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AFLHED, WFER ) F S WVDTHIT LT T D241
EoTHLTHREBIZRD ELIEO62NTT, Zr BEK
BEIH LTHRETET, & TEFHDOT TWTFAZRMA
FAEN TV LETFO-THELIY ) LTSS
RFIE, ZORRIFEONEFATLE, LWL A
THRZFHDOMNT TWDEIE, T30 LET] il <
RERAD,
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ABWFFEICEE UC, R B, Bkt 2=, 1
TE—UEBdZ, KREMERERBIE, /NEEERFHEATZEA., T
PERFFEATREERIFZE B O AR LA K+, B BEMEE R O IR
KEFEANFEBRE R E S DHF 2 DB HNR2 2 W& E
Lz, ZOHREMEY TEHHP L EIFET,

BER :

[1]1 Y. Shinoda et al. J. Phys. Soc. Jpn. 92, 103701 (2023).

[2] H. Matsumoto et al., J. Phys. Soc. Jpn. 93, 23705
(2024).

[3] K. Yuchi et al. J. Phys. Soc. Jpn. 94, 085001 (2025).

[4] R. Matsumoto et al., J. Phys. Soc. Jpn. 93, 065001
(2024).

[5] K. Yuchi et al. J. Phys. Soc. Jpn. 94, 013701 (2025).
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HADRE =

G R R 7R

T D7, 2025 4F 3 AIZBfE S iz B A Y2 2025
FEFRDTBWC, FEEFREE G 4) 22 H W
LE L7, ZOEZAAYIFERITRBOCAEE T & 12%
HEXh, ENTRBELIToFEIIH L TRESIND LD
T, HERFEEOEREZIICD LT DI ICH X
bNTIDOXI RAFEFDHDEATATIZZ L1T, LIV EH
HLEFET,

LRI B G E 7po TR TR BREERIE~T
HEEIZEIT D b RVBESIRESI R T, R EWEIX
2004 FITT T 7 = URF R INT T TR T LTZHFSE
ST, TR o THBEET 2 2 & TRTE L LOFE
FRAYE S £ CTRESE S Z AT AIFFICHAVYE
TY, £ L TZOHTHRETBREMEARITmRIRT 22 S 123
WTCHBKBRFAER T L0 mBEL LTHEAINTE
V. 2017 FICHE Crls TOMBEDHE R S LTk,
k2 gD HILTE E Lz,

AIFFNL Z DT B E W e~ T a2
DWFTT, FTEWEIZERNENOERFHNT 7 T L
T — NV AEGIZL > TREA L TE Y (ZOJEBOFWFEE
DT —TTCRGICEHTE2HATHLHY £9), &< R
RAMEBEEERF L O RMETHoTH, HIEEHERDE
I CHICAREEZEY H9 2 e Tc& £, SEOHIET
I3 OWEZ RO TEWVITHEE O R DREEERE LG &b
Bio RFRERNERA~T v St (BT 2882170, 38
FLFELE

FPEEFRREEHEZHLT

HFELUEE LR A B

AlEl, BAITEWICRR DMRE AR Crls &
CrCls &\ 9 2 SOREMEMEFRIED~T nflifgx ., g s 7
7 DB TR Z LT o T ETF L EEZHN
L. £Z&BVIKTEZ P RABRICOVTORIEZITHD
F L7, 2O MRV EROINBES T DX T H
VRIS E(TMR)) & T, A TiETh
THOWEHEMAETIIE Z W 220z e R 2 b & £ 5
By 7e TMR 280 L E L7z, ZofEEMN L, fEkidm
W52 Ff > T % CrCls AN B 5 18]~ 5 5 1 % 1815
LTWAHZERWOEMNERY | BITHEROBRTITIER L
BRNWEIH LA REEZAESZHLTWL Z &ML
MILELE, 2206, RTFERIERA~T v fmicisn
TITMHEAERIC X D HAR R LE bR Tlde <. WEOM
HEDRITE UT2 2 < B LWOBEHEENTETE L 5 5 alfett
DRBRISNEL, 20X ~T uREiEVGLomE
DAL FEL, 5% bTEKREFUT T
ETZWEE L TWET,

AT AEE VE L ZHEW W TW ST L
WAERE & | SEEREAN & HEAE U C TRV V2 A RSP - B 2
HICZTHATEE, FRERICEDLZIENTEE L, Fi2,
A L 0 BHERIZ AR5 TV D BAFFRE 2 v 3—F L O
WFREOERICH, ZOGEEBMEY UCHESELR L ET
E7
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HADIB A 2 EBAFRREGAK D2 ZH U T

O, HAWEES 2025 EFRFRBNCTEAEES
REEGER 4)2ZH W LE L, AR, #AEICED
BN EREEZ R T2 ANE LTERITORED
DTHY, ZOLIBFEHDEE N2 L2 KRE
FFRIZBNET, TERRLE 2o/ RKEIL, [DNAZED
T AN S To A EREIR R » B BB LD A TV T ¢
A E BRI T, TS, RO E Z/R
7= LET,

(HAT VT 4] Lid, AREEFOLIITHEICMLT
LbEREDLELZ LD TERVVEEZELET, Z0hA
Z U7 41X, DNA #1Z U ETH4EMEG T8 HDEARM
IEETHY  FETIIMEOER - MKHRMHE L b
WD ENDroTEE L, RINTHIERSINT
WDHDWB, BA T VT 4 FHRA L ERME(CISS) & MEE
NDHBLETT, Zhid, AESFOEIICAY VHEHA
TERBI R ChH-Th, EADOHA T VT 41T LT
BIALLVDOEEEROFITDLIENTEDLLENIEIA
EHEEZRLET(1], MAOSCESBEZRAVTIC, V147
U7 4 DHRTAEVEFIETEDZ LD, HILVAE Y
ba =g AFgIRO R & L TH RO R E > T
FI2, LoLann, [He®hAa I efiEnmnar
VERPEEAZ T O LD I RARR IR A =X A0,
WEEFGITHAIATOERA,

DNA O X5 I LN F#ETIE, EFIEAV FE
JERET . RTE L7 IREBRM 2 BIC Bk O 5 78 » B 715
BN Ko CTERMARNVE T, FRIREER T, Erid=
FAX—BNHFI 2R &1 OV 28 B 2RI BN 72 A
NEZ BB TS, Wb D R v v 7 (VRH)A
BRI 720 £97[3,4], ZOBBRCEELRLZONT £/
YOFETT, Ky BB TIXECOBEN% TR
NE—=P—FLRND, 7+ UBNETOBOE Y IZ0
WRTRX =W H D NTHEHT 52 & TEDOENE
MELET, LEBR-T, 2ITET74/ VITER D EEL
JRCIE2 <, AIEEEA Y B S REZ 0L O E KL S
2 DICAKRER B E 2 Rl LCOET,

AWFFETIL, CISS O LWERE LT, EFAE &
NAFGNTx e OMAERPBIZERLE L, 7+

19 PMEMEXOBSEBEI S

WVEEGRAT SRR BhEL B DRUKER
J IR T OREDOEATTNB, HA TN T )
VEEIERZ O FFER R IREVE— R ThH Y | MEIIEL A L T
WET6,7], %512 DNA O L 95 72 b AFBEEFFOHTT
. ZOHIATGNAT ) UBRBERIZBINE T, £ZTH~A
%, VRH ZEGEFRICARF KA 7 4/ VB AEEN R FF o
B, ZORESHNE AL LD ZE TRy Y
VU ERBHERICAC OIETENREL, FERE L TAY
VEBRENHERIND EEXE LTZ[8]l. T OMRHAIC L
v, CISS B&% 74/ L OfMERIE] &\ 5 R0 7a8E
RO HAT AN EGE LT, E5IC, DNA &
HEAEFRENT 1RCE R E LTET UL LI B
FRHT DFER, IREE DI FIT - TR BV RPWER R S
DT EEWALMNILE L, ZHUL, BENSTNLIFER
v B TIEEEANEN, T4/ R LTI R L X E R
KEAINC72 5 VRH OFE LG L CWET, AT, i
EFBRNCHEE STV D OEAT A B U %F[9]2° DNA [
IR S D 2 & HHERICHERR L, SFMED R %18
CT, 2O A =T —OHMERLY 5 52 & &R
LE LR, ZhDHopEIE, DNA —EOLFAIKK-7A
EAREICBITDENE A TNV T+ ) DR EFER
DIz L, CISS OHfREFIAA TV T 4 OB A Z
UT 4 ~EHBRT 50O TH D LS NE T,
RFFROZATI L OFEHZIT 5 (2 H7 0 | MG AR
BEIILD, BHGEICR 722 DH 212, ZOGEHED
TLEVE#P L ETFET,

[1] B. Gohler et al., Science 331, 894 (2011).

[2] B. P. Bloom et al., Chem. Rev. 124, 1950 (2024).

[3] P. Tran et al., Phys. Rev. Lett. 85, 1564 (2000).

[4] Z. G. Yu and Xueyu Song, Phys. Rev. Lett. 86, 6018
(2001).

[6] T. Funato et al., Phys. Rev. Lett. 132, 236201 (2024).

[6] J. Kishine et al., Phys. Rev. Lett. 125, 245302 (2020)

[7] H. Tsunetsugu and H. Kusunose, J. Phys. Soc. Jpn.
92, 023601 (2023).

[8] R. Sano and T. Kato, arXiv:2404.19000 (2024).

[9] R. Nakajima et al., Nature 613, 479 (2023).



HAK I 224 =

OB, RENH:Z LICAARRHEEFDEFFRE
20 E Lo, ZOBEE, Kl - BAERECBE T S
7R BN EESE IR W CE OB OIFERR & 2157
HFHHEEMANCREG SN HOTT, ZEMG L7z
WFgeiE TERSEE 2R L=/ v 2O BI%E LR
IEHIBRIREN S e~ DI T, ABFZRIE. HE6F L RK
MOHFEZEE L TETLIZL DO TY, SEMSRER -T2
WIZENEZRBT L. Z0H%, ZOFEOH TRIRICE > T
W5 Z & EEBICR Lo & BnET,

1

RARSMEIE D D TP IRSMEII I B IR IR IR E L
T, A L—F—FRERT 7 A~ ORE S RHp<
NANERZHRD TWET, T OBISHEIRN SV 2 &8
R LT B E AR 2 O RIS TRl 5 &
BEAFERO 7 4 7 RN ABEEIZ K D HIFIC L 0l T &
RN R NF—HNRAT MUK ¥ v FE L THATL
FWET, Thpx, ZORRMRIEHFRASY M &g
DU JEEH 24T 5 7= Icid, BIRHHRIN LA % X
¥y VAT D FIENLE L 2D 3, BT FERE
61T D IR PR G &R A U IR AR L 2
DF v v 7L ARHELZRE L E L[, 2],

—OHIT. W L7z BEKiE &2 AW BRiE T (1.
A LR RISV R KRR Ll eI
HEHL, RBEFCRAETHE mERAGHG) A LE
FHEETHELET, @BKE»HO SHG &, %2R
F B DIV AELFER SHG 0Tz kv, 74
ANV ADRE TR ESD Z ENTEET, ZORMTFIE
IZ& 0, 33~666 cm ™! FEIETHRINVILADF v T LR
M aEFEHRLE Lz,

ZOHIE, 333 em ! B oo A SR A B TS 2
LEBEWE Lz, RV UL AD RIS ~D T v T3
N—=Ta VEMA LRI TIETT (2], IR RIS
NV A & JEEBORATA L U T ARG L 2 & RIS B L
7= GaAs fEdICHEN L, ZORKME CHAE LA RS AE
SFG)E LI THELE Lz, ZORIEIZL D HRHN
VA% 300~3000 cm ! DI TH v v S L A TE F
L7,

HPYRHEZELT

T R — NSRRI B BT BRI
AEBFE L7 =2 OFEIZ LY, 33~3000cm LIZHED
FRILHHIR AR JEHRIS FTRE L 72 0 . ZHATEM L O
HIEOSN R & A ) I 7 AFH A T>CWET, £, Z
DIRBIRHARARSN OV 2 Z iR B IS SFG(VSFG)IZi# 3%
& BESRE NS T & 7o o im ARAMEIR & & Tl S Ik
VSFGHIEEDLFEETH DL N h-oTEE LT, b
DEFNZONTIE, WO TR LV E TR TEZD
INLBNETS,

BZIZ, SRIOMET, MARICREIZE > TWAZ &
ZRHELLEWEBRNET, —2H DRI ULV AR HIER

FEOWZEE, b L b EIFRBDO AN TIHDIZEDTLT,
LBHOARY TR, EEEERE TICRE L2 ASRImICR
FRNTFEWE S, TORBWEBERERSLE LT
F L7, EROVHBRESESBERZBIRTE T\ e
TER, FHLARNTHD L, ZOEFIEFEITF = —
DESLKEZDFITHKT D H DT, ZI5 05 IR
SHG KR FEELTND Z &R0 £ Lz, FIC \W%
D517 6 HlFR VY SHG KA L T D Z LIl
MESE LI, HOERTIE IEBROK LFA50T
TAL BIOBICEI F A BEEZETF == Be
AELZED L CRRURBEICRE L, ZZX0F & @ RRH
FNENDHO SHG NOFH AR L72H LVESRIM R
VA DRI I &2 EAET DB £ L, @RKREE
fiES L. WRANASNZAEX vy T L ARPTELZ L%
WD THET DML ThoTolowd, B LiimRb L A
WitHi% % Air-Metal Coherent Detection (AMCD) & i 3C C
ST FE Lz, EEEEEE TN, Bolbn4a S0
AMCD &\ ) SEMMLZ L —T O TR TV 5
DERbHE ONLIELET,

BEICHAT- L 912, AWFZERCRIE, EEHER. kit
HIRE R & LT HIEED A o X— DR, S5
DECHEML LK ES oD ZHAIND - TEITT D
ZERTELLDOTT, ZOGEBEY UTRIELE L
FFEF, RuR. A4 A XY, EEETRATITINCE
e B & UCRB L E Lic, WMERERERIL. £ < Off
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JeeR &AL TE 21T O BRI E AL, PSRRI O BE)S Mg
FHRNZ E DO R & 2R ChH D LR TBY £ L
Too SEXIRE RS AR Z T U, LR EE
CTHZL O LWIIRREAS EEN -2 Lid, REE

R ERV E LT, S1%b., WM T8 - o ik & K Y)
WL D, FERIFCR W TS 2 S HICE I E T
WETNEBZ TV ET, A% LbEbobnIEE - 2
HiEEAZ BV 555, LALSBEVHBL EFET,

X #

1) S. Tanaka, Y. Murotani, S.A. Sato, T. Fujimoto, T.
Matsuda, N. Kanda, R. Matsunaga and J. Yoshinobu :
Appl. Phys. Lett. 122, 251101 (2023).

2) R. Kameyama, S. Tanaka, Y. Murotani, T. Matsuda,
N. Kanda, R. Matsunaga and J. Yoshinobu : Opt. Lett.
49, 3978 (2024).

EIE I L BEPFRRORLS AL & bICEEREWTO I, ENEH
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HADIB A =5 FRMEZZ2EH U T

COE, HAYEYS Y 5 19 1(2025 42) A A E
FOETRNE (K 9) 2#ZH W LE Lz, ZERL
oo T WEFEIE TR b R VBEMEEIZ X D REHEEO I
) - BIRORFEORITE) T3, AREIX, FEROWEEA S
BF A FIEE O R AT 5720, BN AT
ROT B FRREIEONDIETHY . ZDORIRHEED
DEAEZHNZLE L L 2BIOERICEL £,

ABFFETIE, EAE b RVEBEESTM) B L OA B R
i STM A BRfE L, FEIZET DBMEOFHIER X OERHRF
PR R A — /L CTHIEE - T T 2 FEEZREICRE ST,
REWEMED I 7 a IpBRICEBRW 2 UE L, BLFICk
RO AR N2 LET,

1. A T NAEPED FFERIRRH[1,2]

BT AT VR FICEER &7z Mn BBV T, A
B AmAR STM % HV, BEHEED HHEAMLEZD A F
U7 4 ZHIBRIC A L UE LT, SNTRESIC X 0 R L
FHnERET 527 7 e —F 280 AL, BA T VIRBERRR
BB SNCND Z R FGELE Lz, ORI, B
TR AR B ERENS EHIEI OB S S TEE T,
2. BRMEME STM ¥+ Frliddik & EAMEDOHEIL[3]

BEREE L Ao 72 A B UM STM #28 O/ERUZ D\ T
BRALET v F 2 7% TSV 7 SEENER BN & BRI
HAEED PFEEZRY ANE Lz, T2k, EBREOR
BREEIRAFE T, BEPORBEBMECHENFREE /20 |
L% DOIGAMTE~DEEZ KE &L LE,

3. WA Y UHIEA~ O G R [4,5]

B A B 4kng STM (ESR-STM) (i &I 2 S L A i
EATHRIR A E AT A Z & T, RERER AL O
THIZRERIE - FEA LICEB U E Lie, KRlT, 7 EIREI
AV OEERARHEEZEB L, AEVRERTE Y hOWIE
FIIECE 2 & £ Lz, ZoiRGE, B Eausny s
~O STM IEHZTIV R D TT,

ko XSz, it 7 oM os- e iRz iz
L, Ay br=7 AREERELR EORRICHES
TOMBTHD Z LTS E L7,

T 7 R — ViR SERR Y

B AT S

B OWFFEL,
% < OI[FBIEE D
Jix DX Z W
ERPLEDTER
WHFETY, BRI
HEmAE LD E L
T RAINFEED A
CN— L HEEHERE
Bz (BRKTF) .
Soo-hyon Phark {
+ B L O Andreas
Heinrich # &% #1Z U &+ 5 Center for Quantum
Nanoscience (#EERAEEZIFI0HT) DR Z FTe, 3T
DOILFBFFEE IO LA L LT ET,

[1] M. Haze, Y. Yoshida, and Y. Hasegawa, “Role of the
substrate in the formation of chiral magnetic structures
driven by the interfacial

interaction” Phys. Rev. B 95, 060415(R) (2017) .

[2] M. Haze, Y. Yoshida, and Y. Hasegawa, “Experimental

Dzyaloshinskii-Moriya

verification of the rotational type of chiral spin spiral

structures by spin-polarized scanning tunneling
microscopy” Sci. Rep. 7, 13269 (2017).

[3] M. Haze, Y. Yoshida, H.-H. Yang, K. Asakawa, N.
Watanabe, R. Yamamoto, and Y. Hasegawa, “Bulk
ferromagnetic tips for spin-polarized scanning
tunneling microscopy”, Rev. Sci. Instrum. 90, 013704
(2019).

[4] Y. Wang*, M. Haze* (*equally contributed), H. T. Bui,
W.-h. Soe, H. Aubin, A. Ardavan, A. J. Heinrich and S.-
h. Phark, “Universal quantum control of an atomic spin
qubit on a surface”, npj Quantum Inf. 9, 48 (2023).

[6] Y. Wang, Y. Chen, H. T. Bui, C. Wolf, M. Haze, C. Mier,
J. Kim, D.-J. Choi, C. P. Lutz, Y. Bae, S.-h. Phark and
A. J. Heinrich, “An atomic-scale multi-qubit platform”,

Science 382, 87 (2023).
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[LEES2025] Best Poster Presentation Award %

ZHLUT

MR b — L MR 2 —

2025 F 6 JICHEE - il TiThh I [EER R Low-
Energy Electrodynamics in Solids 2025 (LEES2025) | (Z
T. Best Poster Presentation Award #%H L& L7z, %
BT 2025 4F 6 A 27 HICHRKLTITbil, £OMkT
D= FEENDRFHED R — L_—V[IICEHK SN TV E
Fo e B RIRE LI EEmb T, RATHEORH %
BRLTLE I, FHRIZHOZESH Y A, BE
HUTH TNz HRFRE D ICEEICE T e E L nE AT
3HY EF, EMEOH2ITITHLRZBNES, &
bHdhiL. T TV SNOSETENDARTE VTV
ERSEICO TEMTE, £ I TENOREZH TS
EEFRERE LS HERICESTOET,

SEMNGR LR oKD X A MLk [Electric field-
induced Berry curvature as an origin of light-induced

anomalous Hall effect OB B H R — /L2 B OEE L 72

BEBHHAAY — ) | T, SEHER RS — SR,

MR & BB L= 7 2B EHINT 5 &, "o
T A L AT B EZERBTEALD VI BIHRTT,
ZOBRBIIESN T, MEOMEMELER LIS ESE
RAN=ZZXLAPFET D EZEZ LN TVWET, T4 T v/
P LW O WERETIE, ARG Ko TIRFH SOl Rt
BNDHZET, 7rylr - UANLEERENIH LW b
Aa PAHNVFERAET, BER—AVHRERITDH LN R
= XA LREBPIIRESNLTNE L, L LETEBD
KR LV EBEIIT A, T REIC & B 22 Rl B
DD FNEETHY . ZHIZ L > THFESNTOLEE
FTINRB AR —VEREERTDERTHDL LN L0y
20 FELRZR2], ZOERBFIIC OV TR ED EES
HBORAY—EEZHELTWET[3], SEIORERIT, =
DB OWTHRZTED . BERIZRFRIZRE Liz &
INEIZ/L D ET,

EH LIzDix, ~U —fhsR EIE I D BOYEERT
o NV —lh I T oy REEHEAKO MR Y A 2RI
R ETH D | WHZEM O RIZB N TZ R F—
YRIEITERSNTWET, L, ZhaeBoBSo
N RMBDHFHELENITBIIHMLTRD L, Ak v
REESOM a2 KT RBICRDZENDMD £ LT,

23 DEIEXVE s BEI B

KBFZER  BiE =4 KK

DFE DAY — i =R ISR I 1T D M kb s B
REFFo TOET (AL, T Lo TH a8
DFHRT o LB LT VISR TT), ZoM Az
MR FRPE ORI & O R, FREIRETIC X 288
WARPTFRSIND Z &0 £9, SROWETIE, 7
4 Ty VPSR TRONIENFBERT R —VRE, A
T ABHBHN L o TER SN/~ —lEEoFE ) [ 2 atko
JRAEE LCRBLT D Z LTI LE Lz, 2 OWFFERERIL,
ARFRHEERE R (2025 42 9 H) Tl 2 KD arXiv IZ5E S
TLELTWETRMA], EHORENOE T, Wi 1
ROFNHA SN D RIARTT, BRI S v
T2 KB DA T & A e ORA K Mt o | et

RLETES
A EOEBREER TIE, ARKBIEERICHTET 5 3 AORE

Bk LR Lk LS, b om, E7 2ok
AN b, R R — R OME A D T D
J e BNET, BAE ST . EE - B
W70 5 # LVELE tox & RO LTWET, 50
96 %38 U T RX T < 2 BRI OHITT H 80 ZHI#% <
EE,

[1] Y v ART T LAKAR— https:/llees2025.org/

[2] Y. Murotani et al., Phys. Rev. Lett. 131, 096901
(2023).

[8] E|RI&EK, WPERFZ LV 63 %, 19 H (2023).

arXiv:2505.06078;

[4] Y. Murotani et al.,
arXiv:2505.07189.

ibid.,




SCES 2025 Poster Award 22 &L T

R AR

ZOE. AFH - EL NI A — L THREINLE

International Conference on Strongly Correlated
Electron Systems 2025 (SCES2025) (23T, Poster
Award ZZH 2 LE L7z, SCES (ZZ04DM@Y | i#
RSB FR o b & L7z BRI BT 2 ERASE T,
1992 LRIl THAME SNT= DA BEIC, B e E THf S
NTEY, Bk - T V7 OBFEE R —HICE U CTRBTHCR
i T 2% LTERE L CWET, FAIX 2019 48 (L) |
2022 fE (AT X)) DEFHFITHBIMLTE Y | BIZERRD
A VT 4 RBIMERBD L~ BPBO TR & 2 FREL
TEYVELL, 20E5 BB TAEZE TERI L
T, REBRCBOWES, 2ok, RAZ—HIT4 B0
Hrp, EHDOTL1LDOHPELINDI HOTHY | R
OIRAME L SERRE & ZRHMIN 2 72T T2 & R R E A L
BELTEYET,

AE D3 F [Structural phase transition and flat band
in cubic NbSel| Tid, 3.Jifh NbSel (2317 % #am FHl &
FRBPOFJE IS AE Y TE L7z, NbSel 1T Nb MU &
ZHEAR LT D 3T R EEZ b b, WEER RO
FINEIERRIC L > T Nb @ 4d $UBES N 72 B IkRE%
FLET, HFBEAEICLD L, 7= WM

[7Zw bV RETRITE A LTEE) L 72RVERRIREE)

DHBL L, EEMBEECEBBEEE ol X Yy F v s
TeEN BRI R S E Le, L, EBRICRE A
B UMEEZRIES 2 & RIRER CIERMAERAE LV D
FRADOFERDG BV, Fim & BRI 27 &2 A4
CE L7,

COFEEMEWANT IO, KEBR MR SPring-8
® BLO2B1 bB— AT A 2B\ CEREE ORGSR 247
WE L7z, FEBRCIRIEM (106 K LAF) ¢ Nb A3 &
BREER k> CET 5 2 L. S BICEIRMT S R
REBRFHE L TOWDZ PR INE L, 29 LI
WELL Nb O T2 2 S8, &RMNR 77 v b
VORRREA IR L . HMERRIEASE BT S E % F A H S T
HEEBEZONET, WAL, NbSel & [BIAEAZR

MATRE FEFRER ME BX
7Ty " REBEBPALEEMEZ WPICTERT 50 2R
EENRLIBITHY | 5% OYERFHIEE R TN
525650 TT, 51%iE NbSel CHRELNTMAE RO
ELT, 77y MY RERBORESHTIEORR %
S HIZED, RIAEEFROMIEEZRDEME~ BB I
TeVWEEZEZTEY £,

AWFIRTFHENTER & U TOEERICBBLIZ b O THY |
FTBHFIER DA bl % - KRR FKRS Bh#z 13T
D ETLHER 2O ITHAUREYPENTFERT O 1L 75—
HERR . BRI R AT ER O A S i B - K
i WEHER - REH B BB A HBRFEOWI
AN S L OIFEFRIC L > THADNE LT, ZOH &
D CIRSEHH L BT ET,
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% 38 W H A BN =S - BRI PERHT VR
D LUSR2025)I2HBF 5 P EREHOZHIIONT

MR b — L2 MR X —

1 H 10 H (&) ~12 B (A) iz o< iIXEBS#HS (=R h L
S<E) ThME SN, T4 38 [0l B A RS - il
WFREERIY R Y 2(ISR2025)] (2T HEARKE ZTTV,
FRFICH L CRAERKREEZE L, ZEMRE -7
FEFIT T X IR 6 & B KiARE HB & — OB TR
REFHM) CTh D, 2B, TEMRL o LMIRENFITLLT
OLFERFFEH LATV, H#4 TRE Lz, T ZITE LT
L k%, b AfE L, Zhang Xiaoni &1L, & REFH
ML, EARRK, )14 &81#%. Yin Heming K,
Tang Jingmin By, JRESEBE, RS, (LH
E—HEdE, PR, BRI, JTEERIL R,
W, USRS & 7o RN R 2R 5.
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B : Quantum geometry and fluid dynamics of the quantum Hall effect
HIE : 2025 4 9 H 30 H(K) P& 3 Ri~F% 4 K

5 - DtERE T AR 6 B KEEREE (A632)

#ff : F. Duncan M. Haldane

g : Princeton University

B LT S Dot G - PobE SR & B
HIE : 2025 4 10 H 2 HOR) P& 3 i~F% 4 K¢
B MRS AEE 6 B Kl (A632)
AN =)

i : LR BTER

EE:

2016 4F14 10 DR DM BRI EAIG A SN D L 912707 [1), FRFSFRE, A2, #0iAZ4 [1].
BETYEY (2] REDTAT 4T R=a—F 0%y NU—27 OfIRRPLUEITIRESN TV D, EE,. HFED ) —~ Y
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Fo. BEMEEEOFLE (LX) [2] 1oV Thitis,

BT, 2RI 72 2 3 N TENEE & BT O 5 % O BEIZ DN T Hfiftitiz vy,

[1] iR E LTHI %I, G. Carleo et al., Rev. Mod. Phys. 91, 045002 (2019); T. Ohtsuki, T. Mano, J. Phys. Soc. Jpn.
89, 022001 (2020); JPSJ special topics, Machine learning physics, Ed. K. Hashimoto, R. Kaneko, T. Ohtsuki, J.
Phys. Soc. Jpn. 94, issue 3 (2025).

[2] I. Cong, S. Choi, M. D. Lukin, Nature Physics 15, 1273 (2019); G Budiutama et al., Phys. Rev. A 110, 012447 (2024).

[3] S. Daimon et al., Nature Communications 13, 3160 (2022); N. Yokoi et al., arXiv: 2506.08617 (2025).

[4] K. Kobayashi, T. Ohtsuki, arXiv: 2506.13210 (2025).
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10:10 — 10:45 Salvador Barraza Lopez (University of Arkansas)

[Ferroelectricity in two-dimensional materials |
10:45-11:20 Tiantian Zhang (Institute of Theoretical Physics, Chinese Academy of Sciences)

[Electronic order induced circularly polarized phonons in Co3Sn2S2 ]
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11:20 - 11:55 Byong-Guk Park (Department of Materials Scienceand Engineering, KAIST)

[Material engineering for field-free spin-orbit torque switching |

R : Heavy fermion oxide LiV204 with new surprise in store
HIF : 2025 4E 11 H 17 H(H) 8 3 W~k 4 Iy
L DTEE S ASEE 6 B K= (A632)

A EA
FilE : Max Planck Institute for Solid State Research
e

The mixed-valent spinel LiV204 is known as the first oxide heavy-fermion system. There is a consensus that a subtle
interplay of charge, spin, and orbital degrees of freedom of correlated electrons plays a crucial role in the enhancement
of quasi-particle mass, but the specific mechanism has remained yet elusive. A charge-ordering (CO) instability of V3+
and V4+ ions that is geometrically frustrated by the V pyrochlore sublattice from forming a long-range CO down to T =0
K has been proposed as a prime candidate for the mechanism. In this talk, we uncover the hidden CO instability by
applying epitaxial strain on single-crystalline LiV204 thin films. We find a crystallization of heavy fermions in a
LiV204 film on MgO, where a charge-ordered insulator comprising of a stack of V3+ and V4+ layers along [001], the
historical Verwey-type ordering, is stabilized by the in-plane tensile and out-of-plane compressive strains from the
substrate. Our discovery of the [001] Verwey type CO, together with previous realizations of a distinct [111] CO,
evidence the proximity of the heavy-fermion state to degenerate CO states mirroring the geometrical frustration of the
V pyrochlore lattice. Our recent transport (Hall coefficient RH and thermopower S) studies on LiV204 single crystals
at low temperatures below 2 K points to a semimetallic ground state with almost equally heavy electrons and holes,
which gives us a hint for the origin of CO instability in k-space. We note that the semimetallic ground state is the
natural consequence of the even number of electrons in the primitive cell containing 4 V ions (1.5 x 4 =6). The volume
of semimetallic Fermi surfaces inferred from transport appears to respect roughly the LDA semimetallic Fermi
surfaces, though the mass is two orders of magnitude enhanced. We argue that the coupling of itinerant electrons in
the almost half-filled two eg bands and almost Mott-localized electrons in the narrow alg bands below the Fermi level
gives rise to the formation of extremely narrow semimetallic quasi-particle bands at the Fermi level. LiV204 may

bridge the 4f Kondo heavy fermion physics with the correlated d-electron physics.

U. Niemann, Y.-M. Wu, R. Oka, D. Hirai, Y. Wanga, Y. E. Suyolcua, M. Kim, P. A. van Aken, and H. Takagi,
Proceedings of the National Academy of Sciences 120, e2215722120 (2023).
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[1] NK et al., Opt. Express 29, 3479 (2021).
[2] NK et al., Nano Lett. 22, 2358 (2022).
[3] K. Ogawa, NK et al., Nat. Commun. 15, 6310 (2024).

B © Quantum reservoir probing: exploration of quantum many-body physics via computational
performance

HEf : 2025 4E 7 7 4 H(&) & 4 Bi~T8 5 Iy

5t : MPERE AR 6 B 355 3 —% (A615) KU Online (Hybrid)

ARl 2 NEE R
Fiig © RECKRYE LAERIEFERE P LoF v
HE

Over the past decade, the integration of quantum information science with quantum many-body physics has yielded
new insights into quantum phenomena. In this talk, we further advance this synergy by focusing on the computational
performance of quantum systems, beyond traditional quantum information metrics.

Our starting point is quantum reservoir computing (QRC) [1, 2], a quantum machine learning paradigm in which
the natural dynamics of a quantum system (“quantum reservoir”) serve as a feature map for information processing.
A key aspect of QRC is that training is limited to the classical post-processing stage, while the quantum reservoir itself
remains fixed. Therefore, the computational performance of QRC directly reflects the characteristics of the quantum
many-body system acting as the reservoir.

By inverting this relationship, we introduce quantum reservoir probing (QRP) [3,4], a novel framework to explore
quantum many-body physics through its computational capabilities. We demonstrate the applicability of QRP by
investigating two key phenomena: (i) information propagation, where QRP discerns distinct propagation dynamics
reflecting the system’s inherent nature [3], and (ii) quantum phase transitions, where enhanced critical fluctuations
leave clear signatures in the computational performance [4]. Our results highlight the versatility of QRP for probing

a plethora of exotic quantum many-body phenomena.
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[1] K. Fujii and K. Nakajima, Phys. Rev. Applied 8, 024030 (2017).

[2] K. Kobayashi, K. Fujii, N. Yamamoto, PRX Quantum 5, 040325 (2024).

[3] K. Kobayashi and Y. Motome, arXiv:2308.00898 (to appear in SciPost Phys.).
[4] K. Kobayashi and Y. Motome, Nat. Commun. 16, 3871 (2025).
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R : Large-scale first-principles DFT calculations on metallic nanoparticle catalysts
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Controlling the shape and size of metallic nanoparticles (NPs) is a crucial challenge in catalyst development.
Miniaturization of the NPs can enhance catalytic activity and reduce the usage of noble metal, while extremely small
particles (e.g., sub-nano particles) have distinct differences electronic structures and stabilities compared to larger
“nano” particles.

First-principles density functional theory (DFT) calculation is a powerful tool for investigating atomic and electronic
structures of materials, but conventional DFT applications have been limited to small systems, comprising tens to
hundreds of atoms due to significant computational costs. In this study, using our large-scale DFT calculation method
in the CONQUEST code [1], we investigate the size and site dependencies of atomic and electronic structures in
metallic NPs of a few nanometers in diameter, which is comparable to particle sizes in practical applications.

We optimized the structures of the NPs with diameters ranging from 0.5 nm (13 atoms) to 5.5 nm (3871 atoms) and
found that the electronic structure of the NPs becomes metallic when particle sizes become larger than about 2 nm.

Clear site dependence of local density of states was found in large NPs, particularly for atoms at the vertex and in the
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(111) face. To analyze massive data calculated for large systems efficiently, we have proposed a method for
quantitatively and systematically comparing differences in local electronic structures in large systems by statistical
analysis [2]. With this method, we analyzed the interactions between the NPs and the oxide substrate, summarizing
which atom in the NP is affected by the substrate how largely. The relationship between the analyzed results and the

catalytic properties were also investigated.

[1] A. Nakata, D. R. Bowler, T. Miyazaki, J. Phys. Soc. Jpn. 91, 091011 (2022).
[2] S. Li, T. Miyazaki, A. Nakata, Phys. Chem. Chem. Phys. 26, 20251 (2024).

B © A universal model of Floquet operator Krylov Space
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Recursion methods such as Krylov techniques map complex dynamics to an effective non-interacting problem in one
dimension. We show that the operator Krylov space for Floquet dynamics can be mapped to the dynamics of an edge
operator of the one-dimensional Floquet inhomogeneous transverse field Ising model (ITFIM), where the latter, after
a Jordan-Wigner transformation, is a Floquet model of non-interacting Majorana fermions, and the couplings are
angles that we dub the Krylov angles. We present an application of this showing that a moment method exists where
given a stroboscopic autocorrelation function, one can construct the corresponding Krylov angles, and from that the
corresponding Floquet-ITFIM. Consequently, when no solutions for the Krylov angles are obtained, it indicates that
the autocorrelation is not generated by unitary dynamics. We relate our approach to those developed using orthogonal
polynomials on the unit circle. We present several applications such as the study of stable m-period dynamics as well

as decaying dynamics in chaotic systems.
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[1] R. Naaman, et al., Nat. Rev. Chem. 3, 250 (2019).
[2] T. Sato, et al., Phys. Rev. Res. 7, 023056 (2025).

B : Fast and high-fidelity transfer of edge states via dynamical control of topological phases and
effects of dissipation
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Topological edge states are robust against symmetry-preserving perturbations and noise, making them promising
for quantum information and computation, particularly in topological quantum computation through braiding
operations of Majorana quasiparticles. Realizing these applications requires fast and high-fidelity dynamic control of
edge states. In this work, we theoretically propose a high-fidelity method for transferring topological edge states by
dynamically moving a domain wall between two regions of different topological numbers in one dimension. This
method fundamentally relies on Lorentz invariance and relativistic effects, because the moving the domain wall at a
constant speed is described by a mass term with the uniform linear motion in the Dirac equation. We demonstrate
effectiveness of our method in transferring edge states with high fidelity using a one-dimensional quantum walk with
two internal states, which is feasible with current experimental technology. We also investigate how bit-flip and
dephasing dissipation to environment affects transfer efficiency. Remarkably, bit (dephasing) dissipation does not

affect the efficiency at slow (fast) transfer limits, which can be explained by the relativistic effects on the edge states.

Reference:

Y. Kanda, Y. Fujisawa, K. Yakubo, N. Kawakami, and H. Obuse, arXiv:2505.16606
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B8 Simulation and Applications of Acoustoelectric Effects in SAW Devices
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The acoustoelectric effect refers to the electron-phonon interactions between the electronic charge carriers in the
semiconductor and the SAW phonons, which results in acoustic velocity change and attenuation. This effect plays a
crucial role in various applications within SAW devices, including gas sensing, optoelectronic detection, and integrated
devices for surface acoustic wave filtering and amplification. This lecture provides a detailed overview of the research
conducted by our team in the realm of acoustoelectric effects, encompassing precise modeling techniques, the design
and fabrication of high-performance SAW gas and UV sensors, and the development of a novel, highly sensitive PT
gas sensor based on engineering acoustic wave losses. Finally, we offer insights into potential future directions and

trends in this research field.

Biography

Wei Luo received the B.S. degree in electronic science and technology and the Ph.D. degree in microelectronics and
solid state electronics from the Huazhong University of Science and Technology, Wuhan, China, in 2004 and 2009,
respectively. From 2009 to 2012, he was a Postdoctoral Fellow in the Department of Electrical and Information
Engineering, Huazhong University of Science and Technology. In 2012, he joined the School of Optics and Electronic
Information, Huazhong University of Science and Technology. From 2014 to 2016, he was a visiting scholar in the
University of Michigan, Ann Arbor, USA. He is currently a Professor and assistant Dean of the School of Integrated
Circuits, Huazhong University of Science and Technology. His research interests include high-frequency acoustic

MEMS sensors for application in harsh environment, intelligent microsystems.

R Misfit compounds as a platform for engineering doping, charge density waves and Ising
superconductivity
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In the current quest of superconducting materials which combine two-dimensionality and strong spin-orbit coupling,
transition metal dichalcogenides (TMD) misfit materials appear as extremely promising. They are constituted by
sandwiching rocksalt layers, such as LaSe, and TMD layers, such as NbSes. TMD misfits are a new platform that
allows achieving unprecedented high doping levels in TMD materials [1, 2]. We will show how we have succeeded
adjusting finely the chemical potential over a very wide range in NbSe2 using a PbxlLa1.x rocksalt, and how this can be
used for stabilizing several charge density waves orders (2 X 2,3 X 3) and tuning the superconducting transition
temperature over a wide range [2]. Superconductivity in these compounds exhibits a huge in-plane critical field which
is much higher than the paramagnetic limit [3, 4, 5] due to a very strong Ising spin-orbit coupling. We will show some

hint of non-conventional pairing in misfit compounds.
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B : Quantum Dynamics in Complex Molecular Systems & Chiral Phonons in the CISS Effect
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Part I: Quantum Dynamics in Chemical Systems

As chemistry increasingly probes ultrafast and complex processes, capturing quantum effects such as coherence and
entanglement becomes crucial. I introduce new computational methods—building on tensor network algorithms, path
integral resummation, and quantum master equations that enable accurate simulations of quantum dynamics in
electronically and environmentally rich settings. Applications to electron and energy transfer
in multi-acceptor systems illustrate how molecular structure and environmental coupling shape chemical reactivity,

with implications for catalysis, materials, and biology.

Part II: Chiral Phonons and the CISS Effect

The chiral induced spin selectivity (CISS) effect produces spin polarization without strong spin-orbit coupling, raising
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the question of its microscopic origin. I present a tight-binding helical model showing how directional current flow can
generate chiral phonons carrying angular momentum. An analysis of the Berry potential in a current-carrying Born-
Oppenheimer Hamiltonian shows that these current-induced chiral phonons mirror the symmetry properties of the

CISS effect. This connection suggests that chiral phonons may contribute to the observed spin selectivity.

B’ : Nonlinear vibrational spectroscopy of aqueous surfaces and interfaces using spectral maps
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We will present our recent theoretical work on nonlinear vibrational spectroscopy of aqueous surfaces and interfaces
using a combination of techniques involving molecular dynamics simulations, quantum chemical calculations and
theories of nonlinear vibrational spectroscopy. The calculations are based on use of spectral maps for various quantities
that are obtained from quantum chemical calculations considering electric field as the primary order parameter.
Specifically, we will present calculations of one-dimensional and two-dimensional vibrational sum frequency
generation (1D-VSFG and 2D-VSFG) spectroscopy of aqueous surfaces and interfaces of different kinds [1-3]. The
results of various dynamical features of the 2D-VSFG spectra will be connected to various underlying dynamical modes
of the hydrogen-bonded and non-hydrogen-bonded OH groups of surface and interfacial water [3]. Some preliminary
results will also be discussed using machine learning methods where, in addition to electric field, other structural

descriptors are also considered for obtaining the spectral maps [4].

References:
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B : From submission to publication in a high impact journal - discussion with a Nature Nanotechnology
editor
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This seminar provides insights into the world of academic publishing from the perspective of Benjamin Heinrich, a
senior editor at Nature Nanotechnology, one of the leading journals in the field of nanoscience and nanotechnology.
The session discusses the scope and breath of Nature Nanotechnology and aims to demystify the publishing process,
from manuscript submission over peer review to publication.
The discussion will cover:
o Criteria for article selection: Understand what editors (or researchers beyond your immediate field) look for in an
article.
o Defining novelty: All research is new, but the degree of novelty varies. What are critical factors for publication in
high-impact journals?
e Path to editorship: The qualifications and experiences that can help you become an editor.
e A day in the life: A look at the typical daily tasks and responsibilities of a Nature Nanotechnology editor.

® Questions and informal discussion are appreciated.
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P : Manipulation of single polarons at atomic scale
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Short Biography:
Ying-Shuang Fu is a physics professor affiliated with Huazhong University of Science and Technology in China. He
earned his Ph.D. from the Institute of Physics, Chinese Academy of Sciences in 2008. From 2008 to 2014, he worked
as a postdoctoral researcher at Hamburg University and RIKEN, respectively. Since 2014, he has been a professor in
the School of Physics at Huazhong University of Science and Technology. He has focused on the study of correlated
states in low-dimensional quantum systems using molecular beam epitaxy and spectroscopic- imaging scanning
tunneling microscopy under ultralow-temperature and high-magnetic-field conditions. During the recent five years,
he has published 36 papers as a corresponding author, including Phys. Rev. Lett. (1), Phys. Rev. X (1), PNAS (1), Nat.
Commun. (7), JACS (5), etc.
Abstract:
Polarons are composite quasiparticles comprising an excess electron or hole surrounded by local lattice distortions—an
effect driven by anti-adiabatic displacements of adjacent ions arising from strong electron-phonon coupling. These
quasiparticles play a pivotal role in a broad range of physicochemical processes, influencing charge transport,
superconductivity, colossal magnetoresistance, surface reactivity, thermoelectricity and multiferroicity, among others.
Traditionally, polarons have been studied using ensemble-averaged techniques. Investigating single polarons at the
atomic scale is critical to unraveling the correlated electron-phonon mechanisms underlying polaron formation, which
however remains a longstanding challenge. In this talk, I will present our recent research on the discovery and
manipulation of individual polarons in monolayer atomic and molecular crystals. Our works encompass single polarons
and multipolarons, and have identified several novel polaron types, including van der Waals polarons in Sb:Qs, spin-
flip polarons in MnTe, and Jahn-Teller polarons in molecular magnet. Additionally, we have leveraged polaron
manipulation to uncover new correlated states, including a Hubbard-type Coulomb blockade effect and a phason-
polaron effect in one-dimensional nanowires. Our studies open a new avenue for exploring polarons and are expected

to inspire efforts to harness polaron behavior for tailoring diverse physicochemical processes.

R : From pairs to quadruplets: a new class of electron condensates
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Recent experimental results have revealed signatures of unconventional electron condensates that go beyond the
standard Cooper pair paradigm.

In multicomponent and unconventional superconductors, the proliferation of topological phase excitations can
indeed destroy the phase coherence among Cooper pairs while preserving coherence among pairs of Cooper pairs. The
resulting beyond-mean-field phases are characterized by a four-electron order parameter and accompanied by

spontaneous symmetry breaking.
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In this talk, I will discuss recent theoretical and experimental advances on electron quadruplet condensates in
multiband superconductors and twisted bilayer graphene, and present new results on possible electron quadruplets

emerging from a nematic superconducting ground state.

i . Exploring the Magnetism of Hexagonal Perovskites
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Hexagonal perovskites share the ABX3 stoichiometry and cation coordination environments of the more widely
studied “cubic” perovskite family, but unlike their cubic counterparts, hexagonal perovskites feature face-sharing
linkages between metal-centered octahedra. When transition-metal ions occupy these sites there can be sufficient
overlap of d-orbitals on neighboring metals to form metal-metal bonds. In such cases the clusters of face-sharing
octahedra can be treated as having an electronic structure akin to a molecule. In this talk I will discuss the structure,
bonding, and magnetism of various oxide and chloride hexagonal perovskites. Depending on the identity of the cations
that occupy the octahedral holes and the nature of the anion, various degrees of metal-metal bonding occur.
Furthermore, by controlling the composition we can magnetically isolate the face-sharing clusters to accentuate the
molecule-like behavior. In such instances the frustrated triangular network that is characteristic of hexagonal
perovskites can lead to exotic low temperature magnetic phenomena, such as quantum spin liquids. Alternatively, we
can the face-sharing clusters can be linked by octahedra containing magnetic ions, in which case strong superexchange

interactions lead to high-temperature magnetic ordering.

il Low-energy optical sum-rules
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The superconducting properties of materials are inherently rooted in the quantum mechanical wavefunctions of
electrons and the interactions that govern their behavior. However, our understanding of superconductivity in the
regime of extremely narrow electronic bands remains elusive due to the lack of a comprehensive microscopic theory. I
will present a novel theoretical framework for computing a critical fundamental characteristic - the superconducting
phase stiffness - without relying on the conventional Bardeen-Cooper-Schrieffer (BCS) approximation, which is not
applicable to narrow-band superconductivity. Without prior knowledge of the underlying pairing symmetry, our
method can give an upper bound on the superconducting phase stiffness, which is related to the superconducting
transition temperature in 2D.

Furthermore, we find a relationship between the superconducting phase stiffness and the optical absorption, which
leads to the discovery of the so-called projected optical sum rule, which puts fundamental constraints on how much
light the system can absorb. I will discuss two types of projected optical sum rule: the f-sum rule and the Souza-

Wilkens-Martin sum rule. While the connection between quantum geometry and optical absorption is well-established
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in the non-interacting limit, whether an analogous connection can be established for the low-energy projected optical
sum rules in strongly interacting systems remains an open question.

From the study of twisted bilayer graphene and fractional Chern insulators, we obtain non-perturbative results on
the projected optical sum rules, pointing out the intriguing interplay between the “many-body” quantum geometry,

symmetry and topology.

B8 : Ferroic behavior of 2D materials
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Until a decade ago, people believed that ferroelectricity should not exist on materials below a certain critical
thickness (of a few nanometers) due to depolarization fields induced at exposed faces. Furthermore, most known
ferroelectrics were insulators. Nevertheless, members of a family of binary orthorhombic (layered) materials were
known to be antipolar (i.e., they have intrinsic electric dipoles changing orientation among consecutive layers). The
ground state of a single monolayer of those materials is degenerate. Structural degeneracies give rise to domains and
structural transformations at finite temperature [1,2] and those materials are 2D ferroelectrics [3]. This field became
further invigorated by the observation that intrinsic electric dipoles can be created by rotating successive monolayers,
and also by the observation of ferroelectricity in elemental materials [4]. Currently, the field is gearing toward (i) the
creation of multiferroic 2D materials by the adequate stacking of 2D magnets [5], (i1) the discovery of novel ferroic

orders and their intercouplings, (iii) and toward coupling ferroic orders to other orders such as superconductivity.

[1] M. Mehboudi, et al., Nano Letters 16, 1704 (2016).

[2] M. Mehboudi, et al., Physical Review Letters 117, 246802 (2016).

[3] S. Barraza-Lopez, et al., Reviews of Modern Physics 93, 011001 (2021).

[4] G. G. Naumis, S. A. Herrera, S. P. Poudel, H. Nakamura, S. Barraza-Lopez. Reports on Progress in Physics 87,
016502 (2024).

[5] S. P. Poudel, et al., Physical Review B 107, 195128 (2023).
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[1] Y. Morita, K. Yoshioka and M. Kuwata-Gonokami, Nat. Commun. 13, 5388 (2022).
[2] F. I. Kreingold and V. L. Makarov, Fiz. Tverd. Tela 15, 1307 (1973) [Sov. Phys.—Solid State 15, 890 (1973)].
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2D ferroelectric and ferromagnetic materials discovered in the recent decade have opened a new era for the
construction and tuning of heterostructures for electronic and computing applications. Semiconducting 2D ferroic
materials are especially interesting as their electronic structures deeply intertwine with the spontaneously broken
symmetry, thus new freedoms like spin, orbital and electronic valleys are generated. In this talk, I will mainly focus
on the development of group-IV monochalcogenide 2D ferroelectric semiconductors, from the discovery, ferroelectric
mechanism, spin-valley correlation in the electronic structures, to the recently realized 2D lateral heterostructures
and superlattices. The most interesting advancement is the design and in situ molecular beam epitaxial growth of a
new type of valley-controlled ferroelectric sandwich heterostructure that is analogous to the classical spin valve, in
which the transmission probability of electronic states is determined by the alignment of the polarization of two ferroic
layers separated by a thin barrier. The mechanism of this ferroelectric valley valve relies on the polarization-tuned
hole valleys in group-IV monochalcogenide ferroelectric semiconductors. The creation of such device is enabled by our
ability of precisely controlling the growth mode of these materials, which eventually generates SnTe-PbTe monolayer
superlattices with 2-nm wide material section, the narrowest ever 2D lateral superlattices to the best of our knowledge.
Based on such structures, we plan to further develop novel non-volatile logic and storage devices, as well as topological
qubits.

Biography: Kai Chang obtained his Ph.D. in 2015 from Tsinghua University, focusing on the molecular beam
epitaxial growth and scanning tunneling microscopy characterization of low-dimensional quantum materials. He
worked as a postdoctoral staff in Max Planck Institute of Microstructure Physics from 2015 to 2019, and then joined
Beijing Academy of Quantum Information Sciences (BAQIS) by the end of 2019. He is currently the executive president
of BAQIS and the Principal Investigator of the Low-Dimensional Quantum Materials Team. His research focuses on
the molecular beam epitaxial growth and scanning tunneling microscopy characterization of 2D ferroic
heterostructures, involving the combinations of 2D ferroelectrics, ferromagnets, superconductors and semiconductors,
particularly on the design and construction of novel non-volatile logic/memory devices and topological qubits based on

2D ferroic semiconductors
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i : Magneto-optical detection of time-reversal symmetry breaking in antiferromagnets
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Optical probes are naturally well suited to detecting broken symmetries, including time-reversal symmetry (T), and
are frequently used in this way, for example, to map ferromagnetic domains. But the conditions under which optics
can detect T - breaking in antiferromagnets with no net magnetization are far more subtle. The key distinction is
whether the effect of T can be undone by a simple translation (S_(1/2)); if it can, the product TS_(1/2) is a symmetry
of the system and T-breaking is usually invisible to bulk probes. In contrast, antiferromagnets that do not preserve
TS_(1/2) display a range of T- breaking phenomena, such as the magnetoelectric and piezomagnetic effect.

But what exactly does “bulk” mean? And more specifically, are optical probes “bulk” : can they detect T-breaking in
TS_(1/2) - invariant antiferromagnets? We address these questions by directly comparing two antiferromagnets:
Euln2As2 that breaks in TS_(1/2) and MnBi2Te4 that does not. In the first case, we show how an unconventional
optical probe, linear magneto-birefringence, can reveal symmetry breaking invisible to more standard measurements.
In the second, we demonstrate how perhaps the most standard optical probe of magnetism, reflection circular
dichroism, can in fact detect antiferromagnetism even when T'S_(1/2) is preserved.

Together, these experiments demonstrate both the power and the versatility of optics as a probe of symmetry

breaking in quantum materials.
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Microsoft’s tetron qubit—built from hybrid superconductor-semiconductor nanowires hosting pairs of Majorana zero
modes-marks a key advance in topological quantum computing. This talk presents the latest experimental results,
including the first demonstration of two distinct fermion parity measurements in a Majorana-based system. It also
outlines our roadmap from single tetrons to multi-qubit arrays capable of quantum error correction, charting a concrete

path toward scalable, reliable quantum computation.

[ © Uncovering signals of the Sordi transition in the doped k -(BEDT-TTF):Hg:.s9Brs
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The first report that doping a Mott insulator reveals a first-order transition between the pseudogap and a correlated
Fermi liquid [1] has triggered intensive research. It was predicted that this transition could be at the origin of many
of the surprising properties of doped cuprates, such as the fall in the Knight shift.

However, this transition has never been directly observed experimentally. Furthermore, many have suggested that
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the transition might be an artifact of numerical methods, such as the small clusters in cluster dynamical mean field
theory, or of clusters that favor antiferromagnetic fluctuations.

Following the recent proofs that the transition still exists with larger clusters without antiferromagnetic fluctuations
[2,3], we used the dynamical cluster approximation to propose experiments for the 11% doped organic superconductor
k -(BEDT-TTF)4Hg289Brs [4]. Using the concept of Widom lines, namely of crossover lines originating from the Sordi
transition, we predicted that both the resistivity and the Seebeck coefficient should exhibit detectable signals of the
transition at 11% doping, representing the first-ever observation of a consequence of the Sordi transition in a doped
spin liquid.

In collaboration with Prof. Kazushi Kanoda and Dr. Hiroshi Oike, we now report preliminary evidence consistent
with this scenario, including a resistivity crossover and a Seebeck coefficient feature that may correspond to the
predicted Widom line. These results suggest that « -(BEDT-TTF)4sHgss9Brs, could provide a unique platform to

observe the fingerprints of the Mott-driven Sordi transition in real materials.

References

[1]. G. Sordi et al. Phys. Rev. Letters, 104, 226402, 2010.
[2]. P.-O. Downey et al. Phys. Rev. B, 107, 125159, 2023.
[3]. P.-O. Downey et al. Phys. Rev. B, 110, 121109, 2024.
[4]. H. Oike et al. Nat. Comm. 8, 756, 2017.
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