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(1)5RMEBIr RO HILIEDIER IZBIL T, Ir BB {E T RE et oz, mARLA0L)IEF ¥ =7
BAE HaLilr,Og é}/\ﬁkbxﬁﬂaxz /(ﬁz{zw: EA BT DL TRy WV IR O R 7285 4 51V
BAV /Z[K. Kitagawa et al., Nature 554, 341 (2018)], £7-. ji#lfi] (Z2%: BO1) 5% (NdikPry)21r07 TU AL a4
JE SR D B 3R — V3 R ABLIRIL[K. Ueda et al., Nat. Commun. 9, 3032 (2018)]., #ii=72 T 47 v/ -4 )8
CalrOz % B4 L7-[J. Fujioka et al., Nat. Commun. 10, 362 (2019)].

(2)IASFTEMFOERE: THMMOERICRHED (AL 4rH)
INT L — 2 2 —%ILZ LTz, a-RUCls (2B DK — L 4y
¥ (12) &AL RO FEFETHS (4 K) [Y. Kasahara et al.,
Nature 559, 227 (2018)], BR KD ~=FF UER T HRZE N EBIREITE
95 SEAH BB (BEEAR) T~ 7 ki 74 9] CRLAIL
NRE D I VBRI R E oA R 7 N 5 2 1=, A GE IR 0 BREk
HRRREIC KT D E LW THD,
(B)F/HATREDRE RS (COL RFK) 1T, T /HEEE AT HR—LMEDOSME TR vISF
L IRBED RS TR VR M E & S T FE Pl B % % SR F DB
BIVBEAVYZ[K. 1to et al., Phys. Rev. Lett. 120, 197701 (2018)], HF
b (AZE COL) I1E WS, -/ F 2—7 Thike Y —ICHEL B R BRI R ABIHIY. J. Zhang et al., Nature
570, 349 (2019)]L . 2 )& (A% COL) IE~a T BRI F-HlfEIC AT T, T /U A v B RER DS FE Tl
R ) — S —xt BB S A BLHI[K. Ueda et al., Sci. Adv. 5, eaaw2194 (2019)] 9572 L, #riz/eifliiz B AT,

[BEEHE] [CoHICBOTHIREZLE T A B2 ST 5L 0HBLEICH WO TIE, BB TORRRITSS Y 7
WEIZRHY, Frar Y E R TR - YRR DDA 1% ORFFE B IS -D W T RORERRAI) D B D E A BB IS L7\,
HIZR AR TSR e P VBRI BT B~ 37 F Uk 0 SEEE | AR GEIE H 0. LAYT —~THY, i
B DOZDT L — 7 2 — IR AW E AR 2 =T (I RERA L I e B2 T, 5% DORRaY L
PER O FED 3 R EL D E R ETHY, ZOF I TOMIE TR ZZEG LT D, Fo, ARGEEK
A0L THI TH A EZ7- CuBiSes DR~ F v 7 BIRE T, D%, $RBIAEZEITH A LU, FEFE LD
I~ T I B G kT — < LU A IR 226 N LD v T,

(EZER]

(1) CHrar RS - OERR IR O CEEN R B Z O H H A0L X OVB01 OIFEN 2 L0IEME(L T 20N HH,
FTHROEAE D AR 'C DANMHFRE ORFIL & D (R OEbZ KD ENEEND, ]

A0l OWEBRECIE, ERLDOEARLOHISE CHfitH BB IR R DIES V2, ATZEORERHOSINLY ., 5]

*ﬁl%‘é Ir B VYV E B AR L CTETZ, BOL OWEERE Tix, REBEDIEFESD T )V —T D3 A% DO3 D
IO OBEREEEEL | a2 SR EZ R OTH L, SBIZWUEN TS LR/ — N8R

CaSbﬂﬁﬁ@!z&%ﬁi’Cébé EEATEFD (A0L) 2338 AL, BREROERED (D01) L35G SLa 3R LT,

(2)[MRa Y — P BR T 2HE - WO ARE IIH | LVHBLRICB W TR Y V) E R 2O F B B 32808
EEND, I
ZOSAEMFRT, 2R ETREBO /3B CHFZES I CE T 28R B RE R - o R - M E A E PR e — OfLA
DO TEDBEPEICE -, B, SO MR I VRGN 8K R ST A SN CE - L 138
FET D, ZOBR TN OB E £ Tl CEAMA A IS N EE X TS, — T, b
Ry VBRI A, #jliﬁmé(éifi/l/‘Wl\%)fik IZH RE K - AL, 51213 “fragile topology”
EVIOHTT 7o AL VEEE A ST, FFRIIZIE, 2NHOH -7 B EE T AR a Y 1V E R F 0%
HEEN ML ECTHD, ZHUCBELTT @%Eﬁﬁﬂljf%é

(B) M5 B DA FEE (TN T2 1 PR K O FAFEE - KFEBEAED B R OB D, MR IV E RO UER P E |
HREOHBRMPLEENSD, ]
BRI E MR VR B8] (CO1 AT, 2016) 2T ARPES THEA [MAD B 1 1E ~ miE sk

HRREY I VR IR~ | (BOL fEfRED, 2017) 1%, AT EHIZB AT HE DA FRE IR EN TN D,
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6 WMEBHOEFRERVELGHRE

(1) SEEEEHRANICMEZ EZETHLMNILE S L L, EOREZERTE 0, (2) AFZEEERIC LY 5
SITERIZONT, BB SRICS RN TR 32 2 &, (1) 3HFREE 2L, (2) IMEEE 21
FHEIFTE - NEATTEDIA TR T2 2 & ek, AWFERIRN O LFRNIFEEIC LD EROE AT E 05 2 HikiZ T
5Tk,

(1) FEEREHFENICMEEZETHLMNILELES & L, EORREER TX =0

AFFIRTEII L, BRI 2R B TANAR e — LR ) | [BibAR e — &b Frtt ) | TCihRry —&
FTIY A A R OBFE H TD: MR v — Sl S 2@ L e MBI Fh 2 To &L b iz, MRa P
IVETFARRE A OUERLFAPRIK - FHAE T 2282 HRIEL TS, LU NICTHIZEHE B Z &Ik E B &R LA
FLHD,

(FARIER A: FROD—E5R4EE)
(ERE B M) BIEER-BEERE - EEEREOME DR TRy iV & IREE R E T 2ME S
Biga L Rl 7[R O AAEHA TR THRFERIE 7R 1 2O TIXOZhF (B T X)) #8352 %
HPIZRE LT,
GERCIKIR] BREepk e L < HUTIEBRT T, OB biRIET
B5H~AT7F MR- DIFEE I T DB FE L LG, 2T =
U MMEA PR IERERRAR O B AR R IAIRAE T BVl — L2 R -4
BEALERRATHEDOMBOT VY a—F(28b, 72, MR b
WE DN, RO R~TF I BIREDR A, 7T a7 AN AR
FR(LW) TR P ORBIREDFE L, /) — R a8 TOMBIREER DR
R EDRERAEZ T T, EOIT, R SRS MR e VRS
RO AR S T2, ZHOD RN, MRy — O =25 BEFn D
BRI DO RGN 50720 00 TIEAR<Ll HrinE o8 BIBER TR EINAMROSHILAER
A BLG R A T RO REN SR 5 Z e A LR LT,

(HAFRIER B: MRAD—EXTRME)

[BREBM) FaOrEEZEEIEL T, T ATy 7 UL R, MRy
VAR EAR IR E OF LN D MR h VY E B (A )T 25& 48
(2, MR IV E BB T DA T R emX F Z UERL T O
R 528 % BRI E LT,

(E RO R YRR A Bl e U Tl LWNR e VB 2 BG L MReY#
IVNVE N TDH B R XY F WKL A OB A fiF I LT,
AL 4R ARPES SOhy RV 43 Ha7n & D St oy JEE i & v b RS o - T
PEVERLE AT O HEEIZ LD | MR e AR IR Z 381 DT 4T 7 B -1l
BN RR D UM, ZE I SR BRI 2 D T A V4 )8 . LW HERL -2 N
DT DHATNVAERIRE  Bix DFTLOWNRe Y I e B2 KRR LT, MR
1A VEBAREARIZ I W T, BAREEES R I DB AR R D SR
R NR e A VR B E O EFENHER L, A7 E W — N —
K OBERIZHB N TH MY — DS OF AL FTLWVE o,

SFREIZE DR ROSH
IV ERER

(MRIEH C: MROD—EF/HAIUR)

(EREBM] -8R 00T, P8R OBR BRI R A LT A7 Uy R, i HE 772 8 IR
IRZEADOHIEEATZ AT, H % O ZBM NI W G 72 bR e iV B HR &5 &L, bRay
TV RIHFR T2 Ty V7 YR T DIRD I E LN T 52 % B ISR E LT,

[ZFRRR] SHEFIE - ABEHFZEIC LD kT /D A= AL D N TR a Y VA B3 A F 5 2 HE
L7, Bz R R ERTE R L, IAT Loy RO BB IR P R B A 8k T T v Vv —
RIROMMEEBRAELT-ZAFE Tld, = P IRBBICEHND A TN T TR ORHENRI LN 2o T, T2, &
HNRIE =TV T LS TEFAE R — VRO E SEALIZREIL, MRa Y i v-FdERay VX
RN = DOZEACRHON 2Tz, ZOML, ZRIeHR CEER~TatEdE, RmikiE, 7797 BEE
BN FARIRE )R, —RTTHR (T Fa—T | FIUOAYRE)  BIRECHEMEIRLEDANATVIRZR, &5
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12, [BRE T OREBZ T AHE OO I NAMEEH T, T /AT REOA I > THE
TAHLEE N T NRaY B VORI A HEE LT~

(WFZRIER D: MROD—EFHEE)

[BREEM] MReY LV EFHEZZICRIAT I F v 7 UK 1D
AR E 2RI AAL . SHICFONBITHE- b A B 72 F
BREERZRIE T 5% BRICERELTZ(H ), FriZ, ANy
FIVFE . SEFRPEIC LS TIFB N NRe Y h VR B s, A T &
% SHITHLAEF ~D S IS E S A E T,

GERKR] MBI NR e OV FRICBIL Tt 3R OJEE, MRe
UINVE Yy MERFIR DR MR T B VEITER O~ =T UERL - D FRAT
ICRERERDHONT, fEdmRFRMEE 7 VIR LIEFlE LT e
T 52T, IR ZE R B A2 R O MR e U ViR R I A
o AHR D3 ES DA R I ERL TR BINAZLE T E L, 2O O Rma vV, T 4T
& BOBLEIZHEREILEL, A01 OEBRLEHET LTI NR e I VIBIRE L 725 [ REMEZ R L
7o WMEE BRI D BB 2 Lo THID TEA SN R EL T, HEF2ICB A MR e Vi ik
FOHGRER N DD, BHES BT ~DOW KN R OE LW DEL T, FEEM MR T 7 L8 O JE BRI 722 B Sk
TR ANTETRIETUA—7 ) ~OBEGGER L IENHD,

D01 DEART—Y

(2) AWFZEEBIC X VB NT-AE
MRIEB A: bROS—L58REE

SHERFE FEMFIEIILL T D 3 OB S e A D T,

[1. MREDH VB RER]

ORI FVUBIEEDNFK R AQLFH [, K%, &6, (=57 ,B01,D01,
INFEDO3ELL[FIAFZE MR AR IC N — L 7 L7=Cu,Bi,Ses
C AR B B R D HRIE 23 i O [RIER %R 2 B 8092 5 B
AR I R~ F v ZEARE | (7 X)) 2 A HE B T EEEEL 72 [Nature
Phys. 12, 852 (2016), Nature Phys. 13, 123 (2016)].

7 UFROATANAMEIEMDBIEEHE T AOLGHE:ATEF, K, BB HEBART RIFUIBRIEERKEE
DO1ED L RIMFSE AR s Vi b kR AR DA E D5 IR R R L
W CHRYOBIREZFE L, MRaY VB RENEA 4347 L7 [Nature Commun. 7, 13617 (2016)].

O T LBRIEMDIhAZIVEBREIREE AOLFHHE: AT, K5, BO1, DOLB X ONZL D EELFIMFE — il
M7 EINE [ 2 BE 8 L C 7 /L= A I O il 18 T SrRuO D AR AR B 1R FE O 3548 il 481 % 7] RE (2 L 7=[Science
355, 9398 (2017)], ZA AR EDONMRIEBR O HAMT AU A ML . Bri-72 98 BB A dE s 7=, ol T
R T, v A7) 7 OB FIREIN L2 BRER L R LT, ZHUTR 2 — A U AE AR DSV IR ]
PR PRI AR D 1A TNV BN SO HE G 3D, — 7 BB R Tl I - B 7 ) D [R) R SR B R ] B s
RIFREDRT TR BE DGO, FIREMEIRE DS C, REFHFICIED AL — HIEBRE DR AZ L
L7z[Nature Commun. 7, 13220 (2016)].

OSAMV/—FELDOMRODHILYETORGEFRRE AOLGHHE % f1.012B01,D01 D Ham 3L
(Nonsymmorphic) e BRI RS =)/ — R 242 J8 CaSbo B8R Tih D Z L4 % A L7 [Phys. Rev. Mater.
4, 041801(R) (2020)].

S TDMDMRODHILERE A0LGHE,BOLOILFINFIE T A/VEBIEE T ¢
TV RBAREIZRI L B TR ERR I ATV LD TBIRE A
IR N T | 2 BRER IO 2, AOLRHE AR AR it S R\ O R
TERLEZ I CERWE 7R A LEBE - ICEHoRaY bV & FH O 38 % R B
L. Naa— V)& ToOHa s s S M2 me T 2R B2 B L7
[Phys. Rev. Lett. 116, 206401 (2016)].

[2. MREY I LT MERGRIA - BEPEIR]

QX AITEFREVRHRARETIAZHEMTFOHER A0L FHE:FAH, LR, A%

D02 MRV HAREFRORAROS =7 /D OESThEvaT el y [ EEREFTTADRURO
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DEAZAIREILE 225 B B 178 — /L2 R OB I L7 (RTE X)), Zhud, =B 5k F% a-RuCls O
BRI A R CHIH L CIRIE COX X =7 B - AV Ul & FEBL L= 2 212 L A [Nature 559, 227 (2018)],
A01 FHEEAR E7o, AVDTLDNZ LIEF5R TRKFBEIAE HaLilr0e &5 & 7 B AL AR ARME D R
L ECIR7- 1152 &% 7 L= [Nature 554, 341 (2018)],

¢\ AOYOTEFRAEVMICEFIIXY FyUERF AL GHE:ARE,FEILER ~AaraT7 iRy
Yb,Ti207 X ProZr07 O & AL ARKIRRE T, BER T /R — L7 B AR il AP MR -2 B DM LT,

[3. MR h 4R 5]

QEITILE—F-NS)L=T2 A0l EAZE D03 VANVBIOT 47y 7648 E T, N AT eI EoLI—h
PEND | B FTREZR R 0B T RV RO BA TS LT,

O MROCHILEBERZA AL FHE A M AR MR u Y LU R A A E YDB 1, DR b & B ST
TED, BIFI D72 IAR 0 73R E) | 28U L 72[Nature Phys. 15, 954 (2019)],

DEHRE

OTAIVIFERBRICEITAEFHR—IVIKEBOE AL AFFTH 7177 ¥4 8 CdsAs, DEIRLIZ
RRIIL, E AR — /KRB A 9D CTEIAIL 72 [Nature Commun. 8, 2274 (2017)],

O A)O) LBIEYDERE - HEAGEBENRODHILIKE A0l AFUEE ARPES IZ8- T, &8 - Mk
R IZPE M E IR O 7 2 Ll a s De B LB IR, SOITKIR TEy MaZRIZE (LT
BT, VAN AR EEDE EN2 R A B 5202 L 7= [Phys. Rev. Lett. 117, 056403 (2016)].

BEIER B: MROV—EFME

SHEE

@ CoSi IZTHEFHFHLWVAAZIVERFOESE BOL FfH:
Vel FB G, D03 [LN(AZE) 1AZ Vs CoSi (23T,
BT — B A R OB LBR] - TR 1R - | BL Y
2 EUA VK| %Z% B L7z[Phys. Rev. Lett. 122, 076402
(2019)](£ 1), #/— R @in s Z<OFAF IR T
Va4 JE % SEREL 72 [npj Quantum Mater. 3, 1 (2018)ft].,

SrROCAHIBIEEDFHF LWNEREZZIRE BO1 5HHE:
Ve a1 FBFS, Z0E,D03 [LIN(AZE) MRa Y 1 VAR
FICVERLU 7= Ph 5 0> ARPES (2L, MRa Y L #2450
Bz O CTHERABARE R MR 0 )V B8R 228 A
THH LW T EE SR L 7= [Nature Commun. 94, 121108
(2020)].

SMROCHIVIERIEEIERF DR BOL 5tMi: &I, ek MBE 14125 T(Bi,Sh).Ses A /ERIL | K&E72
M CThH T2 7 = VIEN ORI LM TT RN — T 2 EBLL T (F), SHIZ, B EITH ORISR R ey
T VEERS 281 L 7= [Phys. Rev. Mater. 4, 044202 (2020)],

VA EEREERFORMAFE BOL FHHE:EREE VA L -4 O RTREMEDM R X 47 FesSn, O IR LA ST
AT, REREFER—/V o RABINL7-[Sci. Rep. 9, 3282

(2019)], B 7L U CEBEL2D /A AT L .

1kHz DL T OARE 5 E TR C& A A BN LT [Appl.

Phys. Express 12, 123001 (2019)].

@ CuBi;Ses THRIZEIREEIZHE 1T DR FRiED I % &8

BO1 Ffubi:yf) 1], 22k, A0L fiiEF, D02 K HH(AZE) CulBisSes (2

BV THESR O X FREZ D [ R~ T VB ARE | AR BLL TV

5 LABMIC LT [Nature Phys. 13, 123 (2016)],

O SrRUOLIZHITENAT) T1 LT ERBEF R LDtk

SR DER BOL FrE:Fa4, HAH,A0L 57, A% SrRuOs @ o e BB L x o
WL~ 728 YT A EL T > TESIREDRISE (oo R
REELTAE R, ATV p WRIFEEF G LR R 2157

[Phys. Rev. B 98, 100508 (2018)], Nb/Sr,RUO; DYt 7V L AEAIZ I TSR BEA S um DR A H 1%
BT HZEAHBNNILT [Phys. Rev. B 92, 100504R (2015)],

(a) CoSi ML RiETE. ARPES TIREL: b)REY 1 HF
L2 ETAIVHFD/INVERER
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O ERMU—/\—xtDEER BO1 FHE:H{f =y REEEL THHESND A AR —/ =%t & ST D7
— VBRI, ATV RSV Ty VRS EREX NS BRI D N> Z &% R LT [Phys. Rev. B, 99,
184512 (2019)].

OF—TLI=TAoVIHERICH T HBRIGEER/RZEHEE BOL 5HE:HMPDOL ik 717y /EFIFYIT
R =T L& DORBEBRR AL | RO B AAE I Lo TR B SN BN D L2 B
5722 L72[Phys. Rev. B 94, 014510 (2016)],

DEHRE

S ROCHIBBRADRAE-BREBICETHRr—) T AIZHR B0l AZLER W) ZE AR
YT ERWTIRE Y INAGZIRD AL BB B, FEEE S MRIRIZIB W TR T 228005,
A -BREBNRIN T 477 B IR T 52 4L L7-[Phys. Rev. B 94, 024404 (2016)],

O T1oVIEERICERALEBBEAROTIAMMNMIE (T 5K EME T BOL AR (U 7 AR~ 1
TAAANBAENZ BN T, BRI RIS DT 4Ty /BT OERICER LIz E BB E OB 72 AL
[Nature Commun. 10, 362 (2019)].

HRIEE C: MRAV—¢EF/HATIR

ESTER

ONATINITYDIIH TR RE VKRR & BT KR DB 9 A% 78

E CO1 Eh: e & AR GaAs RE FHh— /Loyl F vy /L%
HAWTEIATGNVEAK T T A4 T — IR B W T, A B —RLE

i — R AN LA 258 B TR STATAR 5 R BB A7 45 Bl A g ] 45 i

I (2 I RFEL 7= [Nature Phys. 13, 578 (2017)] (45 [X)), B R R L AAS LTS REEIZ S5

_ - o . S i i LLs S . FUERMEEORERF (BEIZAFFIT)
SHASIEKSYTAV S —RiRIcB T A EEHREREDER

C01 WHLRIBFIE AT IVEAKT YT 4 VX —iRIC BT A AL B B K LT, WIS R A DI
ETHE L TR R IENBNDZEERGELTZ, WA TV —IRITER DRI A LU T, FEFHEREN ESL EICHE £
LT BNy =R X — 3 REICZVA LI LEL D

T 5[Phys. Rev. Lett. 120, 197701 (2018)],

QEHNIIRIVS =TT LB EFAEUR—ILEDM

£ COo1l FHERAAR FKEE AL InAs/InGaSh ~T A 1C LA &

FARE R VI RICBNT, EAN R =TV VTR

Y B NAHOFIEL T, GERD InAs/GaSh &2~ T3 L

JHafatED 2 Hrim B2 L 7=[Appl. Phys. Lett. 109, 192105

(2016)] (FB0).

S ETFREUR—ILRDOMRODAHIL-FEMRODHILER CO1

SHHEEATA B, AL InAs/GaSh D&+ AL iR — /LR R

BOT, BE BRI TR L -JER e O R e BFRAED AL ROZHBISLY/LIOR
STz, Gash JEDRING| - ERIC LA e gy EMEERS

Bo, NURE Yy T OB B IRIE DN S\ ST A— 2 fHI CH D Z L& A H L7-[Phys. Rev. B 101,
075433 (2020)].

S REVEHBEOYFX T ERWNHT-HRE U HEEDSESE CO1 FHHE:4FH 2 &It Rashba RChRrY 1L
MR ARICIFAET DAY VHLE Ry 7 % T2, Biiz/e A il 5

EAEFBLLT-, InGaAs/InAlAs & - H P EEICB T AR 7 +— v

TN EOAE il A S B 72 (41X]) [Sci. Rep. 9, 1909 (2019)].
QHWHETAIINELBOHMKESE - REVFAFIHRX COL FHHE: B

WMED AN BRI BT DEMMS ALl T oA 2 Bam A Sl |

{BFAFI0 A BT IR E OB R IR 21T~ 70, BT AL a4

JROMRE Y — TS LB OB BEHR L 72 REL, ~Y AEVBERYFLTISESAE .
ST AR B BRI A BB [Phys. Rev. Appl. 6, BE2T 8w 7ISsIAE R Hl
044013 (2016)],

ONTH - NAAVOTRFIZBITEIERMRODHILIERADFE COL FHE:LIE Breathing 7T 1-&
Breathing /XA 2707 # 1- 128\ C SHH A 23R U 7= @ik bR e Uiz iR O 5281 % T 5 L7z [Phys. Rev.
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Lett. 120, 026801 (2018)].
DNEHE
QEEWN 1 RTEFRADI—/IN\—XInBEIRZDOER COo1 /A% AR 15772 InAs T R A AR ~7-

RIZBWT, BIREEROWEICLY~3 T T HER O FBU LB & B R O HIE 727 — /=5 5 BEO B
HNZ)D TR L= [Science Adv. 5, eaaw2194 (2019)].

OWS, T /Fa1—TIZETHAERALERDEDEA COLAZE HFE FEERWS, T /Fa—TITBW T, =
R CERRNERNRERE LT, 2 ROTWE % T S E O xERREOHIEEN A, s #sh R om ki
AR THLHZ % BT LRI BUAISIVIZEIRN R N ROMRa Y — 0% Il R L& )%
HIHAE CRL CE A RIREME N A Z LA B 57T L7 [Nature 570, 349 (2019)].,

O HIPE B (n FoAs hICHESNERE S BEAENEBES COL AK: HH ALk
(In,Fe)As |ZIERIHEREIR Nb 2824 LTo B mE R T2 ER L, M-V RO A M -8R LTI R <)
D THRET# N R I DRI OBSEERAZBIIL , XAy ZHIEBREIZLDLDO THHI LA
L7z[Phys. Rev. Lett. 122, 107001 (2019)].

MIZEIEE D: MROD—¢ElS
ETEIf TR

0|~-|-\|:| DHILSFEED)FZ a0 DEERIRE D01 I E-/AZE D02 HIHE A0L O HBIMERNZRI L7 E
TE RS 7 5% CeColns/YbColns 23 58EFABA MR 1 B VB E D H 72720 T ADGERME ThHZ a2 WD THRE
L7-[Phys. Rev. Lett. 118, 147001 (2017)],

SHMEFEICBITAMROCHILBREEREIEE: ENFHEE - BEN~DOER D01 3t 3l KE &
TiE) *He LT IR —EIE AT LI THYE T RN O T T MR R /ﬁ/vﬁ{ﬁ@Wi'ﬁE@ MEEZABNZT S
ZENTE, AP EIR RS TIXOFER T G ) Lk Ok ) 12

Ly BRELEERF 22 D R Bh 51 TS [Phys. Rev. B 95, 140503 (2017)],

OT7UFROATRAAMMIBETOMROCH)LIBIZEIRG D01 3HE : £RE,
AOL RS T 4T/ &BONRaY /B EHEZBRHL . Z1vd A0L D
ATEF 7L — 7 )33 U7 B LW AR E K Srs,SnO 12t A L 7= [Nature
Commun. 7, 13617 (2016)] (£1X),

SR AMEEFOMROCHILYMEDFE D01 FHE:{ErE HFEL

DOILFEBITE Fo LR CTHE S R RO MR e VB IZ AT T A
ROxx) F o s REEFIRENBNLZLETEZ L7 [Phys. Rev. B 93,  SrsxSnO OR7 YL T H R
195413 (2016)],

OEITILI—MFEOMROCHILHEOERNTE: FFER~NDOHT-LERN DOLFtE: LB FEFEHERECR
AR T DI A I—FEFRITFFA DM UM O FE%Z T 5 L7z[Nature Commun. 10, 297
(2019)].
ORI FVIBIEEICEITAEMICEDER: EFEBIENIC
L5 HETCHIBLI-ER£FEME D01 FHE:KE R~Fv I
BETHATNABIBERSEZAZE, ZHUTES A ZL Higgs RV
VIR DY T MEDS IR AR ML TR T D R R L
[Phys. Rev. Lett. 123, 237001 (2019)] (451)),
SRV - TTLSAUEDOWAEICET B MRODHILEIEE S sERRELERTF VY- N5 ILIEER
BOZFHFHH~DOER D01 FHE:EH F1T7vr 734

LEZEH O = g DAHTFT—QED BRI THHZE, 7 A3IF L DNREY B AFRES D ey 7 A FAUIA D SR
IR/ LTVVB T L4 = Li=[Phys. Rev. D 99, 101701(R) (2019)].
NERE
SMROCHIBEENDYIAS T L EMLEER D03 AL, BO1 H{h, D01 £ EE ~a5 )tk 1
DRERIEE LR E R O BSR4 B 572 7= [Phys. Rev. Lett. 123, 097002 (2019)].

CHTFDREAZECEFI+—IDMRODHILIRE D04 A% :/Mili,D01 )1k, EESESE Botsr &
FR=V T RO ETT A —7 DR IV E O PR 2R EE L 7-[Nature Phys. 13, 1117 (2017)].

_15_



7 WHIREROKR

WFIEIEE 2 L ICFEMIZE « AFFTEONAT, ARBFEEIC X 015G A7 FERCR OF R DR (F e HESERR 3.
SPONGES EEE PEEMPENE, R—b—T FEL VRV T A, —RIATT 7 b —FIFEEE RN, S 24E
6 HRE TICHBHENHEE L TWDHDIZRD,) 1220 T, BRI SR HEUNTRIRT 52 &, 22,
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PR IERT), T J. G. Bednorz, BiEf« ki, xF5 Emd, FIMEEE, B8, K94, 76 N, R/ HHE
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14 [7]) Z B L B ER IO LSS DTE ATk DT RS 2 %A T o T2,

(2) MREC—EEMERZF AL EEDORE:

ZAVTEHEF IR O | A ST

W

JeLOME T Bl e [ T ERR R RH A
U= ARl B 07 525 A5G 1-4 |5 BHEHF TR DM TR G 2015.8-9 ({4 DOKF it 44
5. Q0 12 PlOMEHIELEN [ |TOCtR 20151 RIS 2
LT (i) o iilfsif e copf | & ALRTRISHDIRET — 20162 JURRS 2
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(5) EER YT —o“Topo-Q"ERALVI&EHE: EFISE R ILEL TTopo-Q" kv kT — 27 %8 AL KED
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24 1432 ii) L# OFE TR > JREP (Junior REP, 38 £:325i) |2 KW fEIR D [E L T OB AT 72,
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(1) AOL EHEIRRAZE : H27 FEEICERAFVE — LM I Y AT LZATE (f$3R) Shal (4548) 232 [ g AL,
B BE S~ A 7)o 7 COR IR R B A AT VABAREN I DD DHBARE R A1 LA 3 OB
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(2) BO1 FHEIBIZE: H27 FEICMRAD AL ERINEIRERAKA D v/ 7y MBE EEAH (5) A%
AUTe, ERE(RRE) 7 N — T2 BIT DA 53 ARPES JEE I THGE T D i 248 — B ilE S AT LS g4
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(1) EEREEDOREME: RSB~ OREICEL T, SR ES - HEITE HFORWIE TR HHZIE
D5 . HHE - 1 IFIEE DFRE TR HENS L H LT, 2SI THEHERTIEE DR R 2 23 0NE
MALLT2Z 81T BAATHDHN, FFID B DM 5EE N2 052 R H UERAIIC i T 52 & Tl 220
TEMEALIZ D72 D3 T,

(2) BEFRAEEBADYR—b BT A(HN 24 1F) Itz R —NL, SRR ETEE L T52
ETH FAEHE OB RICES DTz, Bl FAFSEE O EZ B L CHFEE R O LR RO R/ 570 8
DT T T Ll U CEEEM e R LT,

(3) BEMED&IL: /IO oY —E# MRS (BN) %2 12 BIBEL, N EE ORI a7, &
8 | RS Ot | HEE - W I E ORI T REA AL,

3. YOO EffEE IR ODES)

MRe Y I E R O MR R 7e e R BRI 3
W BB E O L — 7 DAELE « 1E B A3 B
A IR FRFR SN DT 7| E B IR R 22 B B
DOH LIS THESTHEFZHZHLD, EEE
BRI D T H AN BB O RIE A LT,
BARMZIE, IR R FE R DA EH O EE 2 MR e
CANERFRRGE T 0 = 7 MO SE R B [
By b — 27 [Topo-Q | ~DIEFE Z AZREU)F
Too TORER ~v I AT T 7022 FT MPIL(RA
V) LA—T MO EPIQS CKI[H) . CIFAR (%7
%), CNR-SPIN (A #V7) | LI KT ICQM %5 L ¢

W ZHRUVEHE BILR TLL T O Lo B B e S 8 A FMROSHILE TS Topo-Q EERYNT—45&
e TSAT RT3y THRESRR

(1) P2ATVRT—92av7ORE: LOHRAMKBSIOREORIRT IO, TIAT VA FLEHE
BIROU— 2 ay 7 &g/ 7 [\, ENT 4 BIOGF 11 [FIBE Lz, ZAUDITIE < OFHE - AZEAL /I —73
ZINL, B 2 HEET 20010, FUIRNEHEDIR(E LT, B AR TR B2 3R 35281280, [HEE
D COREBREIOTIENTET,

(2) EEERSEORE: L0777 AT — s ay 7 LR L O EEE R E#E TH 5, 5IRIOAER
T e 09D 2 BT sEE BRiRE U CRBAfE L 72, 55 1 [2] (TopoMat2017) | HUL T3 K5 C 2017 4 5
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WL, 20 ) S5EEICSMN
BTSN, B L BlOET
—=, MRaY A Bl
ARay I VBIREIZE 50
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MLU7=NE L2 oT,

55 2 [nl[E BE 2 5% (TopoMat
2019)/% 2019 4= 12 A 3 H~7
HIZ AR CRIfE L 7=, AH
R DOEBRES#HE T, 179 4
(EW 159, {4t 20002k
T, 32 o AR, 116 1D

- . _ N
TIAT AT =T ay T (S e
74 I ay TR FEH St FHF (EW)
1 | The First TMS-MPI Alliance Workshop 2015.9 |Stuttgart, K-> | MPI 88(20)
2 | EPiQS-TMS Trans-Pacific Conference 2016.12 | Moorea, K [E EPIQS 38(17)
3 | YITP-PKU-TMS International School and WS | 2017.2 | 5B K LR RS | 101(49)
4 | TOP-SPIN and TMS International Workshop | 2017.4 | Dresden, K-> [ SPIN 50(9)
5 | Tokyo-Beijing Workshop on Ultracold Atoms | 2017.10 | BT k% AL nGE A | 45(32)
TMS-EPIQS 2nd Alliance WS: Topological = . .
6 Q : PologIcat) oo18.1 | sk EPIQS  |65(47)
magnets and topological superconductors
Majorana Fermions and Topo. Materials .
7 . 2018.7 | Erice, Italy SPIN 44(17)
Science
8 | Topological Materials and Quantum Materials | 2018.9 | dbstk=, FE | ILH KT | 70(30)
MPI-Peking-TMS Alliance WS on Frontiers of o
9 . 2019.7 |Stuttgart, K-> | MPI 120(3)
Quantum Materials
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Phenomena in Quantum Materials KIE
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.
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K EEZ B L7 Ty 7+ — 25 RAME U2, ZOEBERTEEN IR FE IR 208 & O aHli A 32 1 7,
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DOIRa Y ANV IRWEE BN LT, ZORREIL, FBh -2 OE I > TEABENZLOTHY,
FLO PR G 2 R<HERE T DL O THSH (D01 OFTH (FFhi 1) EAKE () OILFRIFFZE) , 512, HFEEH LD
HEBFIEICED BRI E > TFONTZ MR Y Ui iR AR ER O P G & S R S E (D01 1ek) |
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BT HZETINE R, B UA— 23 I R CTRIBLTEELOTHS, FIHFEHO=
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I EOFRIRICER ST B HY IR 272 o7,
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L. Molenkamp (R Wiirzburg University - 4%, 2007 4F-~R ey ViR % 9] C L)
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®A.J. Leggett: It is clear that the quantity of research which has been partially or wholly supported by
the "kakenhi" is impressive, with numerous publications in high-quality journals such as Nature journals and
Physical Review Letters. From what | can judge the research output seems entirely commensurate with what one
can expect from an operation of this size. As far as | can judge the TMS program seems to have done
an outstanding job here, particularly in encouraging the collaboration of younger researchers with other groups
within Japan. | have the impression that in this way a "common culture” is being formed in the topological-materials
area between researchers with different backgrounds, and this should certainly be encouraged.

€Q. K. Xue: The overall organization and operation of the project are excellent. The project has been
very active in cutting-edge research. It has become a world well-recognized center in topological materials and
physics. | am particularly impressed by the achievements in topological superconductivity such as Cu-doped Bi,Ses,
which represents one of the most important progresses in topological superconductivity. The public lectures such as
the one by Dr. Bednorz would greatly promote the publicity of this emergent field. The series
activities such as alliance workshops and young research exchange etc., and organizing and participating in
international workshops/conferences have been well designed and organized, which showcases the effective
operation of the project.

#L. Molenkamp: | am very impressed by the reach of the project. Topology is a new and all-pervasive
topic in condensed matter physics, and one which brings the different specializations together once again. The
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research output from the consortium confirms the viability of this approach: some very important papers result from
collaborations between groups with a rather different research background. | am impressed by both
the quality and the quantity of the organizational activities. One thing | could suggest, just from my own experience,
is that it may be an idea to give junior collaborators (PhD students, perhaps also beginning postdocs), the opportunity
to organize their own workshops.

€S. C. Zhang: | have participated in a few international meetings organized or co-organized by this
project, and had the opportunity to learn from the research work through both oral and poster presentations.
Generally, | find the research work of high quality and up to international standards. | am also impressed by the
contributions of the younger researchers in the field. The meetings are very well organized, and the
programs carefully planned. International leaders have been invited to give presentations about their latest
breakthroughs, and the presentations by the project members are of high quality as well. | wish for the continuation
of the project.
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@ F. Pierre (CNRS, Paris-Saclay X, 7 /3 E&) Wonderful time-resolved demonstration of spin-charge
separation by Fujisawa, beautiful demonstration of an exotic effect (CO1D % ).

& X. Dai(FERB K, EiH) Matsuda-san’s achievement (A01D % 3) is good, thinking about the future.

@E. Kim (CornellZX, ¥:f) | believe over the last 5 years there have been a lot of improvements in collaboration.
Matsuda’s group (A01® % 4%): Major accomplishment changes the whole field.
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