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IZOWTHER Y #Te, —J7, BUEE TICBIRE L CE BRI NIE L. HfFEE G TIE 10
PAYHZ)D S 572510 EET>TWD, HEEEDR LX), ETREVWEEZREMEIE 35X 22
By 7 RICBITS, L0MUNERND L EOBmHEHET,
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5 WRAOERKRERUVEGHE

(1) fEmR AR L O R MR £ I a2 2 THONC L L D & L, PRIFMEFEME £ Tic el Z
FTHENPERL TWDO0, (2) ARFFEEIKIZ L D S DRI oW T, BRI 5 B LA CThtil
THZE, (1) 1IMEmEE 28, (2) IR E 2 L ICRHEFE - AZEFROIATRE T2 2 &, B, AiF%E
IR O ILFMFFEEIC L DR OLSIXZ OB EZHMHICTH Z &,

(1) SFEEREHEAR P EFMEERRFE TIMEEZETHLMILE S & L, PEFmFEER E
T EZETHEIER L TWVDDOMh

AT EATREIAFIE T, SRAHBI AR, REMEMERRIR, BIEIRR & B x A EAWE RIS 5,
EHLL LB IRREE 2N EIVEMES, AR, BErHRam S L, TE M) EH—mice
HZ25ZEICEY, ZOMEEMEOME & RO ZE LT, WA AR L, REESIENC X 2 HERERT IR
ZAEL, BETRSOEMFHEERT LI LEZAMNE LTS,

BEETOMET, EFRBDZHEYE - HEEICRETIXRESEHERZ AT TV 5, —HE2RNT5 L.
FPTEHE LIS WL OPDOHBREFRERENREVEIA . SETICTRVEFRADSHBE N RN,
B 213, BCRBIRER TS £ CRIEEOHSTRZ /S H RO BRSNS LN TN, i d 3 45°
B2 B H M E R T BT IRAIREE A R L U, 2, AL EE T 5 2 LIk 0 [EREO TR
BRSO RE ZHECE DA REMEZ TIBT /R TH D, FBIOFITIE, 4V U ABEDIZED
T, FEFBICA—FERN N, 7T R—= 1L XIEN O RN F ) EHADNFEE L B ik En
HRINTND, H 210, BREEFRADDELZERWICEET 5-HDIEHE LT, EFRAEE
BF - BRAFEVWSPEENRESIN., I Fx OBFIHENFEER T 5 AR OB~
RNDLZENMfEND, B3I, BRSO EEEEE XD L TEERSENEE ., BRI
Fitkl LT, ETMEERRFEL L ZHEEZEELLT IRBRFEN RSN, F 412, EFHERORE
HEEHEME LT IEMEEEDOBEGENERT 2 Z L NEBRMITRB SN, 2y, Fiml
D BRZECAFERT L WAL IR O BR 3 tETe 70 & KW EH TEAMNRMENIETICZIT SN TV 5D,
S E AOL

A0l BETIE, FEA R FREDOIEN & R i ar & TR E OB 2 D T\ b, ZHETIZ, =20
K —2y MCEDT-ERIZE LT, LTFO XD 28ié&2E HIRREOBHIZKRE LT 5,
® Ef#®EA: NdCusFeOn DEMBENHL, B T AERILEH DX 7 VHLERRT. CsW20s DB
® X E VK& Pb(TiO)Cus(POs)s + BaMmAs, DGR IUAR 7-FLF. LilnCraSs « AgCrS, D F K7 i &
® IXVYFYIBERE: MgInSi(T.=7K). ScCs.B.Coo(Te=7.6K), Ca 7V —8ifz{t# (T.=110K)

FHEFEENICER T RE ZD2DOv A VA b—r (B LW BEREEER - GEE~LrF7onA 7
A BRI ERAWE) B LU COHIERZRERRS 5, I LWEBERKREERE L UL, F2ITI7RE
ViR L BEEEEROMZER CR RuB-RuL ORAFICKYI L TEBY , %O 672 5 BN CX
%, £7-. BEMTILF 7049 X BaMmAs; DRIFEIZAEY) LTV | FHEFEENICHE 72 & ik
LORENRIAD D, S512, BEEFRAWE L L L, BRMATERBBICHESEXGHEEETR
¥ NdCuiFeO. ERTRFEBEOOHEREATHEEOITONIBF (707X v ILBEFI 2577
NiTiO; 72 &, BEOWE D3RIk H LT,

MR H BO1

BRI, R OB SECR R e hEIRRE 2 RO = E M IfF S LD, BOLFEIE, 20Xk ) eE T
WL DR % . RSB 2 A5 & & BICH LW EHIIBR 2 B34 5 2 12 & » T Ak
[« BRFZS BB AT AIFZE L, 2 BF-oE DR & 8 2 - ) 72 B FIR S O BL O ICE 55— & L
LTt 22 L2 HME LTS, BEMIZIL, () EFRAOZHEBEEEDHER, b) EFERD
FHREFAIFTEHORDEA. ) HFLLVEFRROER. d) FHEBRFEORHE. #7175, ZhE T,
BHENZNE TR > TEHEMZ2FIH L CTHEH (2)-)IWCBT 228 2 B L T & /-, HH k15
BREEEEAH O TR KRR 21T o 72,

WHEE E COo1

CO1 BEClE, ¥ 72 & TR OIREIZ S 5 M mIHHE OfEI 42 B 15 L, WERIN 76— B IR &
BESTDHZ LT, BRBEODERZORBIZEST 5 L L b, tMOERIEICHT 2HEHY A — b
AT, ZTOERBUCMIT T, BAEMIZE, QBERESR EFRERORE#E, 5 LUSIRRBEROMR
OMRAEVERBFORBE#E. 5L USIRAZOME (o) BINME - FETHERE - BAEROMEL  (d)
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F—REBERICLIETFRBOYMERE O ZFHAVICZAT L, B E CEHEERERE LT TV 5,
FEFRMCBT 2B FIREOEENZH LN T 720, BRSO EZZEITL TV 5D,
#F4EIE H DO1

D01 ¥EiE, 7/ VA = AL DERMNT 7 v —F L BEENEIICE S YT 7 e —F 2 A
BOETLE TR ZHEE L T\ 5, SEEGEEMM O BRI, &R &V O R 7 ek 4 £f
OE RO R 2B 2 2 FiEa2 M L, DR LWtz Al 52 & Th D,
ZD7=Iz, BEMICIE (a) BFEEOHIHE & BEERAR D - H D einikiiiBiF. b)) BEFRADHED
EEL : FRhELEMAYE. () EFRBOBERE-EFRBTI /O I—0 3 HEIZH > TR %2 &
B LT 5, FREIFHI IR £ T2, FHEIZB W TRAEM 2R EBAER, B0 SRTH 2
EHRBERLT, MR EHEE L C& 7, EEE U FIORT EICENETNICB W CEERERZ LTV,
(2) ARERIZCEVEONTZRE

ARFEIRD 2 ORI LV | ZIGIZ D7 DR H i, 258 DR, 114 O ERREBIBA
BEO S TREIN, AFRINFECE. Nature (3 ) Science (3 %) Adv. Mater: (1 §@) Adv. Func.
Mater. (2 %) ACS Nano (1 #iw) JACS (1) Phys. Rev. X (5iw) Sci. Adv. (6 #%) Nat. Commun. (12 i)
Nano Lett. (1) PNAS (2#) Phys. Rev. Lett. (9#f) 72 ENAA X7 MY v —F ML gl S 4,
Web of Science i~ CIXBEIZ 7 MR D A @G I HFR L (Top 1%, 9 B 1#iE Top 0.1%) (ZE&H ST
%, RFZEMBABOHEHRARA V/\—fl. BEIULERARA UN—FEOHEAREZSCEBEIIATS
Y., MEDOERMARBMIOBHR SN T D, LU, SWFEEB O 2K 2RI OV TR 5,
=0
SHERFE (6 4)

KEBIT., B RA Y BaFe Xa(X =S, Se)llZ BT, &kt « ZHuElE « siMHEE -2 R0 HRIC
L0, BERESHEFEMERFEZRTZEE2PLNC L (B0 2R - #iF L oLFEE), FHo, 7o
v 7 RER R 7 a R BIELERR L, ~ VT 7 a7 ABREIRT Z L A 5T L7z [Phys. Rev. B
102, 035104 (2020)], 7=, HEM~/LTF 7 =0 A 7 X BaMmAs (25T 5 BRBEEK BTN #rar iz
MRS LS 2 08 L L 72 [[E AR EE 55, 623 (2020)],

BN, BEEIE D F 4 BEFFECS LT- B b NdCusFesOn 73, FBMBENCLE D BATEE & A 207k
Fail L, ZOBROBKE—AL FOEIZHEI KTy e E— DB NRERBELRAET L Z
EEHLNT LT, BASBIEENTE N T TET DI EnD, ZOEBIE DB L L CRHIHTX,
DRI ERI M 2 FEBL T X B Z & H5E5E L7 [4dv. Func. Mater. 31, 2009476 (2021)],

KIGIT, RGO EOMAE DT LA T DB ERORERKEZED | SIPAP 21X UD &
HT vFRa T ANA MY ACEWIBIEEAR [ Inorg. Chem. 59, 12397 (2020)], ¥ tHETHDH B &£ C 25
TeBRE AR ScaoCsxBxCao [Inorg. Chem. 59, 14290 (2020)]. Ca % & £ 72V 100 K R EAERA L W A=K
[Commun. Mater. 2, 13 (2021)]72 E OFBImER ZF R LT,

REHT, B DU T-FE T 2 7~ 3 SOREME R Pb(TIO)Cus(POs)s 2 152 & L C, AIHRYEREIRIC BT 2 FEHE K
R AAMEDIEH, « B VUM DIF 5 SR AL Ot ArEOS 5 G « S OB ZFI L - A DU AR
+ R A A HEE O WHEAGIZ AT U 7= [Commun. Mater: 1,39 (2020)], F7-. EBHERA A —2 0 7 &G
A LI=EBREARREIZL Y NiTIO; [ZBIF2 7o 7 F Uy VP ICERT D NA A UG
A T 5 Z L ITRkEY L 7= [Nat. Commun. 11, 4582 (2020)],

TR, Fran@ESREERE T 5720, ARy NU—2 T ARy NT—2 2R OHWED
BRRE A AT/ o 70, BRIFHL T — X ZMREEIZE B LI ERTIC LD . ERRFAE MeolrsSi [J. Phys. Soc.
Jpn. 89, 013701 (2020)] & ER43 B FER! Mgolra3Ge 7 [J. Phys. Soc. Jpn. 89, 123701 (2020)] &3 K. L7=, Zh bl
bk DTV =TT HIAARy NU—7 2FL | ENEIVRBREERIRE 7K, 53K OFBEEARTH D,
SHIZ Pt=7 %A ROZBRGIEHER L THERBZITWO.PtO =ML v b U — 2 ZFiD stuffed Cdl,
Pt Biy (EEFEIEFE 2.4 K) [J. Phys. Soc. Jpn. 90, 063706 (2021)] & 5 7 L7z,

RARIL, ~A v 7 a7 CsWiOs IZFB W T, pBOE A b OWREBZHH L CEIKF TE=ATF
DB S DH LWF A T OEMRIFES Z B L7-[Nat. Commun. 11, 3144 (2020)], F7=., 7V
— 74 17 a7 LinCrSs 8 L O =Mk AgCrS, 78, BMMEIARTH 212 030b B9 K& 72k
AL R T I EERA L, D, FEHNT7IA ML —va Vv OMBICIVBENDIH LW
A T DWEBLGTH H[J. Phys. Soc. Jpn. 89, 073708(2020), Appl. Phys. Lett. 118,142404 (2021)],
ABEHFF (5 4)
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ERRIZ, WAHEANA BT REBDE ISR DKM T T A N —ya v EELNICHES S UTHREL
T HETIRIRREIZRT L T, = v 7 ZAMIBFHZ LV EA L2 Rz L DN e o v 7 Afh o
777 4 FIEIC L0 BETELAEE & L TR LI S 202 L7=[Phys. Rev. B 103, 214106 (2021)],

FEIL. SITiOx(100)ESFHE R O v U 7 EEER (A ARmfES 7= 0% 03 HLLT) 2B\ T,
SRAEEME L 2 OTRIS RN AT T D L AR R e R E SR 2 B Uiz, oMk, B0
BEE AT U U ARKE BRI 7 <. —J5m GEMEME) 265 2 & X IRIEIZH O TR
AV UCHUEMAER EREAT A2 E BB LT LT,

EHiL. AT UVHERESRETHL 31 v a 7Y CdhReO7 IZBW T, By R a2 H\WIES
B KA A U OFIEIZITV, G780 T 4 AR O K VBRSSO B Z B 6 M2 L7=[J. Phys.
Soc. Jpn. 89, 114711 (2020)], F7=. 2 >DOKIRIES AR ORICR T AMFET 2 54 /A L=,

WL, MO A Y CELEMREIER 2 EF SrIr0; OEFEE . N RSP ZFF R FICARR LT, 5l
P48 CoFeB & ORMEIZIHBW T, MRBMEIRORAL & IERMEIRD A &Lt & OMBIERIC L 549D A
VIR — VISR A RIET D 2 & T SrIrO; DFEFOEE- A B U A= &2 P8 L. SrIrOs 73 Pt & [RIFRE
DEWEHNREFFHOZ AL LT,

RBEBIT., FRMER S IR OBKFHETH DRI R OEIRZ ] 52 Uiz, FRMEREIZB
TiX, D EEB EMHEERHOARE—HIC L > T, M EERR Yy NU—7 BEREND L%, &
WAL Sk L FEN R R 2 b— 3 v BETLBIEEG R A A TR L7Z[J. Phys.
Chem. B 124, 6175 (2020)],

#F5EE H BO1

FHERFIE (74)

(@) R MVT « 2T 4 v 7 EZRREICLY . SRS IREEEAR HgBarCuOss & ORI IR E K
Ba.Rb,FerAs; I WT, (R ERRD FEFORYT T 4 v VIREZRA LT, £72, 4 VT U AR
fEiztnWTT AR —ABFEERH L (ER-ZEA), S5, $REBIEEIK FeSeinTec DA ~YT 4 v 7
R ST TSR O R Z A L. B TR S IS L A BIE O FEBLA FEE L7,
Te EHLICFE S B IREEZE L2, MR - TR EZFIH LT GZR-TEFE), 72, GdRwSh D A ¥
IR A TR D AREE A DO&E Z STM I L - T2 (fEER).,

(b) BT A RIEBAEYE o0-RuCl 12595 NMR 12 & - T, 2%k L= ¥R 7R HLE 72 5 2 FiE O
A Xy v T OFEEEE LD, ME A BEERICET 2 LW E57 GBK)., £/, FEH
PP BELIC Ko T IRR T EFBEMER CasReOsCL (2B 2 A Y ) VU ifxt 2R Lz, &Hl2, &
TR EIP T/ NABELEZ VDT MnST DAF LI AL DRa—XAFI 7 255N LT (k).
A A F I 7 AT, SACLA ZF|H L T8 - =30 N [ T EREIC B W TR A B
AT 7 AL, AEOWEBORFERNEECa L FLD RN EE2RRA LM, =2—nE vy
LOLEY OB L OBRNCKE L= (F0F).

(c) RESOIRIES « AR 1T 2 BYRERL STM OHlIES AT L& H B, $5RBIRER FeSe (2
BWT, BEFXHEGEDO—EHE L & %2 5315 Fulde-Ferrell-Larkin-Ovchinnikov fFHNER S TWA Z & &2 |,
ML ER-ZR-ER)., £7/-. EFRF J-LT7 T A b L— MEMEREHWE & B Sh bt
T AYEREE R L. (&R

(d) IR RS CEMET 5 FEfE 0 fiF THz-STM OBHRICE T L, ARG E STM == FOBRWEE & 2
7o, FhiEE L —H—=<° THz 7V A B — A BIEERA NGO STM EEHIHIE L CHRET 5 7= DIc B e
A A—VHREERICKR L. (), 72, L—V—Z2HVWTERECTEREDO 7 =L NP EF /A
— VOB ZE A RAE 21T O BB 21T - 72 (FIE) . BB 42 V7= e R g o 2 5
LOBHEER EbiT-o7- GEK).

AN (54)

(a) FARILMIEBREAR Lar.Sr,CuOs 1235 1T B EVE IS FFEN G, X v v e X ~T 4 V7 ¢ OBS#IZE

LCHAZSE (B, £7-. X7 1 v 7 BRER StBiSes DR ~T 1 v 7 KA A UHiE % —fiOd
LS THIET 5 Z LIS L (KB, 512, B 7RISRBEEIR BaFe,S; I3 1T HHE A A v
T2 THRE RSB L > TR L7 (MFH).

(b) FeSe1.,S, HEIZ 31T D uSR JIED HBEKFF 28I L, BEE8, i, x~7 4 v 7 1« OO E %
R LAER ST (BRI,
(c) BIFHEER~T 1 v 7 IRIERR OIWFRIT I T, SRS B EuMnBi, 2MEKIE CHA R 722 =8 BHT
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VCHd 2 K& SOBRIEBEDREZ T2 L2 A Lz BR), £72. K FROM 7- BE K PbTaSe,
O RFRR T HVREIREIZE T D 3~T 4 v 7 BREREOJEE L (8,

(d) B FHY 7225 S O A Z Ml [R] IR E 3 7] BE 72 Fiber Bragg Grating Fiffr 2 B2 L 7= CRiE),
WHEEE E COol

AFFEEE (74)

#MEIL. FEHG A X o IR RS K 2 B S TE ROHEE 28 JRICAIFgE LT, PR & OE
TR A e —BACRET 5 BT, PLBIHGE 0 A B BE RS K OMESRSE B 5 i 22 35 < PHER & B
BB Lz, TR, X~T 4 v 7 BRFE 525 dEkS (R R) BRIz, ks vy NkF%
B2 % p WRMERFD, S S— MERCHELT 2 Z L2 M L, BEICHESE, dil by & i
RERSC Ir BRI 1T D FEBREHE AT T 5 2 Lk,

I, B EATHIME D IALBE L & O RBBEUEGHRIC L 0 & iRakig CoBhig - U120
ZHL M LTz, SRR IRBEERO 2 T A ZIRBICE T 2 IEMME R ELA Y S D
FHLSC, WLV ANHIC I D ARESNDEREO R GFHELAZBHROICHEI L, S 5I2F v MEEOE
A NEIER T ORI A FHE L, EBEIRAE T 28 LORENE G D38 7, & IR o R E e ILng X
FRECELEBR ISR D B R 21T > 72,

BT, SRS EE SRR 2 B R & SRS SO BRI Uiz, B JRBEFHEIC X
D ZEIE N S— R ZRERL L CL 2N E LT T BRI X 0T Uod-p O = R F—750 322-
PHEUEDOIRKEGIZE B LT HRIOWEKR T2 7] L7-, 7=, Charge consistent 72 % T LDA+DMFT
B L OVLDA+FLEX @ 21— REIFE ATV, HHBZIRSCAE L@ 6 &2 AT RS OE D F
RISV TCERE T LY IC LT,

AHIL, #9150 GPa &JE F T 250 K FREDESIRE 4 7”9 LaHo (281 2 B 12 R A2~ 7-, ®iREE
ENIEBLT D RFRED B Fm-3m fE1ED . KRR FORTIREZZSE LTI LD TLEILRDZ L& W
BT Lz, WICHIER L) BB R ER L [ URS s 2 R o= v 7 VB (BB R SR DV CTiE,
FR b B AR B R & LS, AERZH SN L E TR 0 EEME A & 2 WERH 21T o T2,
Z O, R R PR R T IRVE ORI S EU FA TS,

KiL, AFNAIANIRESNHIEBPARBIFRENOOT T —F bz, AV U IREDOE
REDLEICH L TAE U ET LVEWIMEEZREL, BRARET L ARZAZITLD, BKEFET Th
< MARB Y ANIWESCAPSEMYG # A NNHIETE 5260, 2<HLVWAE T 7 AF ¥ 2AIHT
XHZEEMOT L, £72. I HOEE LT, AF LI FUfEiREEICB W TREEFIZH N
% AR BIT B LR 21TV, B A UREAE OEE®EZ R LT,

Shannon (%, FRAHBEMERZIIZ I 1T 5 2 H 720 A VUMK ARIRE O HI UM 2 G RUICHFZE L C & 7o, FRIC,
FHAZTEFAELRONNA B 0T BEFAE R, A=A LMEFETAE RICK LT, REBEE
PRI K D R AN L, EEARRRE B, 6, EEREBRTAY LV ROIT =L RA h—
VE— REDOBMRICHEH LT, BEHRMICBIT DAPBRBICH T DH -2 m A 25,

ERRIT. AEEE IS L — =B A EIIN L CTA U B8 Lo e &2 BRI IR R LT,
it 1 IROCA B RSICB T 2B A B U O BEROMEE, A © R mEEIER ORI FRBEMEFE CBLL 5
~ 7 )T BEGRE THz L—% —CEIIT 5 HIEORE /2 EORREST-, £7-. BN CTHE s
NIz B E TR THE LA I EERIRIEICBIT 6 —RAXEZEH LT,

ABEHFF (4 4)

WX, 2R BENERZRFOR~T 0 v 7 RZFE—CEES T 28E & L TR ZES I
MFE—AL FEERL, TORTFNFHAREZEN Uiz, £72. EMREEHPREZL B IR D8k < 72
FRFAIC I W CHRBLT 5 30 7 SR O EIR A fE L=, 2 L C, #Hmax HunWiesBEic ik, &1
FHOFME & DR ICIRREIZAR T3 2 eI ORI L MEE 2 iz Lz,

FRYIL. S=1 @ bilinear-biquadratic FH DIF S HRRI PR 1 A VU REABICIBIT 2 XA T 7 A %K
ERZTHA, BUEIZ RS D 2 15522 M OFH B R A 2t & R U7z, vk, B Sl B & A 5
BRING 23 bR PNV R RMBIZ LKV FR S NS0 TH D, £, FRENZ—i%{t Dzyaloshinskii-~F
BHEAERZMNZ T, LER 2 IRILET A E G A TV I A fRZ RN « BAERIHER LT,

KBIZ, AR TOX 2 = 7R CIX, BE~ 3 7 18R FIC@ < SR RIC L > T RR
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BYANNMEERE L EHICETRBRETHLIX~YT 4 v 7 RE~ T RIEBEBE T2 Z L2/ LE, 20
AT 4 v 7 HERITZERZ L—7 (BO1) 12X - TEIHIE 7z a-RuCls TOREAEIZ K 5 B FRE
DN EBEET HRERTH D,

g, HEGRT vy vERWEYTEIZY I ab—va ik v, mEE RG22 (bEE
TeBE DRI & SE R S Wi, BRI, TRREOR ML 5 2 1288, 2 RotRFFE OISR CH 5
Berezinskii-Kosterlitz-Thouless #5f 235AIARERR TIZ 2 BITHDH Z & Z A, AR TIE 3 B Z 2 fEIE A 3
L7co BIGVEPBARIEERIC O T DT RBIIRBETH O, EHEITHRD THERMR TH 5,
#FFEE H DO1
SHEFE (6 45)

INRIE, RN R K » TR S 2 B FIR IR O I 8) 7 & —(KMEBI 2 i L 72[Hata et al., Nat.
Comm. 12, 3233 (2021)], E BBV TAREIICETE L 25 ZHBE A AT 22O OEEL AT »
TThbd, ZERETRIZBIT LIPS O X Z2RES HEM 4 BH% L7 [Lee et al, Rev. Sci. Inst. 92,023910
(2021)], EHIT, Bbw b EEMHET 5 FEE L CH-E A VEMBIORE 217> T\ 5,

ARIT. AV UM OK — BRI LU — L RS RE I BT 2 IR TR 2 1 72, BRRY
(2%, BEERHFRL O & 2 i S 381 B RORBEMERRF 23 & 72 & TR % 7 v a2 /i L7z [Sato et al,
Phys. Rev. Lett. 124,217402 (2020)], 5t AMMERIZ B W TRERBISAHERR & BB ISE OB #E 2 B 5
M U Tz[Araki et al., Phys. Rev. B 102, 054409 (2020); Sato et al., Phys. Rev. B 102, 094418 (2020)],

PRI NAa PN OEREN G 72 O TR HAFE (7 A NLFE)  OfIENE 235 H L 72 e siE 2
AR INER SR IR L CSEHL L 7= [Nakagawa et al., Appl. Phys. Express 13, 042001(2020)], % 7=k 75 fig il
R 0 iR oy e A 2 0 REERAHEE RIS LT L, RS —ME0iR < B 5-3 2 g 4 it L7
[Tsuchiya et al., J. Phys. Soc. Jpn. 89, 064712 (2020)],

BARIE, EBRERFTOZBERERICEY MR YA RE A EENELT2MEE RE LT
[Mitsuishi ez al., Nat. Comm. 11,2466 (2020)], R¥E D7 + 7 AHEIZER L, SV ZRREHNZ LD 2 5HY
PR AR SRR DARKE & ¥ 2 FDIRE ] ) i B - BRI CRER L 72 [Nakamura et al., Nano Lett. 20, 4932 (2020)],
F 7 W R TR A WA A — D I 0 R AR A I AU E R TR, B L,
FAE A DR 28 L 7= [Shimojima et al., Sci. Adv. T, eabg1322 (2021)],

R, BT r~T 1 v Z7IREEIRT FeSe (2B T, o R EHIC L 2B HIREOHIEZ, &
R s b — Y — R s 40t WURIR A S 0 Re L —F — B ot K- T~ 7z, e oy
fRICE T TIR, JEhbE T X DB REIRRE DB A 7”2 U 72 [Suzuki et al., Comm. Phys. 2, 115 (2019)],
Se & SITEWAT HZ L TEFA~T 4 » ZIREBHRIHI S D 2 & TEIZEREED BCS M5 BEC b
BNz 7 b A4 —/"—9"7% Z & % FH L 7-[Hashimoto ef al., Sci. Adv. 6, eabb9052 (2020)],

Flx, ¥4 0 MU TICBWTE o8RO ISTNIEENL TNH A TV RUERITBR S d 2
& % JZEE L 7= [Paterson et al., Phys. Rev. B 101, 184424 (2020)], HHUEMICHHFF SN DIGTNEETH Y |
ZOEEMNEETRT, TV Y N OME A %Y [Shimamoto et al., Appl. Phys. Lett. 115, 242401 (2019)],
X T NVAY AR R E R L) [Shishido et al., Appl. Phys. Lett. 118, 102402 (2021)],
NEHZE (3 4)

FEIL, AFXAVIA AN T DL EIZER L, BERARA—/VEIE[Kanazawa et al., Phys. Rev. Lett.
125, 137202 (2020); Fujishiro et al., Nat. Comm. 12,317 (2021)] %Wt 2h 3 [Kitaori ef al., Phys. Rev. B (in press)]
EVoS B TREMBEEZ R L, AV UREO FERa U HVRETHDLAXNAVIA AN VT O
FE - B - A F X 7 AOGHIEYE (B0 & T EFEIITEIC Lo TEIEL & 8N A
AATVT 4 POLETRHESTOND Z &AM LT,

HLEX, WEICBTL2EFRBEHO—2HDR~T 4 v 7 BEOHIENZ AT T, bR v b ik
ORI ERL PR FEZEA LT, (b2 F—7"%17 5 FEEHFRE Lz, A — AR E & kA
F BB EAMAE DY CRHMEiZ1T > Z & T, 7 — MEETY F—=7BLfl#T 2 2 LlclkIh L,
T, RYT 4 v VBREROERZ FZE T LT ODOERERAT v S Th D,

FREEL. 7oA NP2 HWT TV R BSEI A AEEE L, AR o EE 723 100 pm R
DETHHEBRAA NCHOHBIET D2 E2ZHLMNIC L, TOMEIZLY, B S X0k
DN 01 B THIRT 52 L0 BTSRRI R AL VEEREW 3 v a o LR RS 2~
ZEERM UL, £, IO OEFIREBEZREBIEIT 272007 7~y MBS LR 2 B LT,
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6 WMRBROKR

WHFETEE & L AZEHERTIE « AFAFIEONAT, AHFFEEIC & 015 N IR O R R ORDL (T2 72 MEE iR
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Andrey V. Chubukov (Professor, University of Minnesota; Recipient of 2018 John Bardeen Prize)

The goal of the activity is to find common underlying physics in various realizations of QLC’s in condensed matter
systems, including spin nematics (localized and itinerant, with composite spin order), charge nematics (systems like
FeSe, which undergo Pomeranchuk instability in a d-wave charge channel), and superconductors with either spatially
non-homogeneous order parameter that breaks lattice rotational symmetry (like in a version of FFLO/pair density
wave order), or in which superconductivity either co-exists with a nematic order or induces it (like was recently
argued for superconductivity in LiFeAs and in twisted bilayer graphene). My evaluation of this activity is highly
positive. The research groups involved in this activity published many high-quality papers in prestigious per-refereed
journals. I personally was highly impressed by publication “Relationship between Transport Anisotropy and
Nematicity in FeSe”, in Phys. Rev. X 11, 021038 (2021), which is the result of the collaboration between QLC group
and scientists at Max Planck Institute in Germany. The full list of publications over the 2 years of QLC activity is
very long and includes both experimental and theoretical works published in journals Nature Communications, npj
Quantum Materials, Applied Physics Letters, to name a few. In May 2021, the QLC group organized a highly
successful International Conference on QLC, with talks from prominent researchers from around the world. I
personally very much enjoyed high-quality talks on all pillars of the QLC activity and on the goal of the organizers
to search for common organizing principles of various realizations of QLC phases in condensed matter systems.

In my view, the QLC activity is running extremely well, and I expect many more fundamental discoveries and
publications in high-profile journals in the second half of the activity period.
Peter J. Hirschfeld (Distinguished Professor, University of Florida)

This is a brief review of a vast effort to study the properties of quantum materials and devices, and to develop ideas
for new ones. My ability to evaluate is limited to a glimpse at their stated goals, and the publication output over the
past two years from four subgroups; I assume site visits have been out of the question because of the difficulty of
meeting in person due to Covid-19 restrictions. Let me begin by saying that the publication output is prodigious even
for a team of 26 researchers, and especially given the limitations of the past 15 months on research. The publications
are not only numerous, but have appeared almost exclusively in highest quality journals, from JPSJ to Nature, to
Science and APS journals. There is clearly wide collaboration among the different subgroups, sharing samples,
theoretical knowhow, and experimental techniques to attack a wide variety of frontline quantum problems. There is
no doubt that this excellent group of researchers is collectively having an enormous impact on the field of quantum

materials.

The signature achievements directly in this area have been the discovery of remarkable effects on
superconductivity near the pressure- or doping-driven nematic critical point in Fe-based superconductors, possibly
driven by the elusive Bose-Einstein condensate; magnetic field-induced strain in a triangular antiferromagnet;
measurement of a divergent nematic susceptibility at the end of the pseudogap line in a cuprate superconductor; and
control of domains of topological nematic superconductivity through externally-applied uniaxial stress. Most other
publications are high-quality studies of quantum materials that do not focus directly on quantum liquid crystals.
However, the degree of cross-fertilization is remarkable, and I believe that as this collaboration ramps up and the
current barriers to research due to Covid fall, those researchers who have been studying problems of the quantum
liquid crystal state will share their expertise, and those from outside this subfield will become increasingly motivated
to study these problems.

Overall, progress in the past two years has been quite remarkable under the circumstances.
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