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Towards spiral magnetism in two-dimensional metals
A01: Max Hirschberger

We search new materials with a twisting magnetic structure, termed helimagnetism or spiral magnetism:
Especially metallic helimagnets, where the charge and spin degree of freedom of quantum-mechanical electrons
can be coupled, are an active field of research. Since G. Volovik’s seminal work in 1987 [1,2], the concept of
‘emergent electromagnetism’ has been developed to describe the coupling of charge and spin in these materials:
Due to the twisting of the spin, a virtual electric or magnetic field appears to bend the path of moving charges.

An important frontier in this field are two-dimensional (2D) helimagnets, which are magnetic analogues of the
‘wonder material’ graphene that can be exfoliated, for example using scotch tape, to a single atomic layer. Such
2D magpnets are believed to be highly controllable by external stimuli, e.g. pulses of strong light or electric gate
voltages. Moreover, two atomic layers can be combined and twisted to create vortex-like spin textures, termed
skyrmions or merons, on-demand [Fig. 1(a)]. A small number of insulating materials has been proposed as 2D
helimagnets; however, there is no suitable metallic helimagnet to study emergent electromagnetism in 2D [3].

Fig. 1: (a) Double-layer made from two sheets of a two-dimensional (2D) helimagnetic material, which can be twisted to create
complex spin textures, such as skyrmions, on-demand. Illustration adapted from Ref. [4]. (b) Crystal structure of orthorhombic
DyTes, a layered material where large magnetic moments reside on the position of Dy3* rare earth ions. (c) Magnetic texture
in the ground state of DyTes, revealed by elastic neutron scattering at JRR-3 (Tokaimura, Japan).

Using the flux growth technique, electric measurements, and elastic neutron scattering at the reactor source JRR-
3 in Tokaimura, Ibaraki, Japan, we have identified the layered metal DyTes as a helimagnetic that can be exfoliated
to the thickness of a few atomic layers [3]. The observed magnetic ground state is illustrated in Fig. 1 (b,c). As a
next step, we aim to reveal the richness of magnetic ordering in this compound and to proceed with creating two-
dimensional devices.
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P T TE E L7,

FEEOWE T, M 1 REREEBRT O L, 20720 &b 2%, 3R AHEVER
DHEELET, T, < OWEITBKIE T L 0 ORFIRE~EIEE LE T, (KO 1-(H0)
X OCTHEIELEI0, IRIC1 RIS F 26N 6, MdFEEECHEEL VL LAERE
ho ) LI, MR T7 T AL —2a Db AT, BRFIRENRARLZEL R, BT OARHEE
P (BTREO ) I VKRS CRIKNZRTES IR £9, K, BRENR AR T2 L 08B R
LB FIEMEIZB W T, —IRITHI R B IRIR 2 R 3 2 1R 2 2 ) A3 FR M- BOEL O S G
(NMR)ZEBRICBWTHH SN TWET[L,2], NMR 1, BFICHE D BATR 225 B Ol 2 S8 12k
M2 hh7a—7ThY, K7uY =7 MIBOWTEFRIKEZEIET 5 E ORI RARERTFIEL
LTHWTEE LA, £72, NMR THWAEMREIZTZ VA LRI LA T~V THY | b TR= 3
NX—DREKIHE L TG 775 2 N TEET, TORME 7 VI T, BE(TZ =V I A7
AR U OEHREABRG O T EEE E DXL ENTEE L,

—FH., 2WITRIZBWTIE, A VA THAA Vv KN 2N ET 2 2 L 3BT
WWFPESINTVET, BT, T2V IFUIRAE ) L ERT UNRANA S UG THZ LT, £
o OHRME e SR EHEE b O = A VR HBT A 2 ERREIN., REEOR T2 Ea— &5
BUIFARAIR 720 & LTHEE SN TWET, RilE, SOOI T, &1 A B URERD L
BRE U CIET D 2 ERFEH SN TLISE, 20T AWEORZNOE DD T — Lo TNET,
ZDH IMERWE BT, 3572 NMR 24T~ 72 & 2 A BRI A Y ) v b RTE 7R R V) v DIF
EEPREST HHERBE LN TNET,

ToF U IREBEND L) RFEEBIBEEOQUNEZE) NARr U I AWEIL, BT AV REDSNC
L, AN T 4 BEESCE TR VR ERTRTRAON > TET, EBE BEFRGEOTe Y7 b
B W TEBRIEIIIE 7 Vv — 7 CTHx O THER DA H S 41, NMR 2 X 2R A 22 g B I B D fH A
TEFELL, 4%b, ZOLOBRHLVETWEE BT 207 2Bh 72 AT 72D 0O ERFIEE
BT DA ZE 2 HEdE L 97,

2 EB AN
[1] K. Nawa et al., Phys. Rev. Research 2, 043121 (2020) [DOI: 10.1103/PhysRevResearch.2.043121].
[2] Y. Shimizu et al., Phys. Rev. Research 3, 023145 (2021) [DOIL: 10.1103/PhysRevResearch.3.023145].

W42 HP: http://i-ken.phys.nagoya-u.ac.jp/index_j.html

THKEEL (i B « BREARRZER) - GAT)

19



MR TS ==2— AL & — Vol.10 (2024 42 )

BHETIANNYSAERNBCGEEHEFROYERFE
BOl BF fEEf gudk

T I~V (THz) edid, BB X ZEEHE 0.1~30THz, = FR/L¥—0.4~120meV OEMEK 25 L
F9, 2 OEEEBAEL, EUROWNEZ RS T 2 2R e IRECHEE DN FE L, WIVERFFEOBLE DB K
BRI 72 AR BT ISk L E T, Bt D THz 7SV A DO ESREL O EF T AR E L, WEDE
S« BRI BT o A 3 & S - T B 72 b DL A e AR & LS SRS TV E L.
L—HF =30 THz 7SV A DELOMY 7 iR < L CEEWE Z < AREi§ 5 &, ZoEHRESCAE
RN A M U7 R IR OIS B A oRr LR T, 2O XK 9 RIERIEIGE T, WP OB A 1R
D5 L LI, BEE T OB 2P ORI~ & D7 N D 72, FEfE - JSHOMEIZIB W T
HE I I TV ET,

RS THz 7SV ARAERMN 2 W5 & KRGS EH O THz SV ARG E T, 20X 57k
BARME THz 2V A0, EES b 2 xOVBEMEE (STM) 123 THREF—UBHICHIINT 5 ko v 3o
TAELTHATEEY, ZOFETITEED STM LR, THZ LA THESNDI 7 =L D
FREE DRERI7Z2 0 JiEAL D s b o VBN A BEEBR 2 H T 5 7Y e—7 E LCHALET[L2), 2
DOFEFIZL Y, THz 7L R &2 HAEHETZ STM T
WX, A — L Tl EEICIEE R &4 A T 2
J AEAERCE 7, BT, JEA ARSI - &
HHEOBNIC X » THESITF O 5 BFiREME
REZBWTY, EhEEZOEFIREBL R A7
— )L DZEMI S REE L 7 = A N O 4 R BE T
W5 Z & 13E ORRFFTE RS B b L i) O i 72
FtR 2 B35 LT N2 FEIC2 0 9, Fix
%, BEEZE - Y - WIEANY U ARE L WS T
% B IRER BT CENET 2R fE THZ-STM %
AL TWET (K1) ., ZHETIT, WELLE
BN THz 7SV AZESE L, THz FEEOBREE k>
FVEREBRNT S Z LT LTOVET,

F ST AIH L8R o &R~ A 7 ais s X 1:HEEE L7 MR IRERBE THZ-STM D448
WA Z LT THz SV A ORGSR R S# 5
ZLICHSLE LT, ZORIRETERT S L WEN
R B — 7 BEG R 3 Tesla LA EOBEWES SV A ZHIINTE 5728, AE U RWE O - 720198 —
ADNELIET, 2O/ THZ B85V A % 2 82 O S8 E 50N THz B 2 & 5 SR
& (HoFeOz) 1Mz 5 Z & T, AV VOIMERIGETHD, AL EOE | F =@k &k %%
A E LEZ[E], & HIT, HRfHE TAE U BESIEERE & 9 B 2 R SORBEMER (Smo7EresFeOs)
RS 72 A THz BEG 2 FINT 5 2 & C, CaPiMAr— 1 OBEER AL v F V2 RZBRSEE L
7o ZOHSITEWN R THZ BB X > TA U ZMERMNR 7 v v HIREEDEREZ B L TR Y, #i-
TeMERIE O FHEE ST L2 & S 2 T4,

2% 30k

[1] H. Hirori, A. Doi, F. Blanchard, and K. Tanaka, Applied Physics Letters 98, 091106 (2011).
[2] T. Tachizaki, K. Hayashi, Y. Kanemitsu, and H. Hirori, APL Materials 9, 060903 (2021).
[3] Z. Zhang, Y. Kanemitsu, H. Hirori et al., Nature Communications 14, 1795 (2023).

[4] Z. Zhang, Y. Kanemitsu, H. Hirori et al., submitted for publication (2023).
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BRI X RAEDRAREEFRBDTSATIORBA~DIEH
BO1 ¥F i KA

Tz T BAERICBT DRENED XA F 2 7 ABR DT D12, B X BRRE &) EBRFIEZB
HLTEE L, FrZ, L aPl NO#EEEZRNFEBILS A T I 7 ZA28WT 5720, #@E VA
— BN H > TELEREZ L, ZOB(LEEZ LIREZ RO L—Y — ¢ TRIHAT 5
[Ro7 « Ta—THE] Zi7oTCVWET, 7o —7NHE LT XBEHNDLZ LI2LY ., BiMEOREE
BN RD Z EMTEET,

F9°. X MABEEF L —V—XFEL)ik T D SACLA O X O —A5LT A BL3 IZBWT,
SRR G 4 FePt IO RFHAE X SRR M
PE(XMCD)HIEIZ &L L% L7z [1], XFEL TS
N5 7 < b NORREORIEOM X 32 % H
W, FePt [ZHAEMUTAHZ LITL-THlEZ &
NDH7 b NPARAT—LTOBILOENE 2 & 5 2
TeRERBE 1 TT, FRASYA RO, frbif*ﬁw
N DAL DZEA Z R UE T, TR FePt R IZ
mf%kaﬁfﬂﬁéﬁWX7~w@&4+\7 - 1 2
AERTEND ZENDbNY E LIz, T FePt BERM (C28)
T O L — —FH RO R & 7r o T
WHEEBZONET, Flo. FA VORGSR X 1R XMCD E CRUIIS /=R Lo R
BESSY Il ICEBWTH, L—YF—2F 17k ZokkT.

DRBAL VA X BRERSTC, OB R DR A3
KITDHLAT IV AERLMNILE L2,

FEREICBWTHBE LA L —F— 2B AL, FAFEOREZIT-> TWET, BMRBERTE 5K
SO Kerr 2% W BEMEE L . R 7« Fua—TVEIC K D ERR MR E 2 WL S8 7=, BRI 4 i
WL Kerr ZhSBEMEE 4 BHJE L . NiCo.04 T u\fﬂim B OREIT L E L[3], £72.
NiCo04 HEECTIL, 2 DL —HF— UL 2R ZWHT 52 LIc kY, EFHEIHRICL > TL—V—LFHEM
(EIKHRDS R Z /5 Z by £ L1z[4], BR{bWiEm] ’m\'c IO TOH L7 F,

XFEL & ARMHA7R EBRRICHBIT 2R E L COBE SV AL —F—HE2 W AR EICET D 2
LI XD EREREEAMIG) bRATWET, X
2DEIHIBRE—LTA L OEFREFET L, TRILF
—7/3 60 eV FRIEE TOI X MEMHFD Z LITIEIL
TWET, TOTFVF—|L Fe 72 EOREMETHED
WIS % P B 2 A T 2 7 ARE S ATREIZ 72 D
F9, COMEBEBOERICEY, ERETVHOTHLE
THREBDF A F 7 AR EITZ HIREN, b LD
L CEHTLHTETT,

T T T
o Ef BIMSWXCD)

= DT
& (AMISSBIAXTL-8R)|
- TAUTALT

1 1

3 4

[1] K. Yamamoto, H. Wadati et al., New J. Phys. 21, 123010 (2019) [https://doi.org/10.1088/1367-2630/ab5ac2]

[2] K. Yamamoto, H. Wadati et al., New J. Phys. 24, 043012 (2022) [https://doi.org/10.1088/1367-2630/ac5f31]

[3] R. Takahashi, H. Wadati et al., Appl. Phys. Lett. 119, 102404 (2021) [https://doi.org/10.1063/5.0058740]

[4] R. Takahashi, H. Wadati et al., ACS Appl. Electron. Mater. 5, 748 (2023)
[https://doi.org/10.1021/acsaelm.2c01233]
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NMR BIEZ AL =hT A B ER TR Sc;Mn,ALSI; DEEE FIREEDAREA
BO1 ¥F  JHR BE=

G N AR A AR L LT SN TV DR T, BT T A M L—a Y ORRIC
L0 HEHITMRDEE ETHEIRFZE 2 2 LRV, RIETERLRDIBETRDL T DZ)
REM LR RWVETFREEZERT 2560600 £, ZARNERALTE2ILAE L TR h =
ARy bU—7 (K1 OETRSIANG) T, FRCBEKERRKEEZRET 20038 L <, KR T
FHT DWKRBOMI 2 BTN AL Z b T&EE L, =T, IFAXRYy NU—7
(TEEF D EEVE 2 FFORJB IR W TS BURROEE 2 5F > T E 97, CsVaShs (IC R 1) DB E D38 A[1]
REoNTEL LT, REQRBEELZMGTH22L T, ZEREFHEBORELD7 Ty VR
RT77 oA —TREN, ZLT AR VAN RMEERT D7 47 v 7 LW D R e iiE 2 8o
A AAEENY FAOBLBREHITEE > TETWET, AR T, BRWRMEE & BARME
EOFERO. T ABEBMERZ TG R E L, RTFEHT T AL =g VIR ED T AR/
RORHERIAFT 2 Z L TERBT LI LWETREZ AT L2 AR LE L,

FLI=BMER Lizoix, A 4 THD Mn 237 2 A%
v NU—27 2T 5 ScsMnzAlLSis T3 [2] . 1R
BEREIEDEY . Mn-Mn [l 227 e T ARy NU—7 &R
HI Z ERTEET, LITHER] TR, BILIIE D HREIRM
MWEEF > THY ., EXEIUHED HIBEME S IR Z &
DWEINTWE Lz, 72, 2K LU FOIKIR F TSR 72
EHONRMEBEBEORBEIA LR OO, EREGA 50
K BECH/NE 720 & BITKIR TR 2 IR N 5
V) MR ER E X DN R DIRD BN EIRLE
7

ZD XD R FFEA R BRIE CHREBLT D E TIREEOG A MFT
5720, FLT2 B OWIEE TIIEBAIE (NMR) 4 kiE%
TS TIRAE A L % L. NMR JIE IR TR o
BRiAE— A hE S/ AT B —T E LTS 2L L SeMoAS DRI B
TURTEER Y BECBTORELRNT 2 ERFETT R oL T e
FTHR EFRIEZ BT D 2 & T ERICHOBRBTR IR paame se msngEIicsBL-tiss
RREEIZHN DR v v T EEEREICRET2Z o,

EMTE FT, BERRE AW EE 2 BB ORE R (KK

TIDREBE T IINI Xy » TRBNTWHD Z ERELNI2D £ L, Ziud, FHEmial 3 2
BN FO—EONHEELWDLZ EERBRLTVWET, ZOMRIZEY ., BELXIHAEIR THi/ME
ZWDIRK DA SR 2050 £, ZOX I WRREBEEICEHND X v v L, BeEDFEB L
HE L TWDAMEEMEREZE X ONE T, MEGCENEANTZOX Yy v 72425 2 & ¢, #irE
DIEBL, F7T T ABE AN FEEAOH LWEFRRREOFZR BTSN ET,

25 3CHk
[1] B. R. Ortiz, et al., Phys. Rev. Material 3, 094407 (2019), Phys. Rev. Lett. 125, 247002 (2020).
[2] H He, et al., Inorg. Chem. 53,9115-9121 (2014).
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FeSe BZEFICH T HIEMEREERR
BO1 ¥f HE R, MEEL

FIEH &b EHMERPAE Y b =7 AOFERITREZHEM E LTOETH, R OKRENIEN L BT
HRDOANLEF>THRWTHA D FeSe BRERICTFLH L E Lz, BEOHIIEETH % Fil A AU 64
DIFFEEE S FeSe MREREIKZER LATE L TR Y | ATHEAEIFISFEEEFRE SND Z b, dt
FHFET 265 LRV E-STEDObH D £3, 72ER->THDL L MBOHER R TR
BEMEDOH DT =BT FFHITREL VD DR IEERFETT,

A EE L TO L IHEMMARERRIT, —AT2LHLVWEETONY SLWVWTT R, AT
Btz Ll S LEMSITERZK L & & TEXR

HARRDBSEIELET, 2085 RIERHRERIS M iK 06T

HILEERO PN HAICET 2 BRNEDELREITT < 4

2 WRAE—SOBEET THRRESREEBNT5IC £,

%, ERIRIRRTRE & RS FHEO I S T &

RNEWT RN LR BN TWEY, FeSe BREKH g

BBV T, EAORHEIE & ORE CEMRERNTE -2

PRI D DT, SHIBES CRIFI RS e i > TR B g

FHMRCEBRABR T D AREERD Y 5, b 4 1 . .
t & FLOBFZER DB T dH - 7= i (2023 4F 11 72k 0 5 10 15
) 23 AR RIS HERE SR B R O E 2 0 - Tz [1] Bit(mA)
DT, WDONEEY TOVEDTEVI ORIEERE Z

7 [ 1:FeSe H{ZEMAEFE(ESH 30 nm)IisiF

o A ¢ ) BIEHSAZ BT T B TEL 5, KFRPED
A ORFRBIFEA & 2975 e LT b 5 ot

(R CHMAS R R Z BT 22 LI s pmnss,

FLZ (K1) , 22T, EMEREEBRSGICIV CILENR

ST BRI M AW L2 EOBERSOELZBHTEI N L2 £9, K72
BHAMBENC /2D — )7 T, FeSe IO BIEHBIRENMELS . REN R 2 K B OKIE TORE & 72

DS LE LT,

AR E R U T OIMAREBRBITIEIC W O EFIA H Y [2-4], THAMKIITHLERH Y
FHA, —KFeSe H LEIFEZIWHHTLEID, TNESEITBEELTNDEZATTN, —D
DO AIREME I B TR E RO A EERIFMEIC AR O N2 /L TY, &9 b FeSe BIZEREFICE
T DIFEREBRICIT, EffEE LTl E AR EE LTl D 2 DOFERHDH K 5T, R
TeHLOT =2 DR L o TWET, ZO/TORRD 2 iy OEIREIBRT 5 72 DIZHIENA O &
NIRRT DO N ZBEY U CEE> T2 TS & ZATT,

ZE R
[1] T. Yokouchi, N. Kanazawa, A. Kikkawa, D. Morikawa, K. Shibata, T. Arima, Y. Taguchi, F. Kagawa, and Y.
Tokura, Nature Communications 8, 866 (2017). [https://doi.org/10.1038/s41467-017-01094-2]
[2]J. Lustikova, Y. Shiomi, N. Yokoi, N. Kabeya, N. Kimura, K. Ienaga, S. Kaneko, S. Okuma, S. Takahashi, and
E. Saitoh, Nature Communications 9, 4922 (2018). [https://doi.org/10.1038/s41467-018-07352-1]
[3] M. Masuko, M. Kawamura, R. Yoshimi, M. Hirayama, Y. Ikeda, R. Watanabe, J. J. He, D. Maryenko,
A. Tsukazaki, K. S. Takahashi, M. Kawasaki, N. Nagaosa, and Y. Tokura, npj Quantum Mater. 7, 104 (2022).
[https://doi.org/10.1038/s41535-022-00514-x]
[4]Y. M. Itahashi, T. Ideue, Y. Saito, S. Shimizu, T. Ouchi, T. Nojima, and Y. Iwasa, Sci. Adv. 6, caay9120 (2020)
[DOI: 10.1126/sciadv.aay9120]
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TEFDEFRBZRDT
BOI BE Ak JA{E

fEEIKAE T H D Fulde-Ferrell- Larkln Ovchlnnlkov (FFLO)J)% EDRFFEIZ DOV TR LE L=, FFLO Jdt,m

TR AR & 5 J7 AN ZE IR ZE 9 5 12012, W OB — s8R Re (B k) &5
& (Al B 2 A o 7278 %ﬁﬂmkbf%i%ﬂi? Z DFFFETIX FFLO JRBED I B AR 72 51k
EHTOEME LCTHMEYMO n BEIZER L, FEBIZ FFLO IREE~DFHIRE<C, FFLO JRRED A TR

M ECORGMEOHBLZMEE L E LZ[1], BGICLoE—~vrmf X — RO R X —
@###ﬁtﬁg%ﬂmﬁ @%ﬁ@ﬁk&é LEPBMNE L, BIREIZRL TR A v
7Ly b ORTIREE Téﬁﬁﬁm% %A&%#Dibto
Li~L., HiY i %ﬂ%j( %ﬁﬂﬁlﬁ&t@ T HHEIKAE L2 i IR Z R TR &

5= T, D HBEEIZE > TRHEMEREN D Z & TR il & 5580820 &0 5 %)
b ET, 2O, BEFHIREEENE L TH ., KRR © B3 EME72 SR TORFIRaIREE
52 EIXREETT, FZCTAMSEORE L LT, EROMFIEDO B & TR TG JZE)%Z—’?/
RN EBFRORNLEEMIZ L > TR EFRE AL FREEZERR L THATEWE B E L,

BT OEK - RIRIZZENETIAERIE - &R ERHE L ET, 2F 0, &—MRKRIEE 25 &2 I8
?F%T‘ HEFENBNT. O EFRE THLARMELRH D . =X —mIHEF L2 Z R AT 51

. BFRICEEDEN R B IEA A REFREREGR S TRRSAET, 22T, AL -
Iﬁﬁﬂ%@ﬁi‘%& LT, &2%MT HREZIRD D EEIRICR D &0 ) — 7R ERE & B OB %
27 %He ZEWENOET, ZiuiE Pomerunchuk 2R EFEEN, AV OKR T hr E—NniE
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Pz b o 7oA BRI =5y ISR UE Lz, EERIZ *He & [AIERIC Pomerunchuk 20 R %<9 729
Pomerunchuk 2h 5 Z /R 3-fEIk 2 35 1 2 RS FUINC X 2 B 7R A IRRE O ZRFZZ I HkEE L & L 7=,

ZOMTIL 8 SOKKRFEF L, ThBbEEAEL [T ] Boprmm—v
THZ L THREREZSRMOMERE (LI LZ L j__l, R 200,(Mag|;gse?ilcatso<r>nd) ! ]
BTEET, FTHERREAKETH S @DMe o[ k]

DCNQI),Cu (=5 L C sty th ¢ O AUEHLRIE 217 5 = gm,dl gt §yoo
LT B L B BT OME—ERBEBORIEITOE § [T [ k] F § ]
Lz BLEIFTEIICEAT ) v A& o fltye & 1 L 4 J/
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CE VB LAD K S ARG - FEROREHIC X 5 A RIS R (Fermi iquic
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FARFEEZPD L7 (DMe-DCNQI)Cu O HIE b BEIZAT HoH (T) T()

> THk Y. Pomerunchuk %N Z /=3 HHI T ORESEE O 1 7/ : % R I B F 5 (d8-DMe-
4B — Mk iR O BUANC B Eh L. Pomerunchuk Zh43tiz DCNQ|)2CU DBELIEI ORI RN, £
WD —v VRN EOEERD T ERIICH S e Ay HONEEGR I, s o {2 (448 ) FH & 4
0 Uiz, AHELNERRERSIC L > THR NS B RIS o TR 307
B LW E R AR B O PR R0 0 & 7R A IR HE & oo 3k e

REaiimd 2 L CHEERELRDEEZEXTHVET,

235 3Lk
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S FEHEEZLORFRIEROBBISEER DA
BOIBE )il &

ARAZRFRTIE, 1. AECAHERSL 2B TRMOBITHHL AL R~ T 1 v 7 IREEE /UL AR
B HICRBIT D RALRIE L EEREZB L CTHARD, 2. ZOHEEN=T AT A R GERDE
Wi L TSR 23D, &) 2 oD BEEA ST, AFZEICERD fiAE L7z,

B LTk, ZROTBEVEIRAR LA YA b CusV207(OH)2-2H,0 OHEEa A AR L, By 7 7 v 72
AMZEDBALREE FBG (7 7 A N—T T v 77 L—TF 4 V7V EE AW REREICR Y A E L
oo DARYA MIIOTATULTIUZ T b—%mR L, ZOEBETAL U RXYT 4 v I NS &
STV ET [1], BEERE T, BB ZEITHE T BR ENTHT 7 A N— IR EET HLER S
0 ET, SENIRGIOEATRME L BER FROMEZND Z LA BIELIZOT, 7L AR O
TOPNWEMTT 7 A N—% W, FINCT VR AEE L CHBEMEOH L7 — 4 2D Z i<

OFATEERR A B LE L, BEMIC LK BEDKIRTT — ¥ 2WM5 2 Atk E Lz, #LS ALY
ETNAOEMICH O fEREZSD 2 ENRHKETZD, ZNETHETE R0 o7 3 HFROMHKE L 2
FEOBEBEZRET D2 ERHPRE L, R, MBEEICHKREO R ERBH S E Lz,

WCBL T, A B = 2T D 3 Dbt~ U U A& SFHICE VTV E L, EEICEE
EESTHDE, 01 VB E TRRRF O IREN 72N KREBRE VW E TH D Z &R0 £ Lz
[2]. L2 L. 1K LT ORMKIED D BB HE T 5 2
k%’%%ﬂkﬁﬂﬁﬁﬁbftiﬁkh@ 2L A BRI

GCOMEDHELVHETHLZ RGN ELE, £
T e lo = AT REeHT I LE LR, o
ML RO TRSTZZ EDRWVERIEZITE Y E BV, Y
AR —< WETIED Z LD TELZWME T =T LKRT ‘ﬁv P
bR TH D [(CH)ANH)L[CU(OH)(SO:)i]-024H.0 £
& [((CH3)2NH2)3(S04)]2[Cox(CO0)sJIZ3E B LE L7z, HiFE
TIE. CUDAE L DZAINS IR N=h DT,
BT CoAA Y MNAIR—F 7 2T L) ZRIEN CFBG R:7E W E O R BB EE(£),
=ALEFERRLTOET, WTROMEDL IV A [@mMNmmmm@mﬁmmommo
L CRAICE D 2B a2 8R4 5 2 LAk, (EJ:) [((CH3)2NH2)3(S04)]2[Co2(CO0)3]
Bl 7o M 2 B35 2 LAk E L7z [34]. (5 F)DHfE R DB E,
AE%ELK%E& Ttk 2 0 5 MEREW) BT | 2T MV

KRV AFAT BT AL NS FREFETHE VO RENRH Y £3, 2O XD RE
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[1] H. Ishikawa et al. Phys. Rev. Lett. 114, 227202 (2015). [2] H. Ishikawa et al. Phys. Rev. Materials 6, 064405
(2022). [3,4] H. Ishikawa et al. under review.
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[1] M. Tomikawa, S. Yonezawa ef al., in preparation.
[2] Y. Hu, S. Yonezawa ef al., arXiv: 2208.08036.
[3] L. Kostylev, S. Yonezawa ef al., Nature Commun. 11, 4152 (2020). [DOI: 10.1038/s41467-020-17913-y]
[4] K. Fukushima, S. Yonezawa et al., arXiv:2303.11072.
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AEVZEFRBEGEERRBICE TS EFRHARKNBOMISIC &L 5H/EH
Manipulating the nematic director by magnetic fields in the spin-triplet superconducting
state of CuxBiz2Ses3

BO1 ¥f #( [EE (B0l Guo-ging Zheng)

Electronic nematicity, a consequence of rotational symmetry breaking, is an emergent phenomenon
in various new materials. Skyrmion spin textures of magnets, the normal state of iron-pnictides, the
superconducting states of spin-triplet superconductors [1] and magic-angle graphene are nematic.
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Figure 1 : Polar plot of the
magnetic  susceptibility in the
superconducting  state  under
different magnetic fields.
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ac-y, [arb. units]

In order to fully utilize the
functions of these materials, ability of tuning them through a knob, the nematic director, is desired.
Here we report a successful manipulation of the nematic director, the vector order parameter (d
vector), in the spin-triplet superconducting state of Cu,Bi»Ses (x=0.15-27) by magnetic fields [2]. At a
field H =0.5 T, the ac susceptibility related to the upper critical field shows a twofold symmetry in the
basal plane, but the nematic director is tilted away from the high-symmetry axis (upper panels of the
figure). This can be understood as due to pinned d vector coupled to phonons. At H = 1.5 T, however,
the susceptibility shows a six-fold symmetry, which has never been reported before in any
superconductor. These results indicate that the d vector initially pinned to a certain direction is
unlocked by a threshold field to respect the symmetry of the hexagonal basal plane (trigonal symmetry
of the primitive cell). We further reveal that the superconducting gap in different crystals converges to
px symmetry at high fields, although it differs at low fields.

[1] K. Matano, M. Kriener, K. Segawa, Y. Ando, G.-g. Zheng, Nat. Phys. 12, 852(2016).

DOI :10.1038/nphys3781
[2] M. Yokoyama, H. Nishigaki, S. Ogawa, S. Nita, H. Shiokawa, K. Matano, and G.-q. Zheng, Phys. Rev. B
107, L100505 (2023). DOI: 10.1103/PhysRevB.107.L100505
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From quantum liquid crystals to gravitational waves

Frustrated magnets provide a very beautiful example
of a quantum liquid crystal, in the form of the quantum
spin nematic, a state where magnetic quadrupole
moments order. Over the last five years, our group
has developed novel methods for simulating both the
thermodynamics and dynamics of quantum spin
nematics, as realized in spin-1 magnets.  These
methods were introduced and documented at length in
[1].

Equipped with these new techniques, we have gone
on to study two very different problems, the
competition between spin nematics and spin liquids in

CO01: Nic Shannon

Fig. 1: Quadrupole wave in a quantum spin nematic

state, showing the same structure as a gravitational

Kitaev magnets [2], and the analogy between the the wave.
Goldstone modes of a spin nematic, and gravitational
waves [3]. In the second of these projects, we have shown that there is exact mapping between the

quadrupole waves found in quantum spin nematics, and the gravitational waves arising in general relativity [Fig
1]. The implication of this result is that gravitational waves can be simulated in magnetic insulators, or
assemblies of cold atoms, which realize a suitable quantum liquid crystal state. ~ These systems can therefore
provide access, on the lab bench, to phenomena usually found at astronomical length scales, including the
gravitational radiation which accompanies the in-spiralling of merging black holes [Fig. 2].
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Fig. 2: Numerical simulation of the interaction of topological defects in a quantum spin nematic, showing radiation of

quadrupole waves.  These are equivalent to the gravitational waves emitted by merging black holes, as observed by

LIGO.

Publications

[1] K. Remund, R. Pohle, Y. Akagi, J. Romhanyi and N. Shannon, Phys. Rev. Research 4, 033106 (2022) [DOI:

10.1103/PhysRevResearch.4.033106]

[2] R. Pohle, N. Shannon, and Y. Motome, Phys. Rev. B 107, L140403 (2023) [DOI:

10.1103/PhysRevB.107.L140403]

[3] L. Chojnacki, R. Pohle, H. Yan, Y. Akagi and N. Shannon, submitted [DOI: 10.48550/arXiv.2310.10078]

Group webpage: https://groups.oist.jp/tgm

Nic Shannon (OIST - Professor)

38


https://groups.oist.jp/tqm

(B ==2—ALF— Vol.10 (2024 ££2 H)

AEVEEBBE  Kitaev & Skyrme DIFXETET
Co1 BE >k =4F

WK L ERE T OME 2 b OmE D7 Fao—CTExD e, AV UEMEIL. WETOEFEFAY
CNIREICIR DB D A v U R (B 21E. Anderson M#£% L 7= Resonating Valence Bond (RVB):JIkHE
&L BERMICIR D8 5 A B IR (FREEMECRCIRBENE & W o T EKERFEIREE) Ol oMEE b o& %5
ZONFET, REWFEERIITbRIEX Yy 747 I =7 4 7 TliE, 29 LIz A IREIRRE D AR A
LAIHIZHT T, A UREKROBBRENGI TH L XX 7 A R E . A ERO BN T
HAHAXFNIF U ERELTDH IR HALAE T 7 AF YOl SFHNSDOT Fu—F 2 AET 2
Ll LE L7 (20194 8 H 19 H “Spin liquid crystals: some hints from Skyrme and Kitaev”) , LA Z D 5
FEMIAT> CEEMIEOF DAL TA FE2OB/RLLET,

(1) LT A ARIKE A RGO BICEN D F L E FHOPRK (1]

AT T AL URIRIZ. TA AR ODEFETFTIVICEBWTIREINTZ O TTR, A 1L EOE
A OEGARICOREIFELET, —FH, AL 1 U EOHAICIE, AV RX~vTF v 7IcffESh
DEER IR A RARIREEDRBINE T, TAOOREREDLIITB IV EDLLZ D), FEITH LWET
FADNBLAL D DT BRI ONE T, £ 2 CTHRAL, AV 1 OF X 7S, W—KREB LU
WHAEEREMZ CETVOMEEZTE Lic, ZORR, X T7ACVRIEKLE A X~vTF 7
WREORIZ, LM RMEAEEZ X LD LT HLZERETHNIBEN D ATtk 4 M UE L, Bk
Wz Lz, FEHEN R A UEEE L BRN D A RIRINCIED D DA T VA E IRIFIRRED
HEnsZ a2 nrLELE, ERUIICHLAE S 1 OF X 7HMEIEOFZERED SN TWDHH, T
DOFHRETHOBEBENEL Z L2 HHFLTWET,

2 AEVET VLV =T VU TIZEDHR AR PN AT 7 2AF ¥ DA (2]

AXNIFNRERIND AR TONRAE T 7 2AF vk, LR UIXEHIICES] L 7-fEiE %
EVET, TNHEFEHROAL L OFROERADLELE L THRBTIZENTEET, BxiTihit R
EUDETLELTIZ, RFERLICBTAET VICHETAMAAZEN LT, MABEL R R
NWIRME, Z b A LICETRER EZBIEICHETS (R ET L =7 U7 ) OfF5E
D TEE L, ZETIZ, BEREGDOE D ORIECHEX A, (FEER EOEIICxd 5 A
T LOEEBHBNTHR BT, FfR bR P ikESeEzh boMoMiEg s R LCE £ L
T7o F72. T LTEBENEERIESI E W o T2 RT A ZIZ L > THRETH D Z E LML E
L7z, BLTlE, AFAIAUEZBAT L RITHDVIE 3R RALY U ET LIZER L, MLEOE
BOHINC X 28lfREZ A F 2 7 2T AR b D TV ET,

IO OMIZ S, SN OMGEE & 52 < ORI AT O a4 THEX £ Lo (FEIK web THFSERKL
B BXOTOMEERP 2MR) , £/, HILWVWRAE LT, #EE cL< Ao s Ao 215
A L7 #ifE Y Ao — DB & 2 OISR, WELY FAR—FHRICB W CRIEE 22 58 A XIZHRWN
IRF Z2 [ BT S 3R FUE O RN T 258 21TV E Lz, 26 1% QLC F v U RVICHRITE T
FHEEH S ETWIZZNTWET, SEROFENZSHRITEHILPE L EiIFET,

2 ZB AN

[1] R. Pohle, N. Shannon, and Y. Motome, Phys. Rev. B 107, 140403 (2023); in preparation.

[2] K. Shimizu, S. Okumura, Y. Kato, and Y. Motome, Phys. Rev. B 105, 224405 (2022); ibid. 103, 184421 (2021);
ibid., Phys. Rev. B 103, 054427 (2021); H AM#4235E 78, 314 (2023).

[3] K. Inui and Y. Motome, Commun. Phys. 6, 37 (2023); in preparation.

[4] K. Kobayashi and Y. Motome, Sci. Rep. 13, 15123 (2023); preprint (arXiv:2310.06497).

FFZE28 HP: http://www.motome-lab.t.u-tokyo.ac.jp

REF GERURT: « RFPFE TFROPPER - Bd)

39


https://doi.org/10.1103/PhysRevB.107.L140403
https://doi.org/10.1103/PhysRevB.105.224405
https://doi.org/10.1103/PhysRevB.103.184421
https://doi.org/10.1103/PhysRevB.103.054427
https://doi.org/10.1038/s42005-023-01132-0
https://doi.org/10.1038/s41598-023-41757-3
https://arxiv.org/abs/2310.06497
http://www.motome-lab.t.u-tokyo.ac.jp/

(B =2—A L& — Vol.10 (2024 ££2 A)

R ZRRESLUTS—OW ORI E I BFREHOHR
COol Bf Kk B

il mh 2y b OB FAEDS BB 28 U THEN RN 2R HE 13, EFRaHEASENET,
Z ORRFFRIRIBIE, RS 2NE LT % I RO B0 22 [ SO Bt O 2 32 & L 72V IREE T H
D72 18 O] RCER S FRPE DR A 1 FREEMERR R RE S0 22 [ B e BRPE DR & £F © J8 5 B Rk
FRiRRE LITERIICE R DRETT, A7y =7 M T, 29 LEEFRMEDARA L TND, I
]« 22 B FRIE 8 2 WE T — DR BRE DML TZ RIS . E D X O IRBEREMPE RN BN D D7, 72 LD
EOBMEIZBWTERT LN, LWIREPALNITLI L2 ANE LTHEEZITWE LT, #
2, BT RCBT 22 E LR s LIHRMIT 2175 2 & T, ke dfEofihob & TF
B 5B MmHE RIS 2 2 L2 AR LE L,

UTIEAT oY =7 FTHRLNZER 2 DOMRIZHOVWTRLET,

(1) EHEAHOZERIEEIC LV ENL 7 T AX

—EAR b oA FBGRARRFEL] : %L ﬁ%
L2 B iR O Pt Tl BT iR S AR 138 A VY - Bk _ _+3€
FrfRE L TR SN ET, Foxid, EXUMG-E— A > ‘%’ ‘%, -

N OZEMESIEE 25 2 5 2 L CTRRERETFRRIFHED %L
FEBLATREME 2 BERRAICIR R L ¥ L7, BURRIZIE, 39

o ot

DERIET RS2 S50 T A 4 —HEE S +R <

B DB TR OB % b 72 6 3B b 1 1 2L U «%’ | a\’ o\"
TR A BT S - AW S LE L, /2. 2 ‘5- a[c.

5 UM R T A2 —HETER, M1 1CRT L 5 7% 5d - +R

A RWE CaslrsOn THUIRI SN BRFHEOME & K< *II‘SH‘ *Ir:"{" h"l +

—HLTWAZ L E#EMmLE L, &I ) LEER
N A VG- FR T D3R R RS MBS B B &
RHELE LE[2,3].

(2) 2B FEIE % O T BAE RR 25 5 D S HE[ 4]
I TCIEERNMB T O S & TH— URFME O
NV E T BRICBN D BIEEM ARG & L BmET 21T\ E Lc, £DOHIZ, B b OB - A
B s BUE &V o T NERE R A RBEIICER BT 2 21 RR 2 VO BIRERF AR O 0 HE A
BANATVE Lz, ZoOfER, BXNUMT 215D &+ 25 M+ & BB F A O BRI Z B & )i
LELE, FGEonz®inElsH\ T, EXNUBFE— A2 FOEROER N a A XV U -E
— AV RNOELEDOY & THEITHIBEBEMOLEMRICON T hiEm L E L,

WO 5 ERT,

23 R
[1] S. Hayami, S. Tsutsui, H. Hanate, N. Nagasawa, Y. Yoda, and K. Matsuhira, J. Phys. Soc. Jpn. 92, 033702
(2023) [https://journals.jps.jp/doi/10.7566/JPSJ.92.033702].

[2] S. Hayami, R. Oiwa, and H. Kusunose, J. Phys. Soc. Jpn. 91, 113702 (2022)

[https://doi.org/10.7566/JPSJ.91.113702].

[3] A. Inda and S. Hayami, J. Phys. Soc. Jpn. 92, 043701 (2023) [https://doi.org/10.7566/JPSJ.92.043701].
[4] A. Kirikoshi and S. Hayami, arXiv:2312.02410 (2023).

252 HP: https://phys.sci.hokudai.ac.jp/~hayami/index.html

1:CaslrsO12 OEEFFIICK W CEEANYIFINDY
FAY— BRI A LIV BHGT B, & E RS
W5 T, TTAEF), vATAITER AT LR

HKE (EHRERY: « REEBEEAe - HEEUR)

40


https://journals.jps.jp/doi/10.7566/JPSJ.92.033702
https://doi.org/10.7566/JPSJ.91.113702
https://doi.org/10.7566/JPSJ.92.043701
https://phys.sci.hokudai.ac.jp/~hayami/index.html

MR TS ==2— AL & — Vol.10 (2024 42 )

AEV 1 BFHEMEICHBITAREVHER(—RIEBS)AXILSA > DO RHA
COl BF  7R¥E 8

20094F I ZREA(CPY A L R A 2 N1 A T VREMEIRIZEB VT
BRI, ZNE2ICR ATV I A OFTE R L B
FROME DG IENATONTWET, FARr I AR —L
BRI EOFHMINEE RTIET TIERL, BRAF LI AV
X AR YAV RMEIZH R U TR < | FREEIEREZEE D
BIEN 2 6 B PRI FE D107 5y DIREE TERE) CX 272,
HEEE - BREEENRUKEERF/IL— AT v 7 - A
EUA~OIGHIC SN LI TVWET, [X] 1: AL (CPY) A LA A i

AN O I@ SR T H D BT O RRED—D 7
AE IR R =T 4 v ZWATT, A AR ROV O KBBR8
WHECTH D Z ERMBAIVTWE TN, BRI OR BT IS X 0 R0 b2 9 B B2 misfk
FTHLIEDORFICHE > THEAINTWES, AL, ZOMPEIT LG EANRENTH D =
A& L. dS=1dbilinear biquadratic (BBQ)MA Z- FEAMIZFH N2 Z & T, #llie A v Uk ds (— i big )
AXNI A ERHUE LC[1], &R & ORROEWT, KEhOMRESRE TH 2 B(H8R) RS T
THEAN 2 EZ RN —T7, A RGO E SR ToH 5 S=10 A & 2 [ T8 RPRF- 254 5 U
T ERELKIEEEZDRTHY, EEAL RS AT I A2 OFLIEFHICIIES IR - 03B S 1
ESc AN

Az U, BRI A o, EBEK, #rHEK, Gudnasonfl, Shnirfk ® OFRLF-HRLFE &3k
[FIFFEZATV, AE BB AT I AV ORRHEITVE LT, THE TOMKRA XA IAIHET D
Z < OFFRITHIA B REXIRIZ L TOE L7eh, Fox 13BBQEE - —ii%{k.Dzyaloshinskii-~F 43 4H
FAEHMHER]ZEATH LT, AL R A TV IA L BEBIIICESI Lz, A E U R(CPY) A F
A URERIKNPLENRT D2 E AW BN LUE LZ[3], T OMIFMERE D X X)L I A U ffdh & [
FR IR B~ DR K- 25 triple-Q DA% & FF o 721 T/ < . BERIUMR T D& N+ b triple-Q D A i
AR, A URTIEXNE DR NAF LI A L2 £3, B et Lo
Li, ®Na, YK, YRbZEDS=1D AL ) —/LHE—ARIZBNWTEETEXLZ L&KL, CPOEAFL
AU CPPE TN AR NI A Ut CPPANY S 7R T 4w ZHR, CPPAF L I A =0 Affidh S
DOFHANREND Z & BHALNILE LT, EHICT O LEEmARTRIZE T 2 /MO E i
PEARBR O FHMECE R L, AR EOSUQR) TS T 2| [1, 4|0 FEZILRT 5 2 & CREM
ICHHRE LT, ZORRLE LT, Bvhh A XOCP2AX LI A UM BN S Z e 2 /R L E Lz,
BUE, 29 LT BIbMRATI NI AU 2T 7 ) a Yy —~ERESE DLW EZED TEBD £,
[1] H. T. Ueda, Y. Akagi, and N. Shannon, Phys. Rev. A 93, 021606(R) (2016).
[2] Y. Akagi, Y. Amari, N. Sawado, and Y. Shnir, Phys. Rev. D 103, 065008 (2021).
[3] Y. Amari, Y. Akagi, S. B. Gudnason, M. Nitta, and Y. Shnir, Phys. Rev. B 106, L100406 (2022).

[4] K. Remund, R. Pohle, Y. Akagi, J. Romhényi, and N. Shannon, Phys. Rev. Research 4, 033106 (2022).
HF2E2E HP: https://park.itc.u-tokyo.ac.jp/hkatsura-lab/

TR (RORURSE - BLSRAFIERE - AETTEE BhE)
41


https://park.itc.u-tokyo.ac.jp/hkatsura-lab/

MR TS ==2— AL & — Vol.10 (2024 42 )

FIIILHREFRFRICEITHAROSHILED GHH
CO1 BE  JIIIRF %&sh

LR AR EHB L B LR WMIENBA S 2 7T 5B A2 T AR e O bk & REOVE T,
N AR BHZ BT 2885008, 8Bk 15 7 Ve BEAER ) 2 B 1R OmME R 7
O BRI RATODMNIIENEATEE L. —F, aLAT Y v 7R Y, SOt KR an -
WHR T RIZBWT S, ¥ TV EIERNMEE, 210 OR 72355 E CERlE L= ROMZEEIL Tk
Kol pEEZLHET. £/, HFDOATF—IL I VENCRER, TANLRRNRTT Y T
E, BBk E o, JRWERRTO Thi1) EMRICBWTHELFELET. 202 tnby,
WHSRIZBW TR Z AR EERZ R TR ROMWEEZERT D2 LITREEETY. L ZAN N
RIZBIT D bR P NVAHOREICET 2583 & T RICEREAHORE T L., U EEEE X,
Tk OARFEMEIEAFIE TIX, B R TELBIEINTND AR P AVFR, DTN LEMICES
WHRICBWTHIAS AL YD &R L, £OH
TR ETHAROMICHFAET 2 EEH - NI
WBEHLNCT L2 L2 ROAME LE L.

AL TIE, BIFWRSKFRT), b TNTF T L
FHAAEH %2 & Oy i 8 ) PR OREGLT R E L
F L7z, ZORE, bEARAFILI A (EMICIX
Y2 X IF U ERIT AT YY) LRI D RS A
NN | A VA A T B Ze BT BRI B O
BINWCAELDZ AR LELE [1]. E6ICH LI,
ZOMRMBAEERE bR FRE, NI TUTRE
ERELT, (777 4 7<%—] LFEEN 5 IR
IR L E Lie. T OREE, BUEHRRIED & & & [Fkk
2, BEERECBOLDTUREAT VI A U#EE D
OEDOWMNFEEAT L EEHALNCLE L.
2T, K10 HCEE) ) &2 REICEL ST e 2
A, 5 BMEAESRIC, B2 E A I 72 7 nlds L 72
FoLERMBUE LK), S5I, 3Rt LRIV ENEMEL ST 774 7R RICE

R, T TORDENL, AME TR 2Bk DIV AR A AR (R IS LG

. e e . o DT BT O @I A EB AR LU ES (FEHEY 23
PO E IR IV CTHLAI S U5 Tdepinning #5572 ) I EHEID AR . ET KT 00 SIS L

&I D IEPHARES RS & RS LVERRIEBOMBL e 2. Aprgeoid, 368 07 miE 28
R4, ZHUHOMIZ, R 7 ADFEEEZRET D 2 34 ila Bl EL-.
FWREEELEZ. 22 TOEHEY 7 AOFIEHEBIT

BEZLER TR, e &1, 2L T, AF—10

2L B DR OMITEBENFIET 272 01%, REBBRIREN LIZ2EEBXET. ZORRIC, RIFRILE
Y 7 b= Z—WRICH T B AT e Z LT, BEFRAADT 4 — Ry 7 % b2 b3 AlRek
WHHHDEEZTEY ET.

BB, FATYFT AR IEICAZETE L LT 2 BRIV 27202 2 & C, BTRICEBITH bR
7Y ANBRIZONTOBENT RSN DS 2 RNNIHBL 2 LR TEE L. ZOHRTHER
HHLEFTLY T bvZ— (HHR) CWHEERPLEFREVSTEEFREDOMIC, MR I VBIG A
L7cFEELSZ R U, B a2 2 PR A HEE T 2 2 N TEE Le. 2 OO
52 T IS o7 ik, 72 50N, LREFFEE OFOLRFOEILINER, 4 h BT OMAK
IS, BRI IERICEWEHOBEEZ R LET.

ZE IR
[1] K. Takae and T. Kawasaki, PNAS 119, ¢2118492119 (2022). [https://doi.org/10.1073/pnas.2118492119 ]
W72 2 HP: https://www.r.phys.nagoya-u.ac.jp

JIEARE L (G dty B » BREERRSER) - REh)

42


https://doi.org/10.1073/pnas.2118492119
https://www.r.phys.nagoya-u.ac.jp/

(B =2—A L& — Vol.10 (2024 ££2 A)

PRIRERNHFIEOBN-BEEADOIXYFYIBEELERARIGE
COl1 BE KA WEA

BILE IR 20 L TV LIRE CTESIERAE 022 5818 TR, K, ENDERERKL
TR IBRE LD, APDERER LRI AEOEBICR > TLEIBERNFEHEED TV ET.
RAREARTIXE T 2 DT DT L7225 T Cooper xt#TEk L, ZHNEXIEIUHKDIFA & 72> T
FI2, Lo THBEES A4 — K] T, ENrodHHRKE IOEREZIET & E 11X Cooper xt& LT
WA, ANSREUKRE ZOERETT ENTATIHND, EWHITFWRZENELET.

RBARE S A 4 — REhEIE 2020 0328k [1]52 I, BRSNS Loz L7z
ZHUTEL DOFAB R DWD T2 R TIFMHRBIG O —FT, BERSEICH L TRIZEL RN &
(ZE M RCERREFRIE DRk AL) AL EESAECF . BBHR O IR 48572 ST L 0 4 U 5 4NRR e B
WA F— RHREIHELS MO TWE LD, BAEESCE OB R ED I 7 v e 22/ Kisxt
FRIEDII D G| & Z THEE X A A — FDROFREMEIC KR E RIFEANEE > TV ET.

RBARE S A A — RhSRAILB 2 ZE W SRR FE 2 i - 72 S A% i 2 FE OS8R IS 2 00T D &
FETEXET. —FHT, ZDOLIMRELTIE Cooper x5 H RN H RO HOEE & A FHOT XV F v
7 I EBREIRE N BT 5 2 & WEGRAYIC
STWET. ZHUIANY BVEBIRE & T, K
IR O LI e et B o —>ToH 5 Fulde-
Ferrell-Larkin-Ovchinnikov #{=E OB D X 9 72
HLOTY. BT N—FTIEIA~Y B BIRE
BB YA A — R ROBRIZER L%
AIToTEXEL[2-5]. o DEHERERE
i L[2], AR T OIS FE 3],
W5C L% Cooper %fDO#LE EE) % F[4], AHid
HF[S] 70 & OBFZEEATV, BARE X A 4 — FEh3
WZ=F Y F v 7 725K EE O M 8 ROk S 4
B LA LE LT, ~Y L BRI e 1 BEEE T CORGEIRBIR[3]. /R (HHR)

5 N i P EHIFR (D5 O R COERBHR. VT — 7 my M
D DDORIMILDTEI T, LT B W, Bt h o o — .
THEORENVLET L, BEESY A 4 — RehE
XL & LEBEEERSCIEMRMOGEICER LT 7o —FIC L W 5% OERN/HFGTE
7. LEONEO—TIZOWTIIAARBOMHEFEZHAELE LEEOTHEOITELS ZE V6]

KOO TIE, B A A F— FRHRICE S 2 W R 2 IR SR, FEEHERIREE TOBRYE & A
F— REROWNZER ES B IR > TWET. BEEEOIMMBEEONZEICINZ, B IREEE R
OIEE LM (B8 BB SN ZBEEHEOMFEICBIED L TWET. 5% B8RS FE
O F S FRBEBRENMAE I EZ Y THMIEE L TNE TN EB X TOET.

2 ZB AN

[1] F. Ando et al., Nature 584, 373 (2020).

[2] A. Daido, Y. Ikeda, and Y. Yanase, Phys. Rev. Lett. 128, 037001 (2022).
[3] A. Daido and Y. Yanase, Phys. Rev. B 106, 205206 (2023).

[4] K. Nakamura, A. Daido, and Y. Yanase, arXiv:2305.19317.

[51Y. Ikeda, A. Daido and Y. Yanase, arXiv:2212.09211.

[6] K[EIMEN, WIERG—, /NEFHEES, REARPEL 58, 511 (2023).

HF%E =8 HP: http://cond.scphys.kyoto-u.ac.jp/index.html

RFEBEN GRS - BEERFERE - 820

43



BTN =2 —A L Z— Vol.10 (2024 4£2 A)

KBATRIBEBEYTRAE—F
COlBE JKE; f&

%%mﬁﬁ@%f#bfuyﬁwﬁﬁw FECF, RGO B BN 2 CTABROELIE £ #E S
BEAT LD, FEAFEE OBIEREIES N — RO AR 72 &, @ O U AT WD
B ET, LRmEHOISHEX, L= =L, t~v=tal—T gy, RIERBERELTET
B SN TWET, RETIE, 77~V Y BEESR CORMOIAEL AREE 780 | 7T X VRSB
PERIZ T DB AEB EIC L5 Z Atk , BEEpEST~biRrc BRI >OH D £7,

i A WPEF e ~IE T 5 LT, BEEIIRGOBE LR £, BEEOX A I 7 ADKH A
Ar— V33 10GHz 7> & THz OFER T3, # D JE K
By O B ORI IR ITEL 10-100umFEFE O 72
D ERTF OET- DI ORHEA 72 et 2 K U 5
ZEEEELWTT, LML, v uh BT
BTHHBEE T — =% EARR I B R %%
EIERLT 5 72 @ SR O MR RER) 73 72 R 1 % 1B 2R
LHZENTEET, 20D, il L BIEEOM
AL, S OMRE M IS £ E ) B DR E T K
%~ 7 1 7 B IR BE D ERAE - S0 8T A7 22 JERRE Ot
FHBEOBRERE, REOARELEZ O TWET,

BIEEAOZERLDO—D L LT by S AE—
R23& D IF. &y 7 AT RESGEOBRE 1 1 i 1 RS & 45, BRI IR
TR L > TERIESINTWD D ZOBRIIE 54252 2oREREEERT 570 _ﬁm%mﬂ
NEETT, by 72— REBHTLH7-DIIE G HESh BIEROEy 7 28 —R (F D 3K DIX) 33
NSRRI 2D 5, IR - SRR sk BShD,

TEE DM ERH Y £7, TDH, ¥—F v b
2 HBEEWE LHIR SV ET,

= 2 TR, EEIEER (CO1EE) L& bic, 77~ Y HON mE AWt v 7 2E— R &
T BB T 2 ATV E LI[1], BEERTFERE 7 — VRt 278085 (v vy 7 X
R OFfEY I ab—arziiie LT, KiROFRFSHLEfAET &N BREE~NET I D A =
R LEWH BN L, BRERFEROREPIRFERICIRE 5 234 10 - b v 72— Rhi (¥
1) RCEREREA~OEE R L E L, @O0 T AT ENE LU E B ETH 560 fiuE fE
FEAZHWDZ LT, By RE— NOFEBEES =R EFERELET L N TEET, S
DITHAT T, BRI -t D 5 % BV A A TR BGRFH R 217 > T E972],

BGBRESC bR a P VBEER PO X F oy 7 BEEIEIEE A O A D 9,
B ZIZH~T 4 v 7 BEE T, B OMI 2 S U RO LM hE T — R8I E37[3],
oo e == tOEMBIR Z BT 5 Z L id, BREXy v TEEOMHEEI ST D &
WOBLENLLEETY, BiREAVWDIZ LT, HORES V- RBRETH 7 — = DI EIG
BEMBIBECTE DD, 5%, =XV F v V@BEE~ORRNYHFEINET,

2% 3R

[1] T Mizushima and M. Sato, Phys. Rev. Res. 5, L042004 (2023)
[https://doi.org/10.1103/PhysRevResearch.5.1.042004].

[2] H. Nagato, M. Sato, S. Fujimoto, and T. Mizushima, in preparation.

[3] H. Uematsu, T. Mizushima, A. Tsuruta, S. Fujimoto, and J. A. Sauls, Phys. Rev. Lett. 123, 237001 (2019)
[https://doi.org/10.1103/PhysRevl ett.123.237001].

42 HP: http://www.fujimotolab.mp.es.osaka-u.ac.jp/

KERE CRBRRY: « FERE T Jeft - Hed%)

44


https://doi.org/10.1103/PhysRevResearch.5.L042004
https://doi.org/10.1103/PhysRevLett.123.237001
http://www.fujimotolab.mp.es.osaka-u.ac.jp/

BTN =2 —A L Z— Vol.10 (2024 4£2 A)

BIEEBFRDODLREANA—DT
DO1 BE  /[\Bk BFAY

RBAREAR D2 < 1T, s CRAZBEIE T 5 & B 2 O
ROBEHR E L THNERICE Y AT E WO 2R > T ET, @
(RIEARITEY JA AV REARIE, JA A1 5 kA BN (AR EET)
IZE > TR FENTMEEFOMEZFFD TR & LTHEELT
WET, L2h, mEBSBRITh/ 2e 0D 7T 7 EHh &
ERF eI TREIND T B EORELEE L 5 (E1b)
ZENHOENTVWET, TNEEFREMFEOET, BEFRTE
T NFORBIZEDLBHRTH Y | T ORGSR RECH AR B 72
EDOLZEIRIEDL NP Eicbhbl s TR Eh TE &

L7, BETIBEED A = X N EREWNTH N2 TN 0 8 (uT) 60
DICHRD FT L, ZOHIENTBEEMA OB IS L BAREKIT 31T D B T i
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LBERETH22 N TEDLOTYT, 2hE CMOS 1 A 7 THMEEDO B 2RIk L TITV, 2480 NV
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AT =X LRI, # L WIBREEORE, @E T CORIMBEEEOBNZ: ERPFEIET, S
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X —%FEBLT DML~ ML QL. MKMAEEHO 7 — ) 2B LEBEFEST oD Z ERHbh
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T, WRERRT M EBELIROD Z
ENTEET, —FHT, BIFERICELST
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W r A TR R - AR NE T EE IR e 0 £ LT,

HAR 72 725t 5 & U Cld, Bl SN b I AT 2 R OB R CsVaSbs 2% O B E 72
EOIVHEIRREOBHZIT> CET, DI AR FIIRMEN T TA ML —2a v E2ROZET
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WonoTEE Lz, &5I, CsVaShs i3 Solstice Ace |, |
SRR RRME DS AL 72 B AR R P AR OB M |
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Ry 7T HOWEEEZZMEIXEEHKTH
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[11Y. Zhong, K. Okazaki et al., Nat. Commun. 14, 1945- (2023) [https://doi.org/10.1038/s41467-023-37605-7].
[2] Y. Zhong, K. Okazaki et al., Nature 617, 488—492 (2023) [https://doi.org/10.1038/s41586-023-05907-x].
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T, FEHFEEFEO-12]bH Y £, FOT—H<7ZaVy,
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International Conference on Quantum Liquid Crystals 2023 (QLC2023)

Program

Tuesday, August 8, 2023
Opening
09:15-09:30 Takasada Shibauchi, Co-Chair of QLC2023 (Univ. of Tokyo, Japan)
Session 1 Chair : Atsushi Fujimori (National Tsing Hua Univ., Taiwan)
09:30-10:00 Superconducting gap function and specific heat below Tc in doped FeSe near a nematic QCP

Andrey. V. Chubukov  (Univ. of Minnesota, USA)
10:00-10:30 Emergence of multipole polaron and electronic anisotropy in the devil's staircase of CeSb

Kenta Kuroda (Hiroshima Univ., Japan)

Session 2 Chair : Kenya Ohgushi (Tohoku Univ.)

10:50-11:10 Spin switching by terahertz Floquet engineering using Tesla-class fields in antiferromagnets
Hideki Hirori  (Kyoto Univ., Japan )

11:10-11:30 Electric-field control of magnetic textures and topological orders in Mott insulators
Masahiro Sato  (Chiba Univ., Japan)

11:30-11:50 Optically induced magnetization switching in NiC0204 thin films by using Ultrafast Lasers

Hiroki Watati  (Univ. of Hyogo, Japan)

Poster Session 1

13:00-14:30 Poster Presentation
Session 3 Chair : Tetsuo Hanaguri (RIKEN, Japan)
15:00-15:30 Interaction-driven quantum anomalous Hall state, Josephson diode effect and

flat band superconductivity with quantum metric in moiré materials
Kam Tuen Law (Hong Kong Univ. of Science and Tecnology, Hong Kong)

15:30-15:50 Nonreciprocal charge transport of fluctuating finite-momentum Cooper pairs
Akito Daido  (Kyoto Univ., Japan)
15:50-16:10 Manipulating the nematic director by magnetic fields in the spin-triplet superconducting states of

CuxBi2Se; and KoCrsAss
Kazuaki Matano (Okayama Univ., Japan)

Session 4 Chair : Ryotaro Arita (RIKEN / Univ. of Tokyo, Japan)
16:30-17:00 Phonon dynamics in the Kitaev materials
Natalia Perkins (Univ. of Minnesota, USA)
17:00-17:20 Computational design of Kitaev materials
Yukitoshi Motome (Univ. of Tokyo, Japan)
17:20-17:40 Spin loop-current textures in the Hubbard models

Takami Tohyama (Tokyo Univ. of Science, Japan)

Wednesday, August 9, 2023

Session 5 Chair : Hiroshi Kontani (Nagoya Univ., Japan)
09:00-09:30 Ultranodal state in multiband spin-1/2 superconductors

Peter J. Hirschfeld (Univ. of Florida, USA)
09:30-10:00 Smectic Pair Density Wave in EuRbFesAss

Abhay Narayan Pasupathy (Brookhaven National Laboratory / Columbia Univ.,USA)
10:00-10:20 Exotic pairing states with time-reversal symmetry breaking in FeSe-based nematic superconductors

Takasada Shibauchi  (Univ. of Tokyo, Japan)

Session 6 Chair : Takasada Shibauchi (Univ. of Tokyo, Japan)
10:40-11:10 Electronic liquid crystal state in a kagome lattice antiferromagnet
Pengcheng Dai  (Rice Univ., USA)
11:10-11:30 Bond Order Fluctuation Mechanism: Loop Current, Bond Order and Their Coexisting Phase in AV3Sbs
Rina Tazai (Kyoto Univ., Japan)
11:30-12:00 Discovery of a Novel Dirac Quantum Spin Liquid Candidate

Sara Haravifard (Duke Univ., USA)

Poster Session 2

13:00-14:30 Poster Presentation
Session 7 Chair : Takami Tohyama (Tokyo Univ. Science, Japan)
15:00-15:30 Micro-ARPES study of exotic quantum materials
Takafumi Sato  (Tohoku Univ., Japan)
15:30-16:00 Quantum Material Micro-Resonators to Probe Symmetry Breaking
Carsten Putzke (EPFL, Switzerland)
16:00-16:20 Scanning tunneling microscopy observation of symmetry breaking in Landau levels at the ZrSiS surface

Christopher J. Butler (RIKEN, Japan)
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Session 8 Chair : Kensuke Kobayashi (Univ. of Tokyo, Japan)
16:40-17:10 Computationally assisted exploration of metastable perovskite-type oxides exhibiting exotic magnetism
Shintaro Ishiwata (Osaka Univ., Japan)
17:10-17:30 First-principles exploration of short-pitch skyrmion materials
Ryotaro Arita (RIKEN / Univ. of Tokyo, Japan)
17:30-17:50 Multi-g spin texture in the hexagonal quantum magnet YbsRusAlr2

Taku J. Sato  (Tohoku Univ., Japan)

Thursday, August 10, 2023

Session 9 Chair : Tsuyoshi Kimura (Univ. of Tokyo, Japan)
09:00-09:30 Imprinting optical spin texture into liquid crystals

Hirokazu Kobayashi  (Kochi Univ. of Technology, Japan)
09:30-09:50 Reentrant Antiferromagnetic Order in S=3/2 Square Magnet

Taka-hisa Arima (Univ. of Tokyo / RIKEN, Japan)
09:50-10:10 Orbital-ordered phase and nematic phase in spinel vanadates

Takuro Katsufuji (Waseda Univ., Japan)
Session 10 Chair : Taka-hisa Arima (Univ. of Tokyo / RIKEN, Japan)
10:30-11:00 Chirality-induced spin polarization and enhanced x-ray circular dichroism in a collinear antiferromagnet

Atsushi Fujimori  (National Tsing Hua Univ., Taiwan / Univ. of
Tokyo, Japan)

11:00-11:20 Manipulation of Crystallographic Chirality in Chiral and Ferroaxial Crystals
Tsuyoshi Kimura (Univ. of Tokyo, Japan)
11:20-11:40 Chirality control and detection in metallic helimagnets

Yoshinori Onose (Tohoku Univ., Japan)

Closing
11:40-11:55 Tsuyoshi Kimura, Co-Chair of QLC2023 (Univ. of Tokyo, Japan)

International Conference on Quantum Liquid Crystals 2023 (QLC2023)
Poster Presentation List

Poster Session 1 _ Tuesday, August 8, 2023

PS1-01 Ryotaro Sano (Kyoto University)
Surface acoustic waves-driven magnon valley Hall effect in atomically thin van der Waals antiferromagnets
PS1-02 Risako Kikuchi (Nagoya University)
Electrical conductivity and screening effect of spin-1 chiral fermions scattered by charged impurities
PS1-03  Yoshihiro Okamura (University of Tokyo)
Topological magneto-optical effect from skyrmion lattice
PS1-04 Mina Udono (Chiba University)
Optical properties of the Wannier-Stark ladder and Stark shift of exciton in Mott insulators
PS1-05 Hajime Ishikawa (University of Tokyo)
High magnetic field investigations of quantum spin liquid candidates based on the Cu-spin trimer
PS1-06 Yuta Kimoto (Tohoku University)
Electric current induced resistivity anomaly in a helimagnet: indication of sliding motion
PS1-07 Yuki Shiomi (University of Tokyo)
Unidirectional magnetoresistance in CoFeB/FeSe bilayer films
PS1-08 Keisuke Adachi (Ibaraki University)
High Chern-number spin liquid states in perturbed Kitaev magnets
PS1-09 Ryota Yambe (University of Tokyo)
Floquet engineering of magnetic interactions: Understanding based on the crystal symmetry lowering
PS1-10 Rico Pohle (University of Tokyo)
Spin Nematics Meet Spin Liquids: Exotic Phases in the Spin-1 Bilinear-Biquadratic Model with
Kitaev Interactions
PS1-11 Takahiko Sasaki (Tohoku University)
Inelastic neutron scattering study on lattice dynamics at the 6K anomaly in the quantum spin liquid candidate
k -(BEDT-TTF)2Cu2(CN)3
PS1-12 Seigo Ogawa (Okayama University)
5As-NMR study of K2Cr3As3
PS1-13 Satoshi Tsuchiya (Hokkaido University)
Ultrafast pump-probe reflectivity study in the normal state of quarter-filled organic superconductor
PS1-14 Shusaku Imajo (University of Tokyo)
The BCS-BEC crossover in organic superconductors
PS1-15 Masanori Kanemoto (Ritsumeikan University)
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Hybrid-functional band structure of iron-based superconductors
PS1-16 Shun Okumura (University of Tokyo)
Helical instability of skyrmion strings induced by longitudinal spin-polarized currents
PS1-17 Shunsuke Yoshizawa (National Institute for Materials Science)
Imaging the domain structure and topological defects of charge density waves of 2 H-NbSe2
by scanning tunneling microscopy
PS1-18 Taichi Terashima (National Institute for Materials Science)
In-plane nematic anisotropy revealed by interlayer resistivity measurements on the iron-based superconductor
parent compound CaFeAsF
PS1-19 Masaki Uchida (Tokyo Institute of Technology)
Control of magnetic ground states in largely strained Sr3Ru207 films
PS1-20 Kotaro Shimizu (University of Tokyo)
Emergent electric field and resonance dynamics in a one-dimensional chiral magnet driven by an AC magnetic
field
PS1-21 Tsutomu Momoi (RIKEN)
Dynamics of spin nematics revisited
PS1-22 Kiyu Fukui (University of Tokyo)
Effect of a magnetic field on the Kitaev model coupled to environment
PS1-23  Shingo Kobayashi (RIKEN CEMS)
Nuclear spin relaxation rate of nonunitary Dirac and Weyl superconductors
PS1-24 Kodai Moriyama (University of Tokyo)
Quantum critical phenomena caused by gradual structural variations in SrCo2(Ge1-xPx)2
PS1-25 Akane Inda (Hokkaido University)
Third-order transverse magnetic susceptibility under ferro-axial ordering
PS1-26 Masahiro Naritsuka (RIKEN)
Superconductivity in the monolayer NbSe> twisted on graphene
PS1-27 Miho Tanaka (Ibaraki University)
Numerical study of the inverse Faraday effect in dissipative Rashba electron systems
PS1-28 Hiroki Shoji (Osaka Metropolitan University)
Systematic evaluation of exchange interactions using collective excitation of chiral spin solitons
PS1-29 Akira Iyo (National Institute of Advanced Industrial Science and Technology (AIST))
Novel superconductors in antiperovskite transition metal pnictides
PS1-30 Yuki Amari (Keio University)
Realization of spin nematic Skyrmion crystals in cold atom systems
PS1-31 Koki Satow (Nagoya University)
Hall conductivity in an effective model of spin-1 fermions
PS1-32  Yutaka Akagi (University of Tokyo)
Topological magnetism in quantum spin-nematics
PS1-33 Takenori Fujii (University of Tokyo)
Non-linear electrical conductivity and Kosterlitz-Thouless(KT) transition in underdoped Bi-2223
PS1-34  Jushin Tei (Osaka University)
Eliashberg analysis and topological crystalline superconducting states in UTe2 with time-reversal symmetry
PS1-35 Yasuyuki Kato (University of Tokyo)
Hidden topological transitions in emergent magnetic monopole lattices
PS1-36 Ryo Okugawa (Tokyo University of Science)
Weyl superconductivity in multilayered quasicrystals
PS1-37 Masahiro Hori (Tokyo University of Science)
Multifractality and Hyperuniformity in the Disordered Bose-Hubbard Model on Quasicrystals
PS1-38 Ryoga Hiyoshi (Hokkaido University)
Quantum spin liquid state in Pb(1-x)SrxCuTe20s
PS1-39 Takuya Nagashima (University of Tokyo)
Study on superconducting gap structure of Fe(Se,S) from impurity effects
PS1-40 Tetsuo Hanaguri (RIKEN CEMS)
Correlation-driven electronic nematicity in the Dirac semimetal BaNiSz
PS1-41 Fuki Sato (Tohoku University)
Metal-insulator transition in Ru(BrixIx)3 with a honeycomb structure
PS1-42 Ryutaro Okuma (University of Tokyo)
Neutron scattering studies of the candidate Kitaev material NaPrOs
PS1-43 Masahiro O. Takahashi (Osaka University)
Charge oscillation around a vacancy of Kitaev magnets
PS1-44 Hiroya Nagato (Osaka University)
Third harmonic generation and Higgs mode excitation in s-wave superconductors using terahertz vortex beam
PS1-45 Koki Mizuno (Nagoya University)
Majorana fermions in Fibonacci quasicrystal with spin orbital coupling
PS1-46 Yasuhiro Asano (Hokkaido University)
Physics of j=3/2 superconductors
PS1-47 Kyohei Nakamura (Kyoto University)
Intrinsic Superconducting Diode Effect and Decoupling Transition due to Orbital Effect
PS1-48 Reona Kondo (University of Tokyo)
Study on nematic superconductivity in tetragonal Fe(Se, S) using bulk measurements
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PS1-49

PS1-50

PS1-51

PS1-52

PS1-53

PS1-54

PS1-55

PS1-56

PS1-57

PS1-58

PS1-59

Suguru Hosoi (Osaka University)
Valley-dependent charge transport under strain in bismuth
Minoru Kanega (Chiba University)
DC current generation by two-color laser in graphene
Katsuhiro Tanaka (University of Tokyo)
Magnetoresistance in a tunnel junction with an antiferromagnet Mn3Sn
Haruka Matsumoto (University of Tokyo)
Superconductivity in hexagonal zirconium telluride ZrsMTez (M = Fe, Co)
Toshihiko Muroi (University of Tokyo)
Magnetic field effects on the quadrupole order of the spin—orbit-coupled insulator Ba2MgReO¢
Keita Onodera (Hokkaido University)
Anomalous Dripping of Superfluid “He Droplets
Jianxin Huang (Nagoya University)
Even- and Odd-Parity Intra-Unit-Cell Bond-Order and Emergence Nematicity in Kagome Metals
Takao Watanabe (Hirosaki University)
BCS-BEC Crossover Observed in Te-annealed FeTe1-xSex Single Crystals
Nanse Esaki (University of Tokyo)
Electric field controllable thermal Hall effect of triplons in quantum dimer magnets XCuCls (X =TI, K)
Yoshihiko Thara (Hokkaido University)
27Al, 3>Mn-NMR study for itinerant kagome antiferromagnet ScsMn3Al7Sis
Ryuma Nagatomo (Hokkaido University)
Quantized Dripping Period of Superfluid “He

Poster Session 2 _ Wednesday, August 9, 2023

PS2-01

PS2-02

PS2-03

PS2-04

PS2-05

PS2-06

PS2-07

PS2-08

PS2-09

PS2-10

PS2-11

PS2-12

PS2-13

PS2-14

PS2-15

PS2-16

PS2-17

PS2-18

PS2-19

PS2-20

PS2-21

PS2-22

Yoshiaki Uchida (Osaka University)
Facile nanosheet synthesis using liquid crystals
Yoshihiko Okamoto (University of Tokyo)
Superconductivity in Ternary Telluride SceMTez with 3d, 4d, and 5d Transition Metals
Daigorou Hirai (Nagoya University)
Novel molecular orbital crystal and possible liquid crystal state in RuP
Shengjie Fang (University of Tokyo)
Field dependent specific heat measurements of the Kitaev quantum spin liquid candidate Na>Co2TeOs
Toshiya Ikenobe (University of Tokyo)
Superconductivity induced by hole-doping in the nodal-line semimetal NaAlGe
Takumi Sato (Hokkaido University)
Superconductivity with quasiparticle states below the gap
Michiya Chazono (Kyoto University)
Finite-momentum Cooper pairing in few-layer transition metal dichalcogenides
Youichi Yamakawa (Nagoya University)
Drastic magnetic-field-induced chiral current order and emergent current-bond-field interplay in kagome metal
AV3Sbs (4=Cs,Rb,K)
Yuma Wada (Hokkaido University)
Temperature dependence of photoinduced carrier dynamics in the charge glass candidate
6 -(BEDT-TTF)2CsCo(SCN)2
Hikaru Taneoka (Tohoku University)
Magnetotransport Properties of Itinerant Antiferromagnet LaMnSi
Yasunori Toda (Hokkaido University)
Spatio-temporal dynamics of localized superconductivity generated by optical vortex pulse excitation
Yuya lkeda (University of Tokyo)
Photocurrent induced a bicircular light drive in centrosymmetric or rotational symmetric systems
Taiki Kawamura (Nagoya University )
Theory of the electron correlation effect in the organic conductor (EDO-TTF-I)2ClO4
Kota Miyakoshi (Hokkaido university)
Superconductivity and magnetism in high-7. cuprate La>CuQOas+s
Kazushi Aoyama (Osaka University)
Half-quantum-shifted Little-Parks oscillation and d-vector texture in spin-triplet superconductors
Hirotake Itoh (Tohoku University)
Sub-picosecond manipulation of electronic-ferroelectric polarization in a rare-earth ferrite at room temperature
Kanta Maruyama (Nagoya University)
Electronic structure of the nodal line semimetal candidate IrO2
Naoto Uematsu (Nagoya University)
Superconductivity in High-Entropy Antimonides
Tatsuaki Mori (Ritsumeikan University)
Instability of Bogoliubov Fermi surfaces under magnetic field
Yuto Muramatsu (Nagoya University)
Large magnetoresistance in distorted rutile-type oxide WO2
Yuichi Yamasaki (National Institute for Materials Science)
Anisotropic electronic state with non-collinear magnetic order controllable by tilted magnetic field cooling
Takuya Aoyama (Tohoku University)
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Piezomagnetic effect in antiferromagnetic MnTe with broken time-reversal symmetry
PS2-23 Kazutaka Kudo (Osaka University )
Non-monotonic variation of superconducting transition temperature in BaPtAs-BaPtSb solid solution
PS2-24 Koki Shimura (Nagoya University)
Chiral charge current with orbital ferromagnetism in loop-current order state in kagome lattice
PS2-25 Tadashi Adachi (Sophia University)
Relationship between the Magnetism, Superconductivity and Electronic Nematicity in Iron-Chalcogenide
FeSe1-xSx Thin Films
PS2-26  Akifumi Mine (University of Tokyo)
Study of the superconducting gap in the Kagome lattice superconductor CsV3Sbs by low-temperature and
high-resolution laser ARPES
PS2-27 Tomohiro Kitano (Tohoku University)
Electronic Properties of Molybdenum lodides with Cluster Structure
PS2-28 Kenji Kawashima (IMRA Japan Co., Ltd)
Superconductivity in Ca-Free Cuprate with double CuO: layers
PS2-29 Kaede [somura (Tohoku University)
Superconductivity and spin correlations in 7*-type cuprate
PS2-30 Tatsuya Miki (Saitama University)
Physics of superconductor junction with Bogoliubov Fermi surface
PS2-31 Hung-Cheng Wu (Tohoku University)
Observation of temperature-induced piezomagnetic switching in Cu20OSeOs polymorph synthesized
under high-pressure
PS2-32  Moeta Tsukamoto (University of Tokyo)
Simultaneous magnetic imaging using the nitrogen-vacancy center and magneto-optical Kerr effect
PS2-33 Terunari Koshinuma (National Institute of Advanced Industrial Science and Technology)
Superconductivity in Ba-Ir-Ge ternary system
PS2-34  Jun Tokimoto (Tokyo University of Science)
Analysis of Photo-Pumped Hubbard Model on a Square Lattice Using Dynamic Mode Decomposition
PS2-35  Seiichiro Onari (Nagoya University)
Three-dimensional CDW order in kagome metal: Analysis of third-order term in three-dimensional GL theory
PS2-36 Koichi Ichimura (Hokkaido University)
Charge disproportionation in organic conductors studied by STM
PS2-37 Masamichi Nakajima (Osaka University)
Single-crystal growth and physical properties of iron-based superconductor Sr2VFeAsO3
PS2-38 Hiroto Tanaka (Kyoto University)
Superconducting nonlinear responses in magnetic fields
PS2-39 Koki Shinada (Kyoto University)
Orbital magnetoelectric effect induced by electric fields and temperature gradients in period metals
PS2-40 Akira Kofuji (Kyoto University)
Unconventional gap dependence of high harmonic generation in the extremely strong light-matter
coupling regime
PS2-41 Shungo Nakagawa (University of Tsukuba)
Study of structural changes with doping levels in the cuprate superconductor Bi2212
PS2-42  Akimitsu Kirikoshi (Hokkaido University)
Classification of Superconductivity in Multiorbital Systems by Multipoles
PS2-43  Yoshihiko Togawa (Osaka Metropolitan University)
Enantiopure crystal growth of chiral inorganic compounds
PS2-44  Jobu Matsuno (Osaka University)
Spin current generation from an epitaxial tungsten dioxide WOz
PS2-45 Shunsuke Nishimura (University of Tokyo)
Quantitative imaging of superconducting vortices penetrating a thin film using diamond quantum sensor
PS2-46 Ryuta Iwazaki (Saitama University)
Material-based analysis of organic Mott insulators
PS2-47 Soichiro Yamane (Kyoto University)
Field-training-tunable charge order in kagome metal CsV3Sbs
PS2-48 Mikiya Tomikawa (Kyoto University)
Measurement of the current-induced strain in BaMn2As: using fiber Bragg grating
PS2-49 Shingo Yonezawa (Kyoto University)
Anomalous in-plane anisotropy in the Kagome superconductor CsV3Sbs
PS2-50 Shiori Sugiura (Tohoku University)
Noise spectroscopy in layered organic superconductor k-(BEDT-TTF).Cu(NCS):
PS2-51 Shigeru Kasahara (Okayama University)
Superconducting gap structure of tetragonal FeSe1xSx under high pressures
PS2-52  Yutaro Mino (Tokyo University of Science and AIST)
Single crystal growth of high-7¢ superconductor (Hg,Re)Ba:CaCu3Os+s
PS2-53 Hiroshi Watanabe (Ritsumeikan University)
Possibility of BCS-BEC crossover in unconventional superconductors
PS2-54 Tomoya Asaba (Kyoto University)
Evidence for an odd-parity nematic phase above the charge density wave transition in kagome metal CsV3Sbs
PS2-55 Shotaro Izutsu (Hokkaido University)
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Charge density wave and superconductivity in ZrTes
PS2-56 Yota Komiyama (Sophia University)
Spin Fluctuations of Single-Layer Bi-2201 Cuprate in the Heavily Overdoped Regime
PS2-57 Shigetada Yamagishi (University of Tokyo)
Ferroaxial Transitions in Glaserite-type Compounds: Database Screening, Phonon Calculations, and
Experimental Verification"
PS2-58 Asato Onishi (University of Tokyo)
Absence of conventional nematic susceptibility in kagome metal CsV3Sbs.xSnx
PS2-59 Takahiro Nozue (Tokyo University of Science, AIST)
Pressure dependence of 7t in Tl-based high-T. cuprate superconductors

QLC2023 RRZ—+ v 3 v DiRT
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The 14th APCTP Workshop on Multiferroics FR#EHR

AOL BT KAS I

&4 : The 14th APCTP Workshop on Multiferroics
[£8#1] © 20234E10 H19 H (K) ~10 A 21 H (+)
[&8] @ FHEAKEARHES v o2 RELHmme L fEf—L
(T113-0032 A AR SO X HRA 2-11-16)
[ZInAk] %%k 874 [HA 634, @ET4, WEAL, BE4L, A—A LT VUT 24,
KE 24, AL R24, R4V 24, AZ2 V7T 14]

RU—7 v a v 7L, 2008 4 L 0 1ZIFE4E APCTP(Asia Pacific Center for Theoretical Physics) (2 A9
HAUN—EIZTHELEY CHRESNTEX LD THY, SFEEITZARICCHESNTZ, vV F T
0A T ALRPREN D WM L FHEMED RS FHAEAEN L7I2E - #PEHCB T 28898 04 o ol e e
ZHSE R T, FRICBT DR RFHESIEICET 2WE - MRS L 2 b 255 & Lz etiryie
HIEFECEREZ YT, FICT V7 - KEFEHIRIZEBIT 2~V TF 7 = a A v 7 WEOMEE O - 36
FFE AR L, PHORBIIHEGTLIENART =T va vy TORMERSTNWD, H14EERD
SEEOERIL, FURFRFBE LR TS8R O ARFWIZd2 2 Chair, KRN RFRF R TP 5ER
DRREAEFIR % Co-chair & LT, HUAHE SR & 2 BURAGRH P v >/ S AT e £ /LT3 0
T, 10 H 19 H(KR)~21 H(L)ICBME L 7=, £7=, FEEFUATH D APCTP 21T L, FERILFHRAS
e, BN TR ORI, AARKEE B LB I B 72 72 iz,

A ESZF OB SBREN BihE -7 3 B OB F I, 25 4 ORFREHAE S L5 40— kS
FIZLDHERERE Yy a Yy, BLOY, EICRFRESCEHFPMEEL —BEBMBIZLEIRA Y —8
vay (RAZ—REK3MMH) 2FE L=, FREFERYE Y a VORNFELLTFIZHIZET 5,

Session 1: Manipulation of ferroics

N7 AN A MERIZET D 4 REBOMmMEIREOHIE(Y. S. Oh), H—JREFREICLOIAHTMT7 =74
N~V FT7zuaA 7 ADT YA U (H.Das), mEGHRICEDMESNT T ANA bV FT7xa A7 AD
BRR(W.-T.Chen)72 E L4572 7 7 —FI2 kb [~ TF 7o v VWETHA Y - Gk IZH
T HRE DN STz,

Session 2: Domain topology

BiFeOs 7/ K MIBIT D58 E K A A BEEAEQ.-M. Liu), JE7 DB 2 AW 72 E iR ic ks i
D RAALEED 7 A XFHAIQJ. Seidel), flexoelectric )% % H 7= polar bubble #:{E(C.-H. Yang) 72 & %4k
7 zaAy 7 RAAL ARME] ICETDEEP RS,

Session 3: Chirality

X T VIR Ak B IS & FE O OMRBEME R CELIE S 7o B 72 X #RH &% (D.-J. Huang), 7 =1 7 ¥ ¥ % /b
WEIZ BT DR 7 v (T, Hayashida), PR ~ (T Satoh)ds L ONFIR L ILHE FE M X B HL
GLH. Ueda) D FHEIC K VB SN A TN T+ ) 72l ThA T VT ¢ BEOHRMME B+ 5
WA ST,
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Session 4: Optical study

SEAIE~ LT 7 2 A 7 ZZE1F % electromagnon (2K~ 2 BABLE T30 H (Y. Takahashi), 1=
AT HMEBEE A A VEEO IR TIEC X DBIHH.-S. Park), Y7 N7+ ZENT LT F
IV SRR D 3V 7 SR EE TR (Y. Okamura) 72 SERFFER, ~ T T = a A 7 RTBIT D FINEIC
B3 22 e Sz,

Session 5: Metallic multiferroics

REM RS « ZE MR ORI R L7e () (8RS 1T 2 IFF ARSI 9 2 #5H(N. Nagaosa), ©
A48 R DOWE B FE (M. Hirschbeger), BSOS - 22 SR 4 & 6 (2AK 2 @8 R SORBEMER 2 3

D CEREE B A A BT, Kimura)7e & MBEM< LT 7 a4 7 2] (IZBET@EN LI,

Session 6: Spiral multiferroics

Bi(Fe,C0)Os I Z 35 1T D BT K DAL KER(M. Azuma), kAR B AR BEND O L A~ L
FT7 v A 7 AT DRFEEO KRB 5 B (S. Artyukhin), YBaCuFeOs DA i (C.-H. Du)
RNTTE T = 74 MEROBSHERFHEK H Kim)722 & THEABE~ VT 7 a7 A 1T 5%
72 ST,

Session 7: Altermagnetism

-7 BERRRE & L C oA 24D T 5 Altermagnetism (2B 2 i & et Bt 0 i (S.-W. Cheong),
Altermagnet & L Ciim S4L TV D MnTe (251) % B VK ZhF(T. Aoyama), non-coplanar 72 fmt
WEEAT5H CoTesSe (ZH51F 5 bl 1 ¥ Ll Rt (S. Seki), #HlE& Alterferroicity M #2£%5(S. Dong) 72 &£
DFEEDN R S AT,

Session 8: 2D ferroelectrics, 2D multiferroics

Free standing 72 2 IRTTIRIBEE N0 7 2 A MEIZE T 281k - #55E(Y. Nie), {KKTHEFEMRIZ

WvE - B8REICBI 9 5 BEER(S. Liu), SEFRITIEIC KL D 2 ot type-ll /v F 7 = v A 7 22T 5 W
E(R. Comin)72 & 2%t (wvF) T=nmA 7 X (AT LN RIS,

Session 9: Device, Application
AV A &FIH LTz Logic device ~DIiHIZ AT 72#F8(M. Klaui), BiFeOs(Z81T HI5EM R E
R A A L BEZ V7= Data storage (283 2 AFZE(P. Sharma), & 51213 BiFeOs D& A ekt & 41 7x
ADEICAIZENT 22202, WU) 2R &, 287 [530 AR QI 7= WF5EIC B3 2 3803 72
Sz,

UEOESZ~vNTF 7 zm 7 ABLIOZEOBEYE - WHEICED LA 27 7' 1 —F OFRNE
DRENRIN, Ky varyrTCHEERERIITONLIL, 7077 AFEMIT http://crystal.k.u-
tokyo.ac.jp/14th_apctp/program.html & T S\,

RV =ZADOU =72 a7 LTI UARZEADRZHETH 7203, Hiila v FREGYED 29
2020 FEDOBRE TORMLROXE COEHEMRME L eoTc, ZDORA Y v NEEZT L7280, ZFEMHO
A J7121% Welcome reception %, =ik 2 H H ORIZITETE L DLV A R 7 28T, Invited speakers
dinner Z{E L, #7742 TIIHBHENSMEM TOLNM « FHREAZIETND 2 ENnTER, £,
2 H A OBERHITITA BIORE TR W - 12D AR AR K D FHFEE ST 727 5
artIF—2REL, FtEOED L BAEE RO~ AT 7 2nf 7 ACEDLIHR T 0 =7 b
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DRI ZNT=TENTe, BEH3BHOTRTO® v a & T L7211 Closing session 23BEfE S,
ARBIR LV T —2 v a v P Tilim LT RERNEICE L TRIEER 2 S, Eo, BB 7o 1T
L2 Lzt LTSBME~OEHOENER SN, o, HISEOV—2 v a v Tk Y UNVENLKRY
® Kee Hoon Kim #if% % Chair & L CHEEO Y U/VIZ TR S NLD Z EB3BEIh, TO®%, KU—7
Va7 OMENES SN, KEETHR, BRANOEEOSINENS, KU —2 v a v 7O#EHIC
BB ORBOMIEEMD Z EINTE, WIRICR-T- R EOHENRa A MRFELNT, KEIC
KU =27 v ay TRV T B it 7o e [ owERY) 21X 0o &3 2Bk
RIZELER L B ET,

The 14th APCTP Workshop on Multiferroics Program
. Ot1sth(Thy) Oct. 20th (Fri)

Oct. 21th (Sat)

Session 1: Manipulation of ferroics
Opening T Kimura
Yoon Seok Oh (UNIST, Korea)
Hena Das {Tokyoc Tech,, Japan)
Wei-Tin Chen (NTU, Talwan)
(Break)

Session 2: Domain topology
Jun-Ming Liu (Nanjing, China)
Jan Seidel (UNSW, Australia)
Chan-Ho Yang (KAIST, Xoera)

(Lunch)

Poster Session

Session 3: Chirality
Di-Jing Huang (NSRRC, Talwan)
#Yakeshi Hayashida (Tokyo, Japan)
Takuya Satoh {Tokyo. Tech., Japan)
Hiroki Ueda (PSI, Switzeriand)

Welcome reception

Session 4: Optical study
Youtarou Takahashi (Tokyo, Japan)
Heung-Sik Park (KAIST, Australia)
* Yoshihiro Okamura {Tokyo, fapan)
(Break)

Session 5: Metallic multiferroics
Naoto Nagaosa (RIKEN, Japan)

* Max Hirschberger (Tokyo/RIKEN, Japan)
* Tsuyoshi Kimura (Tokyo, Japan)
(Group Photo)
Luncheon Seminar (Lunch)
Session 6: Spirial multiferroics
Masakl Azuma (Tokyo Tech., lapan)
Sergey Artyukhin (11T, Italy)
Chao-Hung Du (Tamkang, Taiwan)
Kee Hoon Kim (SNU, Korea)
{Break)

Session 7: Altermagnetism
Sang-Wook Cheong (Rutgers, USA)
#Takuya Acyama (Tohoku, Japan)
Shinichiro Seki (Tokyo, Japan)
Shual Dong (Southeast, China)

Invited speakers dinner
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Session 8: 2D ferro- & multi-ferroics
Yuefeng Nie (Nanjing, China)

Shi Liu (Westlake, China)
Riccardo Comin (MIT, USA)
{Break)

Session9: Device, Application
Mathias Kldui (Mainz, Germany)
Pankaj Sharma (Flinders, Austraila)
Jhen-Yang Wu (Tokyo Tech., Japan)
Closing T. Kimura
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S5 17 AR PR R RS | RERS
fER R EN FH

2023411 A 24 H (&) . 25 H (1) @2 HiICHT=-> T, & 17 [ IER F AR 72 & 234
B TERPICTHEEESIVE Lic, 2oL, WERRICBE L 72 Fra i st 28 L OV
Wi HREISAZE(A) DRI A BRI TR T 2 b O TH O . AL DEEBF#EE ) fEISAFR O —4
BILERZLHRNPOLE o GEE 2N S, 14 SERASIM U £ L, AREE S, ZNE
FRICLD TEFREOMMERIFOREI ] . AL BIRFO RFMHLIKIZ L 5 EBERILEMIZBITHE
TV RERGHR OB OFHENH VD | BRI ThNE Le, £/, AAZ—k v 2 TlE, 69
PEDOIRREN TN, AR DX, R KFAE I N—T7 O RIEERN K, S RFME 7 v—7 0%
HAR KR L OERERRK, 4 B KRPEEK I V—7TORKEEZRK, HEKFEZN T L — T DORAKRHE
HERB L OEEARRK, 38 5O K Hirschberger 27 /L— 70 FR P K D 8 EDIEHIZE D i\ Ve F
N F L, HF#EEND, KEFETHEME 2 4B LOHETEERE 4 40808 S, AEENS
IXRIEEBN KN E PREE2ZELE L (FRAFZEROBHSOKEFTT) |

F7o. 518 18] (2023 42) K REHFE O E AR Shv, BEEREPIC T, ARGEK COL BED NS
RETHY ETIMFERFOEKEHEETRNZTESNE Lz, BICBHTE ) ZT80ET (FRAX
SZEAOBKFTT) o BRBKRENCOWTIEL, BRERIZRETT A, [ UREHICH T RIS CTHRIETE L 72
STED ET,

#fFgt2s HP: https://www.rs.tus.ac.jp/ryoikioudan_17th/index.html
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Tuesday, December 26

Opening

10:00-10:10 Opening Remark, Announcement SHIBAUCHLI, Takasada
Session 1: Chair : HANAGURI, Tetsuo

10:10 SHIBAUCHI, Takasada (University of Tokyo)
“Ultranodal pairing state in FeSe-based superconductors”
10:25 EISAKI, Hiroshi (AIST)
“Phase diagram of Bi2Sr2CaCu20s+s revisited from material viewpoint”
10:40 OKAMOTO, Yoshihiko (University of Tokyo)
“Search for New d-Electron Superconductors”
10:55 IMAJO, Shusaku (University of Tokyo)
“Ultrahigh field effect on Pomeranchuk Electrons”
11:07 TERASHIMA, Taichi (NIMS)
“Interlayer resistance measurements on FeSe under magnetic fields”
11:19 MIZUSHIMA, Takeshi (Osaka University)
“Third Harmonic Generation and Higgs Excitations in Superconductors Using Vortex Beams”
11:31 NAKAJIMA, Masamichi (Osaka University)
“Evolution of nematic domain structure in iron-based superconductors probed by imaging of in-plane reflectivity
anisotropy”’
11:43 DAIDO, Akito (Kyoto University)
“Nonreciprocal superconductivity induced by dissipation”
11:55 KUDO, Kazutaka (Osaka University)
“Development of Novel Superconductors with Triangular, Honeycomb, or Kagome Networks”

Session 2: Chair : EISAKI, Hiroshi
13:30 KASAHARA, Shigeru (Okayama University)
“Ultra-nodal superconducting state of tetragonal FeSe1-xSx”
13:45 TODA, Yasunori (Hokkaido University)
“Photoinduced pseudogap quasiparticle dynamics of Bi-based cuprates”
14:00 HIRORI, Hideki (Kyoto University)
“Control of macroscopic magnetic order by Floquet-engineering using Tesla-class terahertz fields”
14:15 SATO, Masahiro (Chiba University)
“Theory for Floquet control of a macroscopic order with THz laser”
14:30 ASABA, Tomoya (Kyoto University)
“Evidence for a finite-momentum Cooper pair in tricolor d-wave superconducting superlattices”
14:42 ZHENG, Guo-qing (Okayama University)
“Nematic director coupled to phonon and controlled by magnetic fields in the spin-triplet superconductors CuxBi>Ses”
14:54 YAMADA, Rinsuke (University of Tokyo)
“Anisotropic electronic properties on helical Weyl magnet GdAISi”
15:06 NIIMI, Yasuhiro (Osaka University)
“Unconventional anomalous Hall effect in a triangular lattice antiferromagnet with weak spin orbit interaction”

Session 3: Chair : OHGUSHI, Kenya
15:45 SHIMAKAWA, Yuichi (Kyoto University)
“Relieving the electronic instability in transition-metal oxides containing unusually high valence cations”
16:00 KOBAYASHI, Kensuke (University of Tokyo)
“Magnetic Field Imaging Using Quantum Spin Microscope”
16:15 WADATI, Hiroki (University of Hyogo)
“Development of X-ray time-resolved measurements for observing charge and spin dynamics”
16:30 ISHIZAKA, Kyoko (University of Tokyo)
“Spatiotemporal imaging of nanoscale magnetic excitations in YIG thin plate”
16:45 KURODA, Kenta (Hiroshima University)
“Electronic correlations in rare-earth monopnictides : CeSb vs CeAs”
16:57 KATSUFUIJI, Takuro (Waseda University)
“Slow dynamics in the metamagnetic transition of LasMo4xTxO16”
17:09 UCHIDA, Masaki (Tokyo Institute of Technology)
“Controlling magnetic ground states of Sr3Ru207 by epitaxial strain”
17:21 YONEZAWA, Shingo (Kyoto University)
“Magneto-optical effects in quantum liquid crystal materials to detect novel time-reversal-symmetry breakings”

Wednesday, December 27
Session 4: Chair : SATO, Masahiro
09:15 ARIMA, Taka-hisa (University of Tokyo)
“Why is Y2Mo0207 not ferromagnetic metal?”
09:30 OHGUSHI, Kenya (Tohoku University)
“Piezomagnetic Effect in Altermagnet MnTe”
09:45 SHIMIZU, Yasuhiro (Nagoya University)
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“Local symmetry and quasiparticles of quantum liquid crystals”

10:00 MOTOME, Yukitoshi (University of Tokyo)

“Search for spin liquid crystals: insight from Skyrme and Kitaev”
10:15 SUETSUGU, Shota (Kyoto University)

“Majorana fermion origin of the planar thermal Hall effect in the Kitaev magnet a-RuCls”
10:27 ISHIKAWA, Hajime (University of Tokyo)

“High magnetic field study of novel quantum spin systems made of coupled spin trimer”
10:39 AKAGI, Yutaka (University of Tokyo)

“CP? triple-Q state in the SU(3) Kondo lattice model”
10:51 KAWASAKI, Takeshi (Nagoya University)

“Non-Equilibrium Phase Transitions in Active Skyrmions”

Poster Session: Chair : KOBAYASHI, Kensuke
11:30-12:15 1 min. Preview @ Lecture Room (A632)

13:30-15:30 Poster Presentation @ 6F Lounge

Session 5: Chair : KASAHARA, Shigeru

15:45 HANAGURI, Tetsuo (RIKEN)
“Discovery and Elucidation of Quantum Liquid Crystals by STM”
16:00 OKAZAKI, Kozo (University of Tokyo)
“Non-equilibrium electronic states of the Kagome superconductor CsV3Sbs”
16:15 KONTANI, Hiroshi (Nagoya University)
“Theoretical studies of loop current orders in kagome metals”
16:30 ARITA, Ryotaro  (University of Tokyo / RIKEN)
“Towards simplified complexity: Deriving a symmetry-adapted single-orbital model for Cri4NbSez based on the
closest Wannier function”
16:45 IHARA, Yoshihiko (Hokkaido University)
“g-resolved NMR study for itinerant kagome antiferromagnet ScsMn3Al7Sis”
16:57 OKAMURA, Yoshihiro (University of Tokyo)
“Topological magneto-optical effect from quantum liquid crystal”
17:09 ONOSE, Yoshinori (Tohoku University)
“A high-temperature multiferroic Tb2(Mo0QOa4)3”
17:21 UCHIDA, Yoshiaki (Osaka University)
“Photomagnetic effects in liquid crystals”

18:00- Banquet @“Plaza Ikoi”, Restaurant in Kashiwa Campus
Winner announcement, QLC Young Researcher Award: WADATI, Hiroki

Thursday, December 28
Session 6: Chair : KONTANI, Hiroshi
09:15 TOHYAMA, Takami (Tokyo University of Science)
“Spin loop-current textures in low-dimensional Hubbard models”
09:30 SHANNON, Nic (OIST)
“Gravitational wave analogues in quantum liquid crystals”
09:45 SATO, TakuJ (Tohoku University)
“Small angle neutron scattering study on various aspects of magnetic skyrmions and other multi-q spin structures”
10:00 SHIOMI, Yuki (University of Tokyo)
“BKT-like signature of spin Seebeck effect in 2D antiferromagnet BaNi2V20s”
10:12  MATSUNO, Jobu (Osaka University)
“Spin-current properties of 5d transition-metal oxides”
10:24 SASAKI, Takahiko (Tohoku University)
“Lattice dynamics coupled to the intra dimer n-electrons degrees of freedom in the organic charge transfer salts”

Session 7: Chair : OKAMOTO, Yoshihiko
11:00 KIMURA, Tsuyoshi (University of Tokyo)
“Search for materials showing ferroaxial order”
11:15 TOGAWA, Yoshihiko (Osaka Metropolitan University)
“Chirality-Induced Phenomena in Chiral Materials”
11:30 IKEDA, Hiroaki (Ritsumeikan University)
“Ab initio calculation of electronic chirality density”
11:45 HAYAMI, Satoru (Hokkaido University)
“Representation of electronic order parameters breaking spatial inversion, time-reversal symmetries or gauge
symmetries”
11:57 HIRAI Daigorou (Nagoya University)
“Material search and investigation of spin-nematic state induced by spin-orbit interactions”

Closing
12:09- Comments: Evaluation Committee Members (TAJIMA, Setsuko and FUJIIMORI, Atsushi)
Closing Remark: SHIBAUCHI, Takasada
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EBRZF% Quantum Magnetism and Topology 2023 THDEE

BO1 BE Al &

SCES (International Conference on Strongly Correlated Electron Systems) D% 7 7 A4 hI—F 4 7 & L
T Bt éﬂt.ﬁ%‘f%x Quantum Magnetism and Topology 2023 |2 ¥ESMRIE SR A =T TSI L £ L7z,
EARNZIZ R T 2 v 7 LRI O EBEEEHEA~O B MBI T, 2513 E O Pohang DU /FIZ1E L 72k
TIT, Eﬁxm\&i@r%ﬁ*&woio IOMERIRRFE L IR IF I LN TEELEL, 20
2713 Asia Pacific Center for Theoretical Physics (APCTP) & W 9 S T4 L TR Y . WtEmEi2iF ¢/
SHBELDWRIEN G BHIZB D TR FRDO M EZIT> TN DHE H T, FAEMFOU—r v a v 7k
EHLEMMICEMEL TS LD TTDOT, APCTP A—AX—V%F = v 7 LT D L HERD D230
HRERSToND0b LILEE A, %lf@%%iﬁ#&<w%_ﬁmf%éwf%@wfﬁ
Quantum Magnetism and Topology 2023 [3/NHAL g

REFHE T, 50 NBREOSINE N —D2DRHEE

WHEFE->TITbhE L (BEE L), 2#%iT
&4%» HoHEFHBEERLE PRy

(ZBH9 220 TR < AP DRI

B'@'T%) AR T AR EBARERIZ BT 5
7 EZIGZ 0120 43 E O B O FEE A i
T 5 Z ERHRE Lic, ST HERTOEREIE
BRIZHIED LI BRESOMEENZE-T
WIS AT LHE D REAITVOT—~DH 5
DIFTiE < BN ENDOBIIEE Y H 53 O BLk
ERELTDFIECEDELHEEZLTND
EWVWIOHIGEZITE LT, MICE S &0 a Y
— R T 287 e E RS ORI R FE e i T
WD DS LIVEYR A, FEITHE RO
FTC L7223, Bl & EBR O 7 DM EE D> 5 D
AN D 0 | ERFEOF TS BRE S FEZ M < 2 E 0 HRE Lz, @721 T < IR RN B #2
TAAA v arTHIEREREDEBINHETT,
FLiXSearch for the honeycomb quantum spin liquid materials without Ir, Ru, and Co” &9 Z A KL T/H=
T3 DK AR OB E BRI BT D 21TV E Lz, T =1 D& OREMEIRIT I, Ru, Co
ERMETE L LTCEOYEDNETIICHEIN TOETR, MICLmBAVYERSH Y . WERENE
FETTEWVWI R E—VEHZOHA M LE L, BEHTIEIHEERE LT 2 2ON=0 A&
FTHRWHERTCHL L =3 vl ~VY U A Smh L AEEMK N7 T Y v FNPE
KCHﬁiNHQmexOHXSO@d024Hx)GNMACu$\;DUVCﬁUILéibﬁ; Smls 13387 L\ 4F B F- D=
LS HRT, BEF AL VRIKOEBIZ L - THAR 2 E RELfhmiEEr b O EAEELEL
72o DMACuS (X 120 7 A7 £ TD/IL A 9@@%@45@”%&%*@@%‘%%%5& AV = ERE I
LT LWE A TORFGEIN= LT 2 b OB T ALV R THDLIEERELE L, ALSYOD
FERERRE Calbd R 30 3 & VD T b B D EFIIRE T LD, BREZEICWANA EEMZTHIT -
DT, BRI T2 Z LM 25 Z ko TiER 0w EBNET, 5% b EMMICEESR
SZMTEDLLIICBUVFZELZ L TWETLNWEFKLE LT,
B %12 Pohang DHTDEEFIZOWTHET LET, MEEIBEHIIZZR > TWnbH L5 T, BRBFELET)BK
(BFEAE AL ENWREZENOAR > THNET, K 8RS BT HIHEREA < B W o1 k)3
THEANTWIEDOTIEEDOR I ZELE LT, ZOXIRBVERIIBMIETCWZE, kEEEY
TEWZHr T MEIR O, SO EEE OERICZ OS2 M0 TREEH L LT £,

A)lld GRECRTE - MVERTSERT - BhED
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NO)—N—BEREG
BO1 BE  SAK HEA. 2 ARG

BUFINTEISAIIE [ &R DR ) OB FINRIEDO SR A5 1T £ LT, 2023 4F 6 H 4
A2256 A 22 BIZNTTHFH - N7 —=N_—T{EL, N7 —NR"—DT VT 4y aan
Y ET RS (LUF, UBC) (2& HINERiF% TRIUF (28T 2 24 A B aldiskEfn 325k (1 SR)
EiToloiow, MERLET,

6/5 12 £ TIXH[E T0P @ Guogiang Zhao [ & & ILICHLFRFILAAT N I T AR % ZWE RAgGe
(R=Tb, Gd) Z%f% & LT uSR Z/TWE LTz, ZOWERITEME S IRFHIEB ALY 7 A AT
HDHZENREESNTOE LR, A1lD uSR Tk, FOMKERF 2 EEMICEBHT2 Z N T
x| ATHME & G CEEMICHMEEZ R T2 Z LR TE E L,

F72.6/12720 ETOV T Z A L TIHHEEHEITREHETOBEE 7V —T12 > TER LT
W2 2N 8K RS (R EuRbFesAs, & (Ba, Rb) FeoAsy 2552 & L7-, S 24 2 A B U [aliskEfn 2R
EATWE LTz, ZHUD OWEITHNE & BIRE R E A WIFA R EZ AL TR E LTERE
HHOTHEY, TN OOHICH L TRWREZ £ I o4 v & & [allafEF =R A /)
mrm—T b EnBEZLNET, TLT, ERTIRPTCE—2ARNKETIEE o TLED
REDNIZTNZZEHYELLN, RAENEST 22 LN TE, SEIOFE 2 OFEFRN B FEEEIC
Bk & RS OBMRZ A OIS T 2 HEERFERSE ORI LB U TWET, (Ba, Rb)Feshs, IZBIL
TV OHIE L& o 7milEl b & 5 O TR D B — A X A LT TEMORE 1T 5 F
ETT, AEIOWECIIFFICRIRIIND TOWN TOERENI Z b HY, SHOIZDDORN
BRI Ao T2 LU CET,

¢ 1: 1 SR HITE D F2BrEs DFEF-(M20 beam line) B 2: L[EMFZEE LMD 7 —T D
Fxr DT 4 F—

ANAAHEA (RURT: « BB R A ZER B R B - R INRRE 2 4F)
PG CROEURT: « Brs AR AT e R R B - FEEAR R 1 4F)
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BT I5 R MR
A R

Z OB, BN I [ &R OWERN ) O FINRIESIEIC Z 3BV EE A2 U T O
A A% 7 5 ThfE S 72 EEEEE [ Superstripes 20231 (2SN L, ?’Eﬁfuﬁ(ﬁi%ﬁb‘i Lic, £/, 2D
%75 % + 23U @ Ecole Polytechnique |Z . K »—/L— X LNCMI-Toulouse (= —JH[FH{E L .
TNENWE TS, VARG TEREIHEEZITWE LD T, #iEWeLET,

Superstripes 2023 TlE, BREC MR VA NVYEEZILI U O & LTckkx 2 BT 25837
DiIvE LTz, O TEOETIE, EFER 2D TV D REWEFREBEEA UTe, DBIREX v »
7°%if THER L, A4 ZVEEERENEIR L T D AMRBIEIC O W CER L E Lc, AFlB X2 UgE

WX COEBEFEICSIMUE LD, B ICITENOBEERFE O S & b UTe, O OERER
u&ﬁ?"é%m%ﬂ‘? TEMTEIFFICARELELFMAZB I T ENTEE LT, 72, BRAHHIH T
U — MITOFEZIIBIMLUE LR, RTVCRERT —ABFNTIEY 2 2 TEIMEDBIKNTH
LEWol, FHIZELWEMRZE LD ENTEELE,

Ecole Polytechnique {Z & % Laboratoire Solides Irradies Ci. 1T FeSe A MBI kI3 5 & 7-HR PR

DRBEPFRE L, WEICETHREZRAT 22 LICL 0 ERNICIEREARM 28 A3 5 2 k75‘3 N
X EORMY) EIZKT DBEERHEO LN HRBEERBICOWTERT 22N TEET, 4
FeSei.Tey D x=0.3 & x=0.6 DOFEHIR L THE BN & L BIRFBIRE ORBR LR~ E L, %@
f. x=0.6 FUBHCIXEFRREST IR WB RS BIR EE N BFICEAD T2 b 0D, x=0.3 BN CIT#EE
BIEBIREDS LA T 2ROBMODBBHISNE LD, ZORKRIT, BESERELEFR~T 1 v 7 REE
DICIEBARBERR S D Z L 2R L TWET,

k7 —/L—ZX® LNCMI-Toulouse Ti&, —#hiEA AN A 7= FeSe &N TV 72u™ FeSe (Zxf L T 30
A ks T COESIEGUIE 21TV, & %7774/7F%%/@*%%ﬁm@w@%ﬁ&ibto
ASRIDO~w B A ATIE, He kL S8 T~/ Xy NaflAh bbb AT AZFHLE L, £
T, KIREEICBW CTEKBIIOBIHEFEZIE L& 2A, WToRECH R & FikE %
BHTHZENTEELE, — T, Zo0RENIB T 2K OSSR R > TBY . B4
ZFEIN U 72308 CIL R U CREG It L CIRIERIR D WA R T Z L b £ L7z, ZORER
3. R T 4 w7 RAL VOFIERBAEIICEEL TV D I L AR L TVET,

BRI, BEOA X VT « 77 AHiEE YR — b L TL 72 & o 7= B gk ot [ &1k st 0wt
By OBMREAALIC, DI VIR L BT ET,

Superstripes 2023 XD T — /L BT HR RS RR A

FIRIRR GRS « B AR AT 7e s - BhE0
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O\ EHAB)

FALK AL TR AR TERT O BRI B 23, 2022 42 4 A 1 BAS T 0L —INRGAT 7eHAE B ERH
WHIERT i E SRR A e S A B ~RE) (FTRAR) LE L7,

WAL KL o E R A EAT O IR A2 Bh a3, 2023 45 4 A 1 AfF CRIBFZERT MEFSARIIFZEE M I 5
FELELE,

gl BO1 BED PD - #{TAFZE 5. SHARMA, Ramender Kumar I (AL¥EE K% FFHFFEE) 32023 429 A 30 A A
TERHLE L,

O HEE

AR B 23, “Papers of Editors’ Choices” #%ZE L ¥ L7- (2023/8/31),
https://journals. jps. jp/page/jpsj/ec

WNHEAEETEA. “2023 £ B ARG FEEE
https://jles. jp/about/award

CE A

g

B #=ZE LE L7 (2023/9/12),

2
m

ZANEK (FRFHHE L 14) 2% “%F 78 RIFERKE (2023 47) HAMHZSRABRSRFEE (EEk6)” 2B LE
L7z (2023/10/14),
https://www. jps. or. jp/activities/awards/gakusei/2023a_student_presentation_award. phpir6

HIRSCHBERGER, Max #E##5223 “% 18 [B] (2024 4F) HAMBFSEFRGVE" £ LE L (2023/10/15),
https://www. jps. or. jp/activities/awards/jusyosya/wakate2024. php

SUEVERHMTBIEN “55 18 [\ (2024 ) HAAMBEEREPRGE” 2% H LU E Lz (2023/10/15),
https://www. jps. or. jp/activities/awards/jusyosya/wakate2024. php

FIHIEMEHREHEE DS “29th International Workshop on Oxide Electronics, The Oxide Electronics Prize for
Excellence in Research” #=E L F L7- (2023/10/17),

A H 5 KERZEED highly cited researcher (Clarivate Analytics) (23 E L7 (2023/11/16),
https://clarivate. com/highly—cited-researchers/

HUKB RN, 18 10 (2023 4F) BEEARRIFEZZE LE L (2023/11/24),
https://cmsp. phys. s. u—tokyo. ac. jp/2023/11/24/award-decision-2023/

WIRBT B (BIBAgTE) 2“5 17 Rt (FURA RIFES) & PR E” 2 HLEL
7= (2023/11/25),
https://www. rs. tus. ac. jp/ryoikioudan_17th/program. html

SURRVERHMTBIE Y “5F 12 [B](2023 45 HFERR AT E” 22 H LE Lo (2023/12/2),
https://nf-foundation. or. jp/award/list/2023/winner. html

@7 U ) —F

B, AR, —RETERS I T u T R v ARERICBIT AR SERMER T T a0l
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7 (QLC F ¥ R ET A, 2023/8/22)
https://youtu. be/0OAYoiebmUJg

Ve R, /INREAEE - 78 - Y 0 TTP)IRA & b AREDEGGRE (4 ) VA& Ro 7=
D)7, LR E S ARdAE, 2023/4/1)

Perx RFE, /hEmmitigs - E5 - 2% 0 “SREMEWIEIT AR, GAEKRZEEE B EMIFIERT,
2023/10/7)
http://www. imr. tohoku. ac. jp/kids/

CO1BE FHEmAF2E

INHRIESE, RSB, RIS - B — 0 A RIS KRB SRR ER Y PR —a v B a—T v
77, (QLC F ¥ R ET A, 2023/10/19)

https://youtu. be/pC1BKO8TtgA

CO1 BE AEWFZE
JIEEAR ST, /NP s - £ - =Y . LR KEREER ,  (BMIRSIIIR SR, 2023/11/13)

DO1 B FHERFZE

T/, — R HES - I CBAWHESE 2023 FEARGEE BT —LATRS, 5. 2517, (B
ARPPRes, 2023/11/13)

https://www. jps. or. jp/public/koukai/koukai-2023-11-26. php

@AT 4 THE

BIAMEL Y, “HRRZA L. 7 HEOBMICHE CEBEER e~ . (NIKKED Tech Foresight, 2023/9/14)
https://www. nikkei. com/prime/tech—foresight/article/DGXZQOUCO72D80X00C23A9000000

CO1 BF /ABERF3E

K, B - BUK » BB - JST, LD FERIT- [~ I FF R 1] O F-FT LR—F—3 a UBREMY” , (A
AKEHE I, 2023/12/6)

https://www. nikkei. com/article/DGXZRSP665453_W3A201C2000000/

AKESE, PR, ~ 3 7RO R IRBESEBIR 2 MY FIEHICHFZenE” (B T 38R, 202312/8)
https://www. nikkan. co. jp/articles/view/695129

D01 BE ABEHFZE
BIATZER, “BRKEHMF, 250 AN XD MR O UVER IR OB A Eh” (B AR #R, 2022/9/7)
https://www. nikkei. com/article/DGXZRSP661751_X00C23A9000000/

@/ 1L XY JU—R

AR, T za TRy AR E O TESGFEMK Y 7V et e EE —ES LS TH 0B E
22 EEIRRIC—" ,  GHRKRFPRFPE LR F90R,  2023/8/21)
https://www. t. u—tokyo. ac. jp/press/pr2023-08-21-001

WA, “SESERBIETRE LR LWBREART 7 I —0FRAL” , GRS YIERTZERT, 2023/9/1)
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https://www. issp. u—tokyo. ac. jp/maincontents/news2. html?pid=19835

A, SEHRIERS, BT LWVEBRERTY 7 U — B cHE %2 6o T HOFEREROF R , (A
AP 2023/10/11)
https://www. jps. or. jp/books/23-10—1. pdf

WA, “hRa U APWEIZE T H2REBLEEEZIE ~H L X A TOIMECREBREME~" , (&4
B, 2023/11/2)
https://www. nagoya—u. ac. jp/researchinfo/result/2023/11/post—582. html

KIFPE,  “BrICoLl B hz~A 70X — M OERGECAHRILIE~T U 7L OF A 2
BERT ,  URBKRTE, 2023/12/21)
https://www. hiroshima—u. ac. jp/news/80809

AKRTHL,  YBE B COFT- /M SeDMEITHME KT 5 2 & TR L3 &8 2 f58L E2bd 2 0E
EHRGE”, (KBANL KRS, 2024/1/18)
https://www. omu. ac. jp/info/research_news/entry—-09909. html

WHKIEES,  “HLnnAg =y bo E—(bEWBREROERIC YY) ~F B G RRE L ~DF L~
(& ERY, 2023/8/23)
https://www. nagoya—u. ac. jp/researchinfo/result/2023/08/post—550. html

HIRSCHBERGER, Max, [MftzEK, “AFNAIAUICED bRa OO ABRIEFNROBRNC K —AF LI 4
AV OFEERTHARIGEDG ", GURKRFERFRE LER50E,  2023/9/7)
https://www. t. u—tokyo. ac. jp/press/pr2023-09-07-001

BO1 Bf FHEHIZ

SN, ERIEE, RIREER, M, FEREE I AERBICER I TR — T A — LT —T B
<HAFENCIREE—" ,  GRR KPR FBERERAIRE AR FeR, 2024/1/5)

https://www. k. u—tokyo. ac. jp/information/category/press/10703. html

BOl Bf ARAFFE

B, RKIRFEKR, ZNFEME, e,  EELIASRICBINTE B —RT-2A 75— LT —7%4
<HrardEiikie— <, UK, 2024/1/5)

https://www. kyoto—u. ac. jp/ja/research—news/2024-01-05

HEEK, BT - AVCOEREZAULT 2 ERRBEMEEORRE—~ 1 7 1 A — FMUVEIRO A B U E EEIC
WE—", (REHKY, 2024/1/12)
https://www. hiroshima—u. ac. jp/news/81141

CO1 BE FIEATZE

REFE, “BFOACCEZHAVWEANL=2—I 03y NUV—27 0O HFLOEEREZER —AL ~— v =7 58
(I 72 A RO R BRI FIGH RS FTREIC—" , CREURZE R TR0, 2023/10/11)
https://www. t. u—tokyo. ac. jp/press/pr2023-10-11-001

s, I AEETREZBREMET I ARERERETIRE ~F ) A7 — L OKAN—TEIROEEE A S0
lZ~", (BHEBKY, 2023/12/15)
https://www. nagoya—u. ac. jp/researchinfo/result/2023/12/post—-599. html
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MG, SNEME, EEGEM, RIREEKR, “IERMED IAERICB SN TR —JHT- A7 — 1 TC—7%4
HETENIRE— . (BEEBKRT, 2024/1/5)
https://www. nagoya—u. ac. jp/researchinfo/result/2024/01/post—-607. html

HMARYE, “DIASRBROFHRLEETHEE TS - G 2 HEm A EE—/L— 7 &R - BT - BEENETDH
T TAT = (BEEKEE 2024/1/17)
https://www. nagoya—u. ac. jp/researchinfo/result/2024/01/post—613. html

CO1 BE AFHFs

KEGHE,  COFRT “~ITTHT™ O BFT LT~ a VBIGEMYE I ReYhrETrarta—4
DFEBL~E" , (R, 2023/12/6)

https://resou. osaka—u. ac. jp/ja/research/2023/20231206_2

KEIBEAN, “BETRAIACLDAE UV EZRFOBEEO TE—A Yy =BG ORI W - fF 8 sm—"
Oi#R 7, 2024/1/19)
https://www. kyoto—u. ac. jp/ja/research—news/2024-01-19-0

DO1 3 FHEHIS

IS, CETOMWR. BAET ! — XA YEY FRETEUHICIDBEENEOHFE—" , GUKE
REFBEEL A RAFERE,  2023/9/16)

https://www. s. u—tokyo. ac. jp/ja/press/10020/

MFS =,  “BhiE THafE D b e B ~O B IZEWHBLT 28 v » TREZBU” | CRRURZMHRSET,
2023/11/27)
https://www. issp. u—tokyo. ac. jp/maincontents/news2. html?pid=20724

DOl BE ABEWFSE
WAt EE K, HIRSCHBERGER, Max, “AF/NIALIckDd hBu P h i a it REo@Riciksh —AxLI 4

AE Y O@EEETAIR0IEG ",  CGRRKRPRERE TR 070 R,  2023/9/7)
https://www. t. u—tokyo. ac. jp/press/pr2023-09-07-001
OB E

BALEQLC EIF—2HWEKT: (¥ vy R) CTHRELELE,
ZH#AM : Prof. Pengcheng Dai (Rice University)

AMF: 202347 H 20 H (K) 14:00~

WA KR M v LSRR W R#ERE (2B6)

4 A4 k) : Competing itinerant and local spin interactions in kagome metal FeGe
TTARNTZ b http://qle. ip/2023/07/11/41stqlcseminar/

Y ERNER GREURYE)

BA2EQCEIT—EAHERFE RUF ¥ R) CTHRELE L
FEAM  EHRIBEAR I (4l BRI LErgeR

Al 2023457 20 0 (OK) 13:00~

W - AERT GRS Y o8 R) BHPfE 614 (Sciffzr U AX)

2A MV AV UHLERE G SR ORRRETRF LA = b r b EMITBIT S BRE
T7AKNZZ ko http://qle. jp/2023/07/11/42ndqlcseminar/

Y e (B EBRRT)

International Conference on Quantum Liquid Crystals 2023 (QLC2023) Zdt¥fEiE
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RZF (FLIRF¥ v >3 R) TR LE LE,
Al 2023458 H8 A (k) ~10 A (K)

WA ALEE R BLIE v o8 R) T8 A—F v k—
(HP $¥8#k5E) http://qle. jp/2022/11/22/q1¢2023/

BIHEQCEFauXxvLRZL I VBB LELL,

S QLC2023 Young Researcher Award, ZEH 2 4
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