nature 617, 61 (2023).
[2] A. King et al., arXiv:2403.00910.
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I will give a presentation on my work during my PhD focused on low-dimensional magnetism including “quasi-2-
dimenison(2D)” and “synthetic 2D” materials. The quasi-2D is about van der Waals (vdW) magnets who are nearly 2
dimensional with negligible interlayer interaction due to the weak vdW coupling, for example, the Chromium trihalide
CrCl3, and the Vanadium trihalide VI3. On the other hand, for the synthetic 2D system, I was focusing on the skyrmion
hosting Pt/Co40Fe40B20/Ru-based multilayers for its depth dependent static and dynamical properties.

2D magnets have raised large interests due to the potential of being applied to spintronics devices and their magnetic
subtleness. Among a vast variety of these materials, CrCl3 features an A-type antiferromagnetic order with easy-plane
magnetic anisotropy, giving rise to an XY model and prediction on its ability to host merons [1], whereas the VI3
manifests a Kitaev-type exchange interaction [2] and a rich magnetic-structural phase diagram under. Due to the vdW
nature, they exhibit high sensitivity to external pressure. Therefore, we have carried out both ambient and high-
pressure experiments on them with muon spin rotation (u+SR) [3, 4, 5], also neutron powder diffraction (NPD) was
performed on CrCI3.

The Pt/Co40Fe40B20(CFB)/Ru-based multilayers have been a typical model system for realization of interfacial
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Dzyaloshinskii-Moriya interaction (DMI) [6] to stabilize Neel-type skyrmions. The heavy metal spacers inducing
perpendicular anisotropy, DMI, and the interlayer exchange coupling between the CFB. Here, we used low energy
p+SR to study the magnetic fluctuations and revealed its 3 dimensionality beyond the toy-model of 2D point-like

particles.

1] Lu, Xiaobo, et al. Nat. Comm. 11.1 (2020): 4724.
2] Gu, Yiqing, et al. Physical Review Letters 132.24 (2024): 246702.
3] Forslund, Ola Kenji, et al. arXiv preprint arXiv:2111.06246 (2021).

5] Forslund, Ola Kenyji, et al. arXiv preprint arXiv:2210.17455 (2022).

(1]
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(3]

[4] Ge, Yuqing, et al., in preparation.

(5]

[6] Moriya, Toru. Physical review 120.1 (1960): 91.
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B : On dynamic critical exponents of gapless frustration-free systems
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Frustration-free systems are theoretically tractable quantum systems characterized by ground states that minimize
all local terms in the Hamiltonian simultaneously. For gapped phases, frustration-free systems have been successful
as models that approximate general systems. In contrast, for gapless systems, the assumption of frustration-freeness
imposes significant constraints on their phase properties. While typical gapless systems exhibit an emergent Lorentz
symmetry with a dynamic critical exponent , all known examples of gapless frustration-free systems satisfy . This

suggests that frustration-freeness can be used to classify gapless quantum phases.
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In this talk, we present a proof of for dynamic critical exponents for gapless frustration-free systems, assuming

certain technical conditions on correlation functions. We will illustrate this result with several examples of gapless

frustration-free systems, highlighting the implications of their anomalous dynamic critical exponents.

Additionally, we discuss the notable connection between frustration-free systems and Markov processes. It is known

that

Markov processes which describe standard relaxation to equilibrium states can be mapped onto frustration-free

systems. The inequality , long recognized but unproven in non-equilibrium statistical physics, finds a rigorous

foundation through our quantum framework.
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P : Exploring novel superconducting and spintronic properties in few-layer Td-MoTe2
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Two-dimensional materials exhibit unique properties, particularly in the thin limit. Td-MoTe2 is a transition metal
dichalcogenide known as a type-IT Weyl semimetal in the bulk form. It becomes superconducting at low temperatures,
but the low critical temperature (Tc) around 100 mK makes it difficult to investigate its superconducting properties
for pursuing signatures of topological superconductivity. On the other hand, a significant enhancement of Tc has
recently been reported by decreasing the thickness of Td-MoTe2, the origin of which remains unclear. Td-MoTe2 is
also attractive in spintronics owing to the low crystal symmetry and strong spin-orbit interaction, which generate
unconventional spin Hall effect and spin-orbit torques. While there exist many studies on electronic and spintronic
properties of bulk T'd-MoTe2, few-layer Td-MoTe2 has scarcely been explored due to the instability of the material in
the atmosphere and experimental difficulties in the device fabrication.

In this talk, focusing on superconducting and spin transport properties, I will first show the thickness dependence
of superconducting properties in few-layer Td-MoTe2, and discuss a possible pairing symmetry by comparing the
experimental data with the first principles calculation results. Exploiting enhanced superconductivity and the low
crystal symmetry, we successfully demonstrated the giant superconducting nonreciprocal transport driven by the
ratchet-like motion of superconducting vortices, and the gate modulation of nonreciprocal signals by reducing the
sample thicknesses [1, 2]. In the second part, I will introduce unique spintronic properties of Td-MoTe2, and present
our recent results on spin transport revealed by weak antilocalization measurements in few-layer samples, where spin

relaxation time is also gate tunable, and a factor of three variation is possible in the monolayer limit.

[1] T. Wakamura et al., “Gate-tunable giant superconducting nonreciprocal transport in few-layer Td-MoTe2” Phys.
Rev. Research. 6, 013132 (2024).
[2] T. Wakamura et al., “Superconducting properties of few-layer Td-MoTe2”, submitted.

i © UV complete field theory in (2+1)D with symmetry breaking at all temperatures
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LH:

It was recently established that spontaneous symmetry breaking can persist at all temperatures in certain biconical
vector models with coupled Ising and N-vector fields when the underlying field theories are ultraviolet complete, i.e.,
if they can be defined on all scales. So far, the existence of such models has only been explored in fractional dimensions
for local but non-unitary models or in 2+1 dimensions but for non-local models. In my talk, I will discuss our study of
local models at zero and finite temperature directly in 2+1 dimensions employing functional methods. At zero
temperature, I show that our approach reproduces the critical behaviour with high accuracy for all N. I will then
exhibit the mechanism of discrete inverted symmetry breaking for increasing temperature near the biconical critical

point when N is finite but large. We calculated the corresponding full finite-temperature phase diagram and further
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showed that the Mermin-Wagner-Hohenberg theorem is respected within this approach, i.e., symmetry breaking only
occurs in the Ising sector. Finally, we also determined the critical value above which this phenomenon occurs to be

N~15.
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[2] W. Belzig and Y. V. Nazarov, Phys. Rev. Lett. 87, 067006 (2001).

[3] S. Kashiwaya and Y. Tanaka. Rep. Prog. Phys. 63, 1641 (2000).
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P : Dynamics with Simultaneous Dissipations to Fermionic and Bosonic Thermal Reservoirs
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HE:

Open systems evolve over time interacting with fermionic or bosonic reservoirs representing electrons in electrodes,
lattice vibrations or electromagnetic fields. These reservoirs act as energy dissipation channels and sources of
fluctuations that affect the dynamics. In electrochemical systems, the dynamics occurs under a moderate non-
equilibrium condition influenced by a delicate balance of the multiple reservoirs. A critical property for characterizing
such systems is the rate at which energy and charge are exchanged with the reservoirs, which can be investigated in
principle using a microscopic-like theory based on the Langevin equation by incorporating the fluctuations and
dissipation. The effect of multiple reservoirs, however, has received limited attention.

In this talk, we present a reformulation of the particle dynamics using the influence functional path integral [1]
framework, which yields without phenomenological assumptions, a quasiclassical Langevin equation that incorporates
non-Markovian effects of bosonic and fermionic reservoirs. As an example of the fermionic reservoir, we consider
electrons in a metal electrode, where the dissipation of particle energy occurs via electron-hole pairs excitations giving
rise to electronic friction. An explicit expression for the local dissipation kernel (Markovian kernel) is given in the limit
of slow particle motion [2] providing a way to calculate the energy transfer rate through stochastic simulations. For
demonstration purposes, we applied the framework to prototypical electrochemical systems [3] where a hydrogen (H)
atom moves in contact with a metal electrode and solvent modes. We explore the interplay of the reservoirs using two
scenarios: (1) quantum vibrational relaxation of a hydrogen (H) confined on a metal surface and (2) solvated

electrochemical proton discharge.

[1] R. P. Feynman and F. L. Vernon, Ann. Phys. 24, 118 (1963).
[2] E. F. Arguelles and O. Sugino, J. Chem. Phys. 160, 144102 (2024).
[3] E. F. Arguelles and O. Sugino, in preparation.

8 - Spin pumping without quasiparticles
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Spin pumping effect is a sensitive and well-established experimental method in two-dimensional (2D) magnetic
materials. In this talk, we focus on the exotic case that strong interactions render Landau’s quasiparticle not well-
defined and the correlated system near a quantum critical point becomes a non-Fermi liquid(NFL) metal. We study
the spin pumping effect of the NFL metal where the spin angular moments are not carried by any quasiparticles. We
propose that spin pumping effect can be a valuable probe for NFL behaviors at the 2D interface of magnetic
heterostructures. We show that the conventional Gilbert damping mechanism becomes invalid in the low-temperature
regime, where it exhibits a power-law divergent ferromagnetic resonance (FMR) modulation; Whereas, at finite

temperatures, Gilbert damping is restored. In both regimes, the non-quasiparticle nature of the NFL metal can be
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extracted from experimentally measurable FMR modulation signals. If time allows, we will briefly mention our works
on the NFL, including a novel type of NFL arises from a magnetic heterostructure, and more importantly, the strange

metal transport that is relevant to the high-Tc cuprate superconductor and twisted bilayer graphene.
About the speaker:

Xiao-Tian Zhang (5K X) earned his bachelor’s degree from the College for Gifted Youngs at the University of
Science and Technology of China in 2013. He then pursued his PhD at the International Center for Quantum
Materials, Peking University, under the supervision of Prof. Ryuichi Shindou, graduating in 2019. From 2019 to
2022, he worked as a postdoc in Prof. Gang Chen’s group at the University of Hong Kong. In 2022, he joined the
Kavli Institute for Theoretical Sciences at UCAS, as a Director’s Postdoctoral Fellow and Special Research Assistant

(a.k.a. Assistant Researcher).

B : Quantum impurity model for two-stage multipolar ordering and Fermi surface reconstruction
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Classification and understanding of quantum phase transitions and critical phenomena in itinerant electron systems
are outstanding questions in quantum materials research. Recent experiments on heavy fermion systems with higher-
rank multipolar local moments provide a new platform to study such questions. In particular, experiments on
Ce3Pd20(S1,Ge)6 show novel quantum critical behaviors via two consecutive magnetic field-driven quantum phase
transitions. At each transition, the derivative of the Hall conductivity jumps discontinuously, which was attributed to
sequential Fermi surface reconstructions. Motivated by this discovery, we consider an effective quantum impurity
model of itinerant electrons coupled to local dipolar, quadrupolar, and octupolar moments arising from Ce3+ ions.
Using renormalization group analyses, we demonstrate that two-stage multipolar ordering and Fermi surface
reconstruction arise depending on which multipolar moments participate in the Fermi surface and which other

moments are decoupled via Kondo destruction.

References:

1. Phys. Rev. B 108, L060401 (2023) (arXiv:2207.07661)

iR : Fascinating Molecular Nature of Organic Semiconductors — Photoconversion Driven by
Molecular Structure and Orientation
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Organic semiconductors combine the semiconductor properties traditionally associated with inorganic materials

with the more desirable properties of soft plastics. Moreover, the organic syntheses of these materials allow for great
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flexibility in the tuning of their electronic and optical properties. In particular, the development of small molecule-
based non-fullerene acceptors has enabled organic photoconversion devices such as photovoltaics and photodetectors
to show remarkable improvements in device efficiency. Although promising, there is still a lack of fundamental
understanding of the impact of molecular structure and orientation on photophysical processes critical for device
performance.

In this talk, I will discuss the molecular perspectives of organic semiconductors for high performance
photoconversion devices. First, I will show the molecular-structure dependent photostability, with a focus on molecular
planarity, rigidity, and end groups [1, 2]. Second, I will show the molecular orientation-dependent energy level shifts,
demonstrating the impact of molecular quadruple moments on thin film energetics and thereby on free charge
generation [3-5]. Finally, I will discuss how the minor modification of sidechains affects the structural relaxation
dynamics via strong electron phonon coupling and hence the excited states formation upon photoexcitation [6]. These

results provide key fundamental understanding of molecular semiconductors.

References

[1] Luke et al., (2023) “Key molecular perspectives for high stability in organic photovoltaics”, NATURE REVIEWS
MATERIALS, doi:10.1038/s41578-023-00606-5

[2] Luke et al., (2022) “Strong Intermolecular Interactions Induced by High Quadrupole Moments Enable Excellent
Photostability of Non - Fullerene Acceptors for Organic Photovoltaics” , ADVANCED ENERGY MATERIALS,
2201267. doi:10.1002/aenm.202201267

[3] Fu et al., (2023) “Molecular orientation-dependent energetic shifts in solution processed non-fullerene acceptors
and their impact on organic solar cell performance”, NATURE COMMUNICATIONS, 14, 1870, doi:10.1038/s41467-
023-37234-0

[4] Park et al., (2023) “The State-of-the-Art Solution-Processed Single Component Organic Photodetectors Achieved by
Strong Quenching of Intermolecular Emissive State and High Quadrupole Moment in Non Fullerene Acceptors”,
ADVANCED MATERIALS, doi:10.1002/adma.202306655

[5] Rana et al, (2024) “Octupole Moment Driven Free Charge Generation in Partially Chlorinated Subphthalocyanine
for Planar Heterojunction Organic Photodetectors”, NATURE COMMUNICATIONS, 15(1), 5058.
doi:10.1038/s41467-024-49169-1

[6] Pagano et al., (2024) “Slow vibrational relaxation drives ultrafast formation of photoexcited polaron pair states in

glycolated conjugated polymers”. NATURE COMMUNICATIONS, 15(1), 6153. doi:10.1038/s41467-024-50530-7

248 : Spinon Singlet in Quantum Colored String: Origin of d-Wave Pairing in a Partially-Filled Stripe
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Although both experimental observations and numerical simulations have reached a consensus that the stripe phase
is intertwined with superconductivity in cuprates, the microscopic mechanism behind d-wave pairing in the presence
of stripes remains unclear. Using the effective theory of quantum colored strings, we derive the wavefunction in Fock
space. Our results show that two spinons with opposite chiralities tend to pair into a spinon singlet, which in turn

facilitates the formation of negative pair-pair correlations between distant x-bonds and y-bonds, a hallmark of the d-
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wave pairing pattern. The same pair-pair correlation pattern is observed across various models, as confirmed by large-
scale density matrix renormalization group calculations. Based on these results, we conclude that the spinon singlet
is the origin of d-wave superconductivity in a fluctuating, partially-filled stripe, and this mechanism may also extend

to multi-stripe configurations.

Reference:
[1] arXiv:2412.04379
[2] arXiv:2406.01980
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