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BLERAHVETAHCEEZRBELE LEV](H2,
N ES &EDHREZE) .

2TV — MAEBREORVIAHBE T O— & 2)VL—
F—HA—THELEHD, & (Of) OmIGIXIE) AHBEEHTE
NORBITERE (N—T{RERER) HOR/ONTERFAME. Xk [7]
D1 KV Erdf,
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[ ROVAHIVBEEDHIR] (EE)
FROVAIVNED L S5V ALE VEEEE
EAZ L DR TIE. BEFOHEAEHES ALY
DEMHDEL. ZDHIEEDAL Y 1/2 EF
T, REV3RDESBBRALE Y ZRFDE
FHEELEY, EESIE. bROYAHIVEER
RIZHLVMERE LT BRAEYEE DR
HEZ. ZTOMROIVAHIVEBRES KO MROY
HIVBEEFROERmEBELE L (K3) (89
KRl AOT DRIFSICE 7 FAROTAAA
PEERE S DBILYEBEENR Sr,,5n0 OHEER (I
FAB T, AEY32EFO MROY AUk
- bROVAIVBLEEROERZEEL. N
SDRTIEBRAEVICHRT 25XD MRAOY
AV E DBEEFRNEREINSILEZREL
F Lo T5BITSr,Sn0 A MROY A)LEFIEE
BREICHY, ZTOHRELT/ — FEEEED
TEEBESMTLE LT, Flee Ta o v I He
BD ROYAIVBLRERDERZ Sk RBEER
FeSe [CIGA L. FeSe MEF D RO Y A IV
BEAEEICEE2HTEARELE L0,
£z, D02 OWIEE DHERBIT. FFEHAEIER T
MICE > TFoNCBEER ./ — FHEED F RO
IAHIIEHEEEETLE LIz [11],

(VAIVBEEICEIT2EBTHEERER] (KB)
KEBIE. TAIVBEERKICEITS h>RIVIR
RPBEXIRRICOVTCOMRZTVE LT, &
WEFHR U, ThBe; DIFI =2 —BEEIRE
ICBWTC. TOIFERLETFT v —VHPEEDOEH
EXREV7 IV TV OBKRMEEZERL. NS
DD b > RIVEEBEDOREZE L CERAIPIEE
ThHBHTEZRLELI(DO1 #HEDHERMZR)
[12], &Tco AT DERS EHRTT A IVEBIEE
EICHBT 2D 1 ZIVEHIZICE PREIXIRRICD
WCOMEZEITWVE LI [13,14], KIS, RERD
BLEDHZERERMAETICSWVWTHWNS NS AR
Keldysh &\ torsion B35 © Berry BRE DR R
ZHY) ANE LTc, COHBRENERmE BT,
T A IVBEEERICEWVT—RICEDRBTIRNRD
FRIAHEZHONMTLE LT,

(B8R EERNFEAICHITSE Yy AE—R)
(37H)

BICEEICHITBE Y T RE— RHAIENS LM
EREOERDSBES M LE L [15], FRhL
FTOREREWZ 2BEO—DD 28y T AL
Ly MERICBEWT. FROYVAIVICRERIE
T=NYT7VBHMFEL. FAASVECEELT
WaZ R LESHNGIREZZHLELL (K
4) [16], Tl TDRDOEEZFL <L

FLi[17]e

[0,-4,0,0,0] [0,4,4,0,0] [0,4,-4,0,0] [0,-4,0,0,0]
0 A . , > ! :
30 7 3 Va1
Octahedral Dirac Cubic Dirac Octahedral Dirac

31 F=T7LRAEY 32 bRAVHIVERAED S ROD A VBIEEE, XA [8] & V.
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B 2EBAEEITVE Lz, BT, 341 XTic
BWTC. BRETA VI TV A EEZE
O=nZHEIAAT— QDLW TH A &
o)V A UAINCHBIT B M ROY AIVIEEBE AR
VIRITHBITBE Y TR - B CADHEER IS
LTWBZE BIBICBTDTAov o7V
FUNEBEICBITBDANT—RY VEZAF Xt
DEENTELTRBEINTWVWAE I & BEEH
felCiRELE Lz 18], . BELRNREZHE
NICEIL T 2HEORENFICEET HEHMAED
TOWE L, TORR. MELROEHDREDE
RINKE &N T B K D ICHEEMMEE > TS T
VVIVITENS L ZRE LE L2 191, R
TDEHWABICE DV THRERERERET 572
HDEBRNETHR T,
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A% 30 FERFR M DT DX ERFARREEFRFER

SI12 8

Zt/%LmHW%E%MTthiﬂtZtJm

UFH B / SRALKSE RFEBR TSR AU (5HEMZE CO1)

CORU. AEVHERBERZRVESN
AEVEREEB#AL VEXIC LT, XERR
%kﬁ%  EFHFEELZTELE L, KB

&, BBEFMELE - JRAIIERITII o TE 3R S5
BEGHARRENZ R T BELGHRERZHIS
FFAOmMRBOEFHREEEZ[RET HED T,
2018 F 4 A 17 HICXERF R ICTREAL FME
ThE Ll

SEWNREEDIEHEICDOVT, BEICTREN
THTCWEETEX T, ACVHEHREEREIFEF
AT LBWNICHSEE S5 X 5HEE/ERT.
NERHLIZ ORI R Z BT lc. AEVIEEEZ 3
ETCEAMREB LETT, FICHEEEATOHEE
Tl TOBMHBEE S — FEERBTCES
B, ACVREEHOBINFEARITEINTE
F Lz, fE. BYIHRSEZOEDOEHBTAHDT
17 <. BWESZO ZZRZH] 0>z E
BI5CETHENAFIFTAEVYEICEKZRF >
TINETHEZEDCEL LTz, BIHBDEEE
FAEFMABLEAEEZIE. 1922 FIcaT7IbY
ETIWTYN\DMTOBEFORAE Y DEED B
T.AEVABEHEZ R LIEEGERCTLI
I A — PIVREORBREBEZLELE LTV
Fllco —FREVHMERBEERONEHETERN
BZE. BRTBIIC 10T U EDBWESBE EHHT
TEDNTEDS. ACVIRE RS/ #BiEHIC
EVAGCEDNTEERT, COMREZEDLL. E
FRA> b2~ (QPC) EMEEND S/ BH%E
BEOHRICEWHIZDEBABEEHH L. RE
VERBLUIEBRZERCEAHIEZHESMICLE
L7z (1) [, QPC E RN S EBERDICEEDH
AV REBERT 0.5Q2e7/h) ITEFILENZ T &
HHRER T B &l IMHAN Se4E (KBRK) &4
IC¥ a3y MESRAIED S X EVRIERDTE 5T
ETWE LTz, BonNc AV EHmEIL Fe ® Co
FEBBMESBDAL VREE (40 - 60% ) KW
HEEWMBEEZRL (70% ). FEHEDOHERBWNER
ENAEVEMDAIETHAT EZBASHICLT
TE L, REE. TOQPCHEEEH LICLT.
AEVEEAQY F 7AW AE VHIENAICE
EUEATONET (2, QPCERBW AV ER
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&, RZEB CHEMUIGZICEREREEHFETED
TLRH. EFHETBICEMRIZ DB EA A E
B 3EREVEMEMNEIT 5T EDEIREICEY
£9, BREEVHIZOEEIE. EFDESHFMEIC
ETHH. AEVENEEHFETRRE G
£9, LHL. ¥ EREFEEICHEET S 2 &EE
DENWES (7Y 1NNBROC LYy ILINT AR
EVEHEEEER)ZELLTEE. BB
EHHBEICKEL T SUQ) JIIMMEAB LE T, 7
DIER. 7V A LBEANEE TH AL MAEN
RIFEIND [KAREVIRENIARE] ZRIBT 5T
EDNTEEXT (M 1) Z¥a2/NREVHEM
BEBZS — MBI U*%ﬂ@?éz&?
KARAE VEERENAREZRIFL [3]. 100um L E$
DOEBBIALC HXEHNTE ’Ca’f)%g&% NTT 47
MR E HITR L. KAAE VIRENREENO YR (T
ETNARASBELTHEETHS T EEBESH
CLTEELIEM, TOESIC, BRHBICZE
BEAZEAT ST & THERICBITBHHFALE
UYMEEHFHET EDNTEXT, SEITFERK
LIADMEICHITZAE VHERBEERICEER
L. Bt REPEFHEROERYELERL TV
ETEOWERWVWET,

W EDHREIE. RIEKRFRFZRTFHER O
HEEZBmOETHEEEEBMREDHLED
HEMARICEDEDTY, CDHFEMEY TRHH
LEFZEHIT TMSTEEITCORGEZ/NNY I T
SOV REFOHREREDH EDZEBPRAETY
R— ML LEITET,

[1] M. Kohda et al., Nat. Cmmun. 3, 1082 (2012).

[2] M. Kohda et al., Sci. Rep. accepted (2019).

[3] M. Kohda et al., Phy. Rev. B 86, 081306(R) (2012).
[4]Y. Kunihashi et al., Nat. Commun. 7, 10722 (2016).
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O EIEH

EFR—ILRICRITDIEFIT A FTIDADRERHAR

&R B / NTT ¥IERI 2 EEEATPT TEMRE (GTEbAsE CO1)

DU, TBFR—ILRICBITZEFZAT
SV ADREEMZF] T T30 FE BEE
NHEONFMNFREERE EFNFEEZREV
fcL&E Lfco REIE [BEGMERAEENZRT
BREGMRFEZ DT LEFHRRE] ICHLTE
A5NZHDTY., HFENIF2018F 48178
ICXEBRZEICTITONE L,

RENREG AR DEETFR—)L (QH)
RICBITFBENTF b RIVIREOEREE [1]
BLUBHQOH T v VREICE T2 AEVERD
BERROBARER (2] TYo

D QH RIFBFZURTHY . TITOEM
B (ERF) BofEEFzR>IL/MoNTY
£9, DHEBEERFIF 1997 FIT Y RIVER
D5 ERAERRTHELDON. TOERBRNDE
QHIIRD ./ —NIVERBEDRE LT Y K LT
CDEBRIMTONTHSBIC 20 FNMRBLEL
fehh. REICH > TOMBHENFEZRBLC AR
OYVAILBFEMERENSGZ L. bt
PEFOEEZ FEY 7 & LTRAITHEDLTH
NCVET, HADRERTIE, B QHRPICH
FREVICTERL S NTc 8 QH RICH 1T B ERF AR
ZHALE Lc. BFAD#EQH RO EH QH 2%
MNABRICHT S b RIVEEE LTHS &
T M YRIVBRICEWTHBEREN FHEMN
TN BREESCEZRSHICLE L, <D
RROEREE LT £5% QH REMEHEDES
HLWENTFRAF 27 AR - ST /N1 XD
EZA5NET,

e QHROEREICELCD A TIVT YD
REEIE. BERG 1 RoBEFRELTHSNTY

\

9., TVIREBLEOBFAAFTIVRIE 1R
TTRAZRT K- TV T 1 I v —RIERIC
MWNET, INETlc, V=X FLAVBEPD
BEICHT BTy VREAD bR VERODEN
ROZBODERAEN, RBEREFK-Zv T+
VI —REREDOR D ERINTEL LT
RalF K VEENICT Y IREDSHKXK-F v T «
VIR ERESR T AL EBEEL. DB
MERHMT HAACVERDHIEREBENICE R
TBHTEEFEIE LT, AEYBHEZIFDEL
QHRIvIRKEZZERL. @RIL Y +OZY
REAWT., BERBREE A pRAREEE &
EHICHBEL TWKHRFEERAT ST EICMITL
F Lo TOMROMEIF. QH T v I KEDHH
K-TvTarIv—REEERRE LI LITs
EESY. thOMBEEDH—RD 1 ITEFR
ICHEWNT. D TRAE BT BEABBRRICERI L
fcbW2TETT, TOMRIE. 1 ATEFRE
MBLEER - AEVESLEDHIEICDEL S
EDEEZTVET,

AARDHRIF. FADORRIERZICHEE L
TEBLTCVRIC/EONLDEDTY, CEEL
FERRWBEENEHE Z L CH. HERREDE
RIS, TDBEHEY LCRHABLLEITET,

[1] M. Hashisaka et al., Phys. Rev. Lett. 114,

056802 (2015).
[2] M. Hashisaka et al., Nat. Phys. 13, 559 (2017).
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Y% 30 FERFRMDEONERFARREEFNZES

=R
EFACLVRADRNMEE CHWSRSY
A Bt / MR A A TS AR [ 2

TDRU. EFALYREOBRHME LAY
A F IV RICET HERBMR T, FAL 30 FEFR
FRMAPBFBONHERFZREBREICSITH2EFHTF
EEERE LT L, BERIF2018F 4817
BICXEBFE IEBEZICTITONE L, 9F
EOZREERLI9ATIN. TOHT. AFHF
MEFELNSIEZTHTIBHNTELF LT

ZEXNREGOEHEIE. BEREARET RS
TEHREFAEVRICETS2EDTY, EFDOHFD
BEREHOBHENRE LIEZORIE. BEFD
BETORDOALVEBHEDEFMR LN M
BEEMTAHOORLERNGESDUEDE
BTOTCVWET, FIT. BFITRELLEFALY
DHFIBRICK > TIRN AT, HEEBIR
REBRT H L THENFZATEREDREERN

—AT. EFRSEEHELINHTHED
THh 5 EBE CHAHFZ RS &ITNIE.
ZTNUFEFZHEMRICK > TIHENTZH LUVIKET
HBEEZSBNET, P.W. Anderson [T&k > TR
BEINCCORBRIEFAEYRELMFEN, %
OMBEEREMIT. Bk - BRILEWTZTD
@ﬁ%%ﬁ%%éﬂ?%ibtoiﬁﬁﬁtiﬁ
LEDASZDOMBHREBZRSHNICT SH
& BRBEICEITS2HNFN - BINMBEDOER
SAEHARETIH. EFACVREZEEIRREIC
BOLHBFINZ/ N1 CN)IERE S DER
BRI TZENERITT HDIFIFEBICHREET LT,

BT OTEMETIE. ThEHTRT S
&, EERENEFACVIBRIETH D EHBEIC
DHE2TWVWAFRITIEUEFENSETF ALY
BRHASHELE L, TOREARE #ER
BYER DR\ H 5 EOMGHME R DS IRREZ 52
R BRI EENMEREIN THRENMRBLTULEL
feh. FhfeBDEIICF 2 T 7R DOBREE D
BICRYUEATWASERAR T IL—THWNEH D
CDIEFAKEFET LI, FfcBIEHEFRICE
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FRE #hE) / RECRE BEER BUR GHERZR A0T)

RBBARFZAFREFZHIERNEST - FHEYPESF
BHWOMBAHBEHERN 2018 EA ) > —F V%
A B (2018 Heike Kamerlingh Onnes Prize) = %
BEin&E L, BEEREOEREDARZTEL
feZ DEIF. BEEOYERERAZEICET 55FIC
BELGERICHLTCEASNE T, AEIE 3 FIC
—E. BEEEESE (MS-HTSO) TREIN.
2018 FILR CRMEEI NS 12 BIREEICT. MH
S & F1+ ZD Prof. Louis Taillefer (Université
de Sherbrooke and CIFAR) M 2 £ DZFE R H 1T
ONnE L, TH. 51E 2015 FOREEIE.
+ 1) X @ Prof. Gilbert Lonzarich (University of
Cambridge) T. COEIFBEICHAANTIE.
AZESAE (Max Planck and BERASE) &V\]EE
— A (BRRAFHEHE) N 2006 FICRE
NTVWEY,

oF o ot

MHEHBEIERFEDORE LT ot CRAIF. THS
BWXBE &N A7 ORICK B IFREREBIRER
D ERRIRERFTZS | (For pioneering magneto-
transport and microwave experiments on exotic
superconductors) (LB T H5EDTT, XA~V A
HEBWEHE TIEEAR A REEBEEIRICH
115237V Yy s TSARHRIEORIENELT
¥, INick Y BIRBEEEKICHSITHHIBEFRTD
VAt TV UVEBEAEDBEZEEBEAETCESLDIC

B BRKREBOBBLAAELEHT LI, £
feo EVWEFRILEY. BHEBEEE. #HE1H
BRBEER. HREERBEERG EDRIEEE

FYRIAE

D 7 Bk 8 R ER 7T 3%

EEARTIE. MRBIBEIERL & OIEEREIEE
ICKVBFHERIELI B EEZSNETTH. A
HfEld. FEQA—AE (RRRAFHEE) 5 &
EBIT BMRE &L LERE R4 GRS A B CRIE L.
EHNTORY T —ROBEMKGEHEEANS
LlT&Y. TOXDEIFEREBCEFRDBIRE
Frv TBEERET B LVAEZRELFL
fco TOREMICH ZH(RK)SLEEDBIT, #&
RBLEARTIE. BERARAEICES2F vy T
BEPBLE N—LPDEFERRLADEE. B
MUVUEICKDETFRIT 1 v VDR, T L
TR TIEBIREARTHIH TD BCS-BEC 7 O R
F—N—DERE, TS5ICHBEYSEBEEERD
BE vy THETOREGHIMEDENOERE, K&
ZglCOleAMEEEINTEVET,
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KR BA/RRAF XKERTFRMEM #2u% (FHEHZE BO1)

LI FMESHOEEMTRE ChHAKREAHE
DER3OFFEDERBEREATEINET LI, ¥
BRI TRERMOTFICHITHREE - BED.
FMRORAR—Y « EMULDBFICH T BN
(EEFEITIA (NER ) IC5EA5N28BE L
TNTHEYET, kREEIE. UHEER. FICE
FREIOBNMEBEERICE > TH IS ETN5H581ERF
MR, BLONY —[I1875 EDFEFEIMD RS
ICEERTT 2 M ROTAIVEDOHEEHB IS
L. 2O RE) — NI 2EMATEBLE
o &L, BRNTIEENEZREIZRLT
PONFET, XELEDHERER IS BBMLE.
FEER—IVHR. AEVR—IVHR. BRKAFIL
SAVEZIRICEVET, EUDbF. VR
AV EEEBTEADOHEY. AEVHREED
BoRA DTN NRAYAIL - ALY FDFERE
EMEMEBEZOHFLODBFEYYEINE LT,
INHSDOERIF. EFE. MEFZELOMHRRZFED
DECHRNTETEZED. EERGHAELED S
NTVWB ERAOVAHIVERBENEREBLEL
feo TOMBRDF TR, EL 77 VF <
TTRFHEEDFHEIIPERNTEY ., SEBDE
FARBHTRINET, . EROMEBELIE
EEHMBEZIGCALXAEREIL Y bOZ I X
EENDHF I GRANBARFEINET,
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COFEZBIF T &E. BRI TRBICEER
ICEBEAF TITON T ERRRAEEDHREICS
ITHAEFOERETERLCE Lic, £le. kEIRED
B - BERDA LB LWVFZ CERIF DTS
Nt kxREEOBARPZDEDEBNE
T KREEDSHDETEITDTEREEMIL
THVET,

(X8 Aax KR - TEH#E)

M 'l-h.lljj

28



FHTITEFAEVRIKICRITD

N3IDT DDAV EIRTMI A Y

FRE $AE) / RECASE REFIRFHRA #3% (H58518 A1)
SR A— / REARF KEREFAER EHIR (EHEE A0T)

FRIT - ACVIEIK

PROYV—-EWVWSHEAMEBFORELEEETER
WEERESGCEFR—I/IVHRIE. BiERYES
LB A2RLBEINGRED—DTH 5B, FICHH
ETFR—IVHRRETIE. PEEFOR T ODE
METOIZA VG EDKRABTIFYVF v IRRIRE
EHNFHIRRICEAEINDS, T TR, ~EVY D
AELTHFRIT - AEVIEEKE KIEN B 584K
AEVRZERY EIFfeV0, HARRREFZIT -
AEVBREDBGIMET. BR—ILIRHEFR
DEFR—IVHIRTHRATNLEDEDDEICE
FIAENBDZEEZERBRTTRI CENTE R, TD
CEERIATS - TV F U EFERB IS
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"I wondered about the precise definition of the
Leggett's Tree; whether it refers to Fig. 2 (B) only,
or to the concept expressed by Fig. 2(A) AND (B).
In the latter case, it may be called the "Leggett's
Trees". | made this point vague since in Japanese
theword ' L 77 v ~ @ f& | may mean either
singular or plural.”
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"Yes, the question of "tree" versus "trees" has |
think not been resolved in 50m years, so you

were wise to finesse it! Very best wishes, Tony”
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My visit of the Topological Material Science (TMS)
Program started on October 15, 2018 by meeting
Prof. Masafumi Udagawa at Gakushuin University who
was my main host. He suggested this program to
me a couple of months back and invited me to visit
Gakushuin University for academic discussions with
him and other researchers in Japan and to deliver
some seminars. | summarize my academic activities

during my two weeks in Japan below.

With Prof. Udagawa, | discussed various problems in
quantum magnetism during my stay at Gakushuin
University since we share common research interests
in this field. Some new research problems were
identified as a result of these intense discussions. One
problem is to identify an appropriate operator for
electric monopole excitations and to subsequently
calculate the dispersion of these excitations for
the three-dimensional quantum spin liquid called
quantum spin ice that provides a spin model whose
low-energy physics is described by a U(1) quantum
electrodynamics. This is a fundamental problem
as the electric monopoles are genuinely quantum
excitations and are not present if one goes to the
classical version of this spin liquid, the classical spin
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ice. We also discussed computing the dimer-dimer
correlations for the three-dimensional Rokhsar-
Kivelson model in imaginary time using classical
Monte Carlo simulations by using a mapping
discovered by Henley and then calculating the
resulting dynamical structure factor by doing an
analytic continuation. The dynamical structure factor
should contain interesting signatures of this electric
monopole excitation and also has the advantage of
being an experimentally accessible quantity. The
problem of doping a quantum spin liquid with non-
magnetic impurities was also discussed and it was
decided to first understand this non-trivial issue in
a tractable model of the two-dimensional Kitaev
model where even the dynamical correlations may be
calculated exactly in the presence of disorder.

During my stay at Gakushuin University, | was
visited by Dr. Daisuke Yamamoto (Aoyama-Gakuin
University) on 18 October, 2018 and we discussed
the application of coherent anomaly method for
extracting non-mean field exponents from a cluster
mean-field analysis of certain one dimensional and
two dimensional spin models that harbor quantum
phase transitions. | was also visited by Prof. Sei Suzuki
(Saitama Medical University) on 23 October, 2018 and
we had an intense discussion on various aspects of
dynamics in closed and open many-body quantum
systems and their possible non-equilibrium steady
states. In particular, the use of DMRG methods to
study the periodically driven XXZ spin chain (an
example of a Bethe integrable model) and many-
body localized spin systems in one dimension was
discussed.

On 19 October, 2018, | gave a seminar titled
“Understanding disorder-induced phases in dipolar
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spin ice” at the Yukawa Institute of Theoretical Physics
and had discussions with Prof. Keisuke Totsuka (YITP)
and Prof. Ippei Danshita (Kindai University) after my
research seminar. In particular, several aspects of
periodically and quasiperiodically driven integrable
systems were discussed with Prof. Danshita. On
October 25, 2018, | gave a seminar titled “Aperiodically
driven Integrable Systems and their emergent steady
states” at the Department of Physics, The University
of Tokyo where | was kindly hosted by Prof. Masahito
Ueda and Dr. Shunsuke Furukawa. | particularly
enjoyed giving my seminar here since there were
several interesting questions from the audience and
nice discussions afterwards.

Overall, | really enjoyed my academic visit to Japan
since | had several very good discussions with the
researchers here. Some of these discussions have
resulted in research projects which we hope to pursue
actively. I would in particular thank Prof. Masafumi
Udagawa who invited me through this program for
his kind hospitality and his efforts in coordinating
the visits of Dr. Yamamoto and Prof. Suzuki and
the seminars at YITP and the University of Tokyo. |
would also like to thank Prof. Hal Tasaki (Gakushuin
University) for the nice discussions we had during my
stay there. Finally, | would thank Prof. Norio Kawakami
(Kyoto University) for the financial support of my visit
and Ms. K. Akino (TMS Secretary, Kyoto University) for
her help with the logistics of my visit.
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From left: Keiji Yada, Alexander Golubov, Yukio Tanaka
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Landscape of TMS seminar at Kyoto University

The scientific program started on November 29,
2018 from the visit to Nagoya University and
discussions with Prof. Tanaka and the members
of his group on various problems including odd-
frequency pairing in superconducting structures,
topological superconductivity and application
of the Keldysh-Usadel approach to ac Josephson
effect in proximity effect structures.

On November 30 | had a meeting with Prof.
Kashiwaya and the members of his group and
we had discussions of their recent experiments
in topological superconducting junctions. The
same day | gave a seminar at Nagoya University,
where | have presented the results of recent
theoretical and experimental studies of tunneling

spectroscopy of Abrikosov vortices in hybrid

superconducting structures performed in Twente
University and in Moscow Institute of Physics
and Technology (MIPT) in Russia. Afterwards we
have discussed collaboration plans between
MIPT, Nagoya University and Twente University
(Netherlands).

During my stay in Nagoya on November 29-
December 4 | had a number of discussions with
Prof. Tanaka, Dr. Yada and Dr. Suzuki on problems
related to extension of the circuit theory in
unconventional superconducting junctions. The

manuscript is currently in preparation.

During my stay in Nagoya | visited Kyoto University
on December 3, where | had discussions with Prof.
Maeno and members of his group about their
recent experimental results on detection of spin-
triplet superconductivity in mesoscopic structures
Au/ferromagnetic SrRuO;/ superconducting
Sr,RuO,. We have discussed interpretations
of these in terms of spin-triplet proximity
superconductivity in these junctions. During my
stay in Kyoto University | gave a talk entitled “Direct
Evidence of Proximity Induced Abrikosov Vortex
Core in a Nonsuperconducting Metal”. After the
seminar | had further discussions with Prof. Maeno

and members of his group.

From left: Keiji Yada, Rikizo Yano, Alexander Golubov, Satoshi Kashiwaya, Yukio Tanaka
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n 2007, | visited the Quantum Materials Laboratory

at Kyoto University as a JSPS summer exchange
student. While working in Prof. Yoshiteru Maeno's lab,
| learned how to grow high-purity single crystals of
the exotic superconductor Sr,RuO, using the floating-
zone technique in an image furnace. The time that
| spent at Kyoto University was one of the highlights
of my PhD degree, so | was very excited when Prof.
Maeno gave me the opportunity to return to the
Quantum Materials Lab via the Junior Researcher
Exchange Program (JREP) of the Topological Materials
Science (TMS) project.

My two-month visit to Kyoto University (June
18 — August 18, 2018) was both productive and
stimulating. | was able to attend many excellent
talks from visitors and local students and faculty.
In particular, | very much enjoyed the visit of Dr.
Clifford Hicks from the Max Planck Institute for
Chemical Physics of Solids. Dr. Hicks presented the
most-recent results from the experiments on Sr,RuQ,
while under uniaxial stress. | was also kindly given
the opportunity to present some of my work at a
Quantum Materials Colloquium. | discussed the use
of loop-gap resonators to measure the temperature
dependence of the magnetic penetration depth in
superconductors and some of our recent efforts to
adapt the loop-gap resonator so that it can be used
to probe the electromagnetic properties of a wide
variety of other materials [1].

The research goal of my visit to Kyoto was to produce
pristine single-crystal samples of Sr,RuOQ, for the
next generation of experiments designed to address
the remaining questions regarding the symmetry
of its superconducting order parameter, thereby
clarifying its topological superconductivity [2, 3]. At
the beginning of my visit, graduate student Takuto
Miyoshi showed me the Sr,RuO, growth procedures
currently used by the Quantum Materials Lab. In early
July, Jinkwon Kim, a graduate student from Seoul
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National University, visited the Kyoto lab for a period
of three weeks. | had the pleasure of showing Mr.
Kim the floating-zone growth technique and then
working with him on the growth of Sr,RuQ.,.

The left-hand image of Fig. 1 shows a photograph
of the Cannon Machinery (Former NEC Machinery)
Type-E image furnace that we used for our crystal
growths. The right-hand image in the figure shows
a polycrystalline Sr,RuO, feed rod being transformed
into a single crystal by the floating-zone technique.
After growth, the superconducting transition of
the crystals were characterized by ac susceptibility
measurements in a Quantum Design, Inc. Physical
Property Measurement System (PPMS) with an
Adiabatic Demagnetization Refrigerator (ADR) option
which allows one to reach a base temperature of 140
mK [4].

Figure 2 shows the real and imaginary parts of the
ac susceptibility of one of the best crystals produced
during my time in the Quantum Materials Lab. The
real part of the susceptibility shows the diamagnetic
response of the superconducting state and the
imaginary part characterizes out-of-phase losses.
The onset of superconductivity in this sample occurs
at 1.46 K which close to the optimal 7. of 1.51 K [5].
The width of the superconducting transition is very
narrow (18 mK) which indicates that the sample
is homogeneous and of high-purity [6]. The best
samples grown during my stay at Quantum Materials
Lab will be used in important experiments that aim to
clarify the nature of the topological superconducting
state in Sr,RuO,. These experiments will be
conducted at Kyoto University and at the institutions
of distinguished collaborators.
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Finally, I would like to take this opportunity to thank
Prof. Maeno and the rest of the Quantum Materials
Laboratory for being such amazing hosts during my
stay at Kyoto University. It was a truly wonderful
opportunity for me to work on an important research
project in a world-class laboratory. It was great to see
some familiar faces and to interact with the current
students and post docs. Everyone was very gracious
and eager to provide help when needed which made
my stay enjoyable and productive. U HESTETWN
F LT
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Figure 1: (Left) Photograph of the iage furnace used for the floating-zone growth of Sr,RuO,. (Right) Growth of single-
crystal Sr,RuO,. The top of the image shows a polycrystal feed rod, the middle is the molten region within the focus of the
furnace at approximately 2200 K, and the bottom is the single crystal. The width of the intervals on the scale bar is 2 mm.
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Figure 2: (a) The real and (b) imaginary parts of the ac susceptibility of a high-quality single crystal of Sr,RuO, measured as

a function of temperature from 140 mK to 3 K[6].
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= AHARM
Fortunately | had a great opportunity to
stay in Japan financially supported by this
Topological Material Science grant. During my
stay | visited to three groups including Prof. Nitta
and Prof. Kohda group in Tohoku University,
Quantum solid state physics group in the NTT
basic research lab led by Dr. Muraki and Prof.
Fujisawa group in Tokyo Institute of Technology.
There | had a chance to give a seminar about my
recent research results on spin-orbit interaction
(SOI) induced in graphene by transition-metal
dichalcogenides (TMDs). In all three groups we
had very exciting discussions: In Tohoku, Prof.
Nitta and Prof. Kohda are specialists of SOI. We
intensively discussed a new type of SOl induced
in graphene on TMDs, and also differences in
SOl in conventional two-dimensional electron
gas and in graphene. Through the discussions |
recognized again potentialities of graphene and
these discussions gave strong motivations for
future work. Dr. Karube then introduced to me his
recent experimental results about spin-transfer-
torque (STT) ferromagnetic resonance (FMR)
driven by nitridized Copper. The data are really
interesting and | had a fruitful time to exchange
our idea about the topic.

In the NTT lab, | have benefitted from discussions
with many experienced researchers working on
different topics. They have great expertise and
experimental skills in each field, and | learned a
lot of new things from the discussions with them.
Dr. Hashisaka (Hashisaka-san) carefully arranged
my schedule, and | could visit the big cleanrooms
and experimental rooms. A huge number of
experimental equipments for fabrication and
measurements are absolutely incredible, and it
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Discussion in Tohoku University vvith
Prof. Kohda (right), Dr. Karube (left) and me (center).

was lucky to me that | could find the rich research
environment in the NTT basic research lab.

Visit to Prof. Fujisawa group was an impressive
experience for me. After giving a seminar in the
morning, all students in the group explained
about their work to me one by one. From
their attitude | could easily realize their strong
enthusiasm toward research. Their explanations
were overall clear and easily understandable. The
relaxed atmosphere was also an important point
to describe the group, which is given by Prof.
Fujisawa and Dr. Hata. The university campus is
located in the downtown, so | enjoyed nice lunch
in the restaurant.

| should also note that after discussions in the
lab | really enjoyed going drinking with my
colleagues. In Tohoku, not only Prof. Nitta, Prof.
Kohda and Dr. Karube, some of my colleagues
who worked in Paris also joined the drinking
party. In NTT, people in the Quantum solid
state physics group got together and we had
amazing time in a nice lzakaya in Atsugi. | really
thank people in the groups for giving me warm
welcome.

Finally | am very grateful to Dr. Hashisaka
(Hashisaka-san) and Dr. Muraki (Muraki-san) for
giving me a good chance to visit many groups
in Japan, and to learn new topics that | did not
know through the discussions. This stay in Japan
is @ memorable experience, and | would like to
keep a good relationships with people that | met
for the future. | also sincerely acknowledge this
Junior Researcher Exchange program for financial
support.
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OERXTOT S L

2019F 1B 228 (X)
10:30-10:40 Opening
10:40 22AM-1 FEIERER JIIE B (30)
11:10-12:00 FROVAHIVEEE] [EE:08]
11:10 22AM-2 High spin topological superconductivity
&% &% (30)

11:40 22AM-3 Nematic superconducting phenomena

in topological superconductors ki #E (20)

14:00-15:00 FROTJHIVROERER | [EEE L]
14:00 22PM-1 Detection of Phase Transitions inQuantum
Spin Chains via Unsupervised Machine Learning
TR #8 (15)
14:15 22PM-2 Dirac Hamiltonian and point group symmetry
1R 3 (15)
14:30 22PM-3 The Sachdev-Ye-Kitaev model, topological
phases and quantum Lyapunov spectrum
FiR HH (15)
14:45 22PM -4 Topological Phases on Non-Hermitian systems
with PT symmetry: Quantum Walk Approach
VGl 7588 (15)

15:30-16:40 FRAJAHIVBIEEI [FEE:JIE]
15:30 22PM-5 Flat Andreev bound states andodd-frequency

Cooper pairs RE FE(20)
15:50 22PM-6 Chiral Higgs Mode in Nematic
Superconductors A B2 (20)

16:10 22PM-7 Observation of Topological Superconductivity
in Iron-based Superconductor SEREIE (15)

16:25 22PM-8 Superconductivity in 2D electron systems
under magnetic fields and spin accumulation

s (15)
16:40-17:20 KRZ—TFLJa1—A (40)
17:20-18:40 KRZ—t v a3V A (80)

2019 1B 23 H (%K)

09:00-10:30 rRAJAHIVERE [FEE #E]

09:00 23AM-1 ARPES Observation of Various Types of New
Topological Semimetals HEFEE Q0

09:20 23AM-2 Angular dependent non-trivial phase in
qunatum oscillations in Weyl semimetal NbAs

HIIE (15)
09:35 23AM-3 Nodal-Line Semimetals and Topological
Insulators ®HE(15)
09:50 23AM-4 Systematic study of anomalous Hall effect in
antiferromagnet A BA (15)
10:05 23AM-5 / =Z LS A V¥ BIEMIMB DS E It
FRZs 4L (25)
11:00-12:00 ESEHHE [EEE:)IO]

11:00 23AM-6 Coherent signal transfer along skyrmion strings

B E=—ER (25)
11:25 23AM-7 Topological States in 1D and 2D photonic
crystals AR B (15)

11:40 23AM-7 Collaboration between particles, materials and
the universe connected by topology B EX (20)

13:50-15:10 EFRAEVHR [ER 7% )
13:50 23PM-1 Majorana fermions and half-integer thermal
quantum Hall effect in a Kitaev quantum

spin liquid H2H 7 (25)
14:15 23PM-2 Spin-Orbital Entangled Quantum liquid
in HsLilr,0, A 38 (25)

14:40 23PM-3 Zero-energy Majorana in Kitaev spin liquid
FHENFX (15)
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14:55 23PM-4 Magnetic field effect in the Kitaev model
ARZE 3RIA (15)

15:40-16:35 bROIHIVINERE - RO I AHIVROER
[FEE : Fff]
15:40 23PM-5 Variety of bulk-edge correspondence

#18 &3k (25)
16:05 23PM-6 First-Principles Design of Functional Topological
Multilayers Py #EZ (15)
16:20 23PM-7 Nonlinear transport in engineered van
der Waals crystals HFL 5 (15)
16:35-17:15 RXZ—7LJa1—B (40)
17:15-18:35 KRX2—tv> 3B (80)

2019 1B 24 H(XK)

09:00-10:10 THVFv 7iBIEE [ER B8]

09:00 24AM-1 Anomalous proximity effect by spin-triplet
odd-frequency pairing Bt BEX (20)

09:20 24AM-2 Odd-frequency pairs in chiral-symmetric
uperconductors and their quantum criticality

EFF EKEE (20)

09:40 24AM-3 Control of Topological Phases with Laser Light and

DC Electric Fields: Topological Superconductivity

and Quantum Spin Liquid B=MR05)
09:55 24AM-4 uSR study on the inverse perovskite oxide
superconductor Srs,SnO I 2E (15)

10:40-12:00 kKROTHIViEGE [PEE BT ]
10:40 24AM-5 Magnetic-field-induced topological phase
transition in Fe-doped (Bi,Sb),Se; 5l %X (20)
11:00 24 AM-6 Electronic transport properties of topological
crystalline insulator Pb, ., Sn,Te thin films
=R FEAER (15)
11:15 24AM-7 Electric field driven topological transition in
InAs/(In,Ga)Sb composite quantum wells
AIE(15)
11:30 24AM-8 Quantum anti-dot formed with an airbridge
gate in the quantum Hall regime ;2 FIIE (15)
11:45 24AM-9 Spin-momentum locked spin manipulation
in a Rashba two-dimensional system 4FHH 5 (15)

13:50-15:00 FROVAHIVROERERII [EE:)1A]
13:50 24PM-1 Boson-fermion duality in fourdimensions
P 7 (20)
14:10 24PM-2 Recent Progress in °P, Superfluids in
Neutron Stars #iHE =L£ (20)
14:30 24PM-3 DR —AKUEDEFR— IV
T L 2 REE B I &5 (15)
14:45 24PM-4 Non-Hermitian higher-order topological phases
and electric circuits realization $LiZ ¥ (15)
15:30-16:45 FROTAHIVEBRE NI [EE& : ]
15:30 24PM-5 Josephson junction on magnetically
doped topological insulator e B (20)
15:50 24PM-6 Zero-energy vortex bound states inthe
topological superconductor Fe(Se,Te)
TEZE HER (25)
16:15 24PM-7 Edelstein effect and super spincurrent in
noncentrosymmetric uperconductors
KR EA (30)
16:45-16:55

Closing remarks )N E B
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RRAZ—5EE

RAZ2—tvavA
PA-T Search for Dark Matter Axions by using Josephson

Junctions Lz ig4a
PA-2 Novel property of non-Hermitian
superconductivity Lz Fnis
PA-3 Theory of antiferro quadrupole phase in CeB
M B2

PA-4 Electromagnetic Interaction of Collective Modes
in Topological Insulator LG =44
PA-5 Non-hermitian properties in non-centrosymmetric
f-electron materials ET £E
PA-6 Effective model of ferromagnetic Weyl semimetal
on stacked Kagome lattice /JViR ¥Esh
PA-7 Fabrication and Transport Measurements of MoS2/
s-wave Superconductor Junctions b=-L 5 /AC
PA-8 Proximity effect on the Magnetic 3D Topological
insulator/ Superconductor Junctions X8 h=
PA-9 Hydrodynamic Description of Nonlinear Optical
Responses in Ultrapure Metals RFEESE
PA-10 Diamagnetism and excitation in Bi-based
topological insulators Bi,,Sb, and Bi,Te;
pi
PA-11 Axisymmetric vortices in °P, superfluid
IEK thi
PA-12 Transport properties of two dimensional quantum
spin Hall insulators with magnetic impurities
R2BF
PA-13 Continuous Phase Transition without Gap Closing
in a Non-Hermitian Toric-Code Model — #37s {32
PA-14 Cross-correlated electron-magnon transport
phenomena on the surface of magnetic
topological insulators SHIEN
PA-15 Itinerant orbital magnetization in topological
antiferromagnetic state TiE A
PA-16 Thin-film growth of Thallium-based ternary
topological insulators #l #E)
PA-17 Topological classification via adiabatic pumping
for nodal-line semimetals JIEB HEA
PA-18 NMR in quantum Hall state of Dirac semimetal
EuMnBi2 HEIR 157
PA-19 Dielectric Breakdown of Strongly Correlated
Insulators in One-dimension: Universal Formula
from non-Hermitian Sine-Gordon Theory
B=MR
PA-20 Enhancement of ferromagnetic correlation and
emergence of d+ip-wave at (1,1) edge of d-wave
superconductor IR 5=
PA-21 Scaling Theory of Quantum Ratchet Effect
in Low Temperature Limit AR K
PA-22 Theory of unconventional density wave in
cuprates and iridates JIA i
PA-23 Effect of randomness on the quantum spin liquid
state of 1T-Ta$, HlBEEF

PA-24 Collective modes of vortex lattices in
two-component Bose-Einstein condensates
under synthetic gauge fields EHE

PA-25 Electronic property of magnetically-doped
topological insulator #2H K&

PA-26 Quark-hadron continuity under rotation: vortex
continuity or boojum? Chandrasekhar Chatterjee

PA-27 Theory of the tunneling effect in one-dimentional
Superconducting Quantum Anomalous Hall
system KiE RfR

PA-28 Effects of Dzyaloshinskii-Moriya interactions in
volborthite: magnetic orders and thermal

Hall effect o)l 2
PA-29 Chirality polarizations and spectral bulk-boundary

correspondence KE BEA
PA-30 NMR studies on non-centrosymmetric

superconductor PbTaSe, =5 fn88

PA-31 Mossbauer spectroscopy on the antiperovskite
oxide superconductor Sr;,SnO SR R
PA-32 Sr,RuQ, Josephson device by a constriction
THER
PA-33 High-Resolution ARPES Study of Bi,Tes/FeTe
AHIMH f@xX
PA-34 Universal thermalization dynamics and a
non-thermal fixed point in a one-dimensional
antiferromagnetic spinor Bose gas A it
PA-35 Magnetic topological insulator in heavy-fermion
systems AH FiE
PA-36 Numerical study of topological spin textures
in 3D spin-charge coupled systems B Eg
PA-37 High-Resolution ARPES Study of Bi(111) Thin
Films on Topological Insulator TIBiSe2
BeFF
PA-38 Counter-flowing edge channels at an
integer-fractional quantum Hall interface
R =E
PA-39 Dynamical Response of Surface Andreev

Bound States in Superfluid *He-B &b
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RKAZ2—tv>avB
PB-1 Synthesis and chemical substitution effect on a
candidate nodal-line semimetal CaAgP =#% —1%
PB-2 Substitution effects on one-dimensional tellurides
Ta,SiTe, and Nb,SiTe, with high thermoelectric
performance at low temperature = BE
PB-3 Topological non-Hermitian gapless phases with
parity-time and parity-particle-hole symmetries
)il 5=
PB-4 Thermal transport in the vortex lattice state of
Kitaev Spin Liquid 2% NP N
Electronic States of Magnetic Topological Insulator
(Cr,Sby.),Te; Studied by High-Resolution ARPES
U KRB
PB-6 Topological-Insulator Heterostructure Based on

PB-5

Bi,Se, and Bi,Te, Studied by ARPES ki E
PB-7 Spectral Bulk-Boundary Correspondence
for Chiral Symmetric Systems T B

PB-8 Z,topological invariant in topological crystalline
superconductors and magnetic response of
Majorana Kramers pairs WL S5
Dynamical chiral electromagnetic response in
Wey! superconductors T A
PB-10Enhanced Majorana gap and Magnetic-Field-
Induced Fermi surface in Kitaev spin liquid
with I " term RE)I| Kb
PB-11 Super-current induced Edelstein effect #H {55
PB-12 Electron Correlation Effect in Organic Dirac
Electron System under Magnetic Field % i#X
PB-13 Observation of Bulk Topological Fermionic
excitations with Chern Number £ 2 in CoSi
=R Kith
PB-14 Theory of odd-frequency pairing in Rashba
nanowire junction B KRER
PB-15 Microfabrication and properties of junctions with
Sr,RuO, and spin-singlet superconductors
=F A
PB-16 Tuning of LO phonon emission in a quantum Hall
edge channel with a double gate Rl s
PB-17 Correlation-induced highly mobile electrons
in Dirac semimetal of perovskite CalrO; B[ %
PB-18 Pressure effect on magnetic transport properties
in strongly correlated Dirac semimetal CalrO;
L #%
PB-19 Topological classification of non-Hermitian
insulators and superconductors JIMA =

PB-9

PB-20 Topological Superconducting Proximity Effect
in a Hybrid of Lead and Topological Insulator
Xuan Chi Trang

TIBiSe,
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PB-21 Majorana braiding dynamics in two-dimensional
topological superconductors =515
PB-22 Topological classification of time-evolution
operators in periodically driven systems
Il Kt
PB-23 Charge equilibration in integer and fractional
quantum Hall edge channels in a generalized

Hall-bar device CHAOJING LIN
PB-24 Anomalous Nonlocal Conductance

as a Fingerprint of Chiral p-wave

Superconductivity RUESR S

PB-25 Transformation of hedgehog-lattice and
emergent magnetic phenomena in MnGe single
crystal A3 BE

PB-26 Formulation of Floquet prethermalization and
Applications: Time crystals and Floquet
engineering 7KH &B

PB-27 Transitions between skyrmion- and hedgehog-
lattice states in cubic chiral magnets MnSi; ,Ge,

BREEF

PB-28 Deformation of skyrmion crystal under a
transverse magnetic field 5 #hEA

PB-29 Interorbital topological superconductivity
in spin-orbit coupled superconductors
with inversion symmetry breaking

PB-30 Extension of symmetry indicators
and application to superconductors MV FEEER

PB-31 Spectral function of heavy fermion systems:
non-Hermitian topology meets DMFT  k# {&#c

PB-32 Classification of nodal superconducting gap
by symmetry and topology Hh#E m—

PB-33 Classification of topological crystalline
superconducting nodes on high-symmetry line

FH KR

PB-34 Detecting Weyl superconductivity in UCoGe via a
shift in spin polarisation, induced by the torsional
chiral magnetic effect James de Lisle

PB-35 Topological rectification effect in a magnetic
insulator|superconducting vortex system

BR

PB-36 Large anomalous Hall effect in topological
insulators with proximitized ferromagnetic
insulators BABE

PB-37 Anomaly-related magnetoresistance in solids
with Weyl nodes AE kR

PB-38 Strain-induced nonlinear spin Hall effect
in topological Dirac semimetal K RE

PB-39 Phase diagram of neutron P-wave superfluidity

in strong magnetic field 2H EE
PB-40 Symmetry constraints on a winding number
in topological phase of Bose-Einstein condensate

KR HEE

R B
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RAYAIVIME ) EEAREBFRERFAOHEL O
S ET FEMEES SIE A0 S LU COT B
DHFERER. JMOMRNIBE - EEMERE. &
FUBEBNDBHFHEEZSCSMELRIT 424
Thofc, BERATCIMEE (k) HOSHIRRDE
EICOVWTERRLSD Y. TR ERRENLR
HOMBRRELLC1—#RELN DO, T—XIC
AL Cld. ERIFFFTIVLI— RO Z R,
KREBRISEFA—IVR RER BRAFILZA -
HBIEE, RERERICET 2 /KRG IFTHIRRD
wEEINr.

FETIL=—FRRICEALTE. PHEFEK (RX -
EE)ICKYIETIVE— MERDODREA TH S
Hatano-Nelson 2D L 1 —HkkEIh, JET)L
- FREFEDODBAMEREOHBELA T N, £
feo NER (B ICKVIEDIVLE— MR MRO
IJHIVEERW FROIAILL—TFDEH. )
K (LK) DSIEIIVZI—FREFT+—7
MRDOREHDEHINRE SNz, e KHEK (R
B, SH(E)KR(REKR)ICKY. BERE-B
FREEMRICKVELDIETIVZ— MRRDER
ARt E N, T5IC. Gong K (8K ) H5 SPT
MBICETARITDEEE EBICETIV — FRE
BOF vy TEEICHKRTSH LWL NROI AL
HOEEIRES NI, £/ )IBK (BX) LK
T, I P RBFEOWIEDEFEESE. TN
ICEDCIEIIVE— bROVAIVBDO D FEER
NREETNT

FETIVE— FRUNTIE. BENEERZE
WEC2707 - FARAOVAIVIELNBRAICHERS
NTW3, KRR TEH. FIIEK (BH) IcK Y.
704 - bAROYVAHIVIBEBDF v v L RIRRE
EEND bROY AV DB D R < .

ERICEALTIF. BERK(RIK)ICKY. &
FR—IVIREED T v IRED A - ERDBEIC
HWELCLIEFEDHEORBREL D ol Fen
BER (RILK) IR Y. EFR—IVIKREDIEFE
IRREDRZEMERIN. TR (RA) KU REIK
RBICRNSIFFEIREDREB[HEANZTNZNR
HFEINnl, T5Ic. BIIEK(EX) LU
AN K BHEBERX A v FOFEEN. FH (#) K
(RKR) ICK Y BEZBIN BT DI DFEENRM T
Nize TNLAMNCE 8 HEDRAZ —EENZ I N,
ERBERNMEVILIT SNz, Tle. IR2D&
#®iiTbNnfc LB (8BK). M (MPl) OmKICKS
FwmDLY 3> TIE SEBROBMICELT. 3
WEKRTOIEFE - JETIVZ— FOWEICTESD
NEVWKYREGEIANSDERDE TN, AW
ICBRY HH > Tz,

FTIV=— bR FFHERO RO AIVED
MREEOZRICERLTHY . ThZERBRL T,
M2, D1 DARZEREICLDBEFHERZ IO, EFH
REICLDEREDZTDIEEAETH O, 10FIF
ERIT MROVAIVEOHEDNBE 2T HRKDE
CLOBEFTERTHY . TOBREFHEREL D
NHOERICFES L (Efce COERZEZTCH.
CORBFBOEFZESICTR—FLTWCRER
Eo TN T EDRBUEZERET D LB DT
MRERCHLH oI
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S FER LT TERZFICEET 2 BEEkT
ﬂﬁﬂ (&E%ﬁ%ﬂ%@ X AIAR) D 2018 &
1H308 (&) ~ 1H (£) OHET. &
E%%ﬁi?&ﬁik?—ﬁ%k??%%*hi Lfce &
EICEIC 12EB &GV ET, MERESEIE. 3D
EEY A MRFIEBREOAPIER (RRELHmA)
DHRLEGE>TIThNE LTz,
R—LR—=
http://www.org.kobe-u.ac.jp/ryoikioudan/link.html
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LG TEEb Y OFREREIT 1 KRBT,
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K71 R - RIS T O ADAIRL R E—R*.
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Lfc, MsEEH D7 A MERD 1 D & LT,

EEOABIFZIRITHOIY . BEYBERFEDL S,
tZ. BAMEETHAN—ENE LTz, bR)E
MENSLITD 3 A OsEFEXRZTVE L !

ONE R (RK : BEAR)
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OFHINFN (£8P : A0T)
[EF AV REDRRR] 257
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[N ROYAIVEEEEDEREME - CNET
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6EUDRRAE—EEZRE L& LTc, COEIRETF
(FHTKFRE) (ICEDTHMHCEOTVE LD
DT, FFBTENTENLERNET,

BHMEEDBEM COREDIELE LT IR
MERZFE) izﬁﬁﬁ%fﬁﬁ%?ﬁé'l L. YEFE.
Web, A—1>T1) X ML 2OBERERLE
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REEDOEIFGEMESIEAEE [ ~RYPER
F| HNMEHT, BRAFNER— IV TITFONSF
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TMS-SPIN(CNR) 2nd Alliance Workshop with Superstnpes onIus
“Majorana Fermions and Topological Materials Science” #Rex
2018 78218-278 (TUF 1)

FITEDIYF TIH B "Ettore Majorana

Centre for Scientific Culture” [&. ~ 35 %1
FRREREILCHET B ROV AIVIBERZ D
BICEDTODEMTHY . T I TORBEREMTE
EBEVAET,

1938 ., Y FUT7BEENTHRE 3ROSR
KEFHIT Ettore Majorana &, 7 RUDSH T F
7 BICESTREVKRERLIEDTY, ZDEDTIY
F T DETICRIZHIZE 7 > 2 —DEEHIEE > = DI
1963 FD T & TY, SEIDIERR TIEHRAEE
WE L fe—FBAEHTLZ Paul AM. Dirac Lecture
Hall Z#> Z EHTEE LTz,

RFA7OYVz o N TbROYAIVHERFE
(TMS)J DEi&D M ROTAHIVEFIHESR] (2010-
2015) DEEHLS. T F T TOMRERFELRBIE
LT CNR-SPIN( T L)L/ KZF ) OHFEIAZEE & 5HE
O TVWE LTz AIEI D—?j(?@ Bianconi
BEOTHIZET. ICRBICTEY F L,
LD TEEIDT7 A7 /Xﬁﬁjmﬁ & AN TMS
DT AT VAIN= b F—THBTLIL/KF
CNR SPIN [THIZA C. H—<KZED RICMASS &M 3
EHEEGZVE L

SMEBEIETMSHA 5 D172 % & E 44% T,
Welcome Reception Z & & T 6 HREllchzd 70O
TS LR T LI, Dty 3 VIEIBNSEA
FY, BRD2EHEFZHATYHOKFEET,
FRRZ—t v 3P T7—<TED Breakout
Discussion Sessions &7 % LTz,

ITUF I TORBERITIFMITIFTZD. LW<DHD
BRI SR-AD Y ET, £TIEZT0OT— 3
Yo HIKITA R TARLEDT =Y DDOELICHD K
DT F T ED ZDIFmDILIBICH H—F 1.5
km <SWONELGBIAIUF T T, 2D [FED
ME B HE L TEREICED>TVWET, &
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WHERZSOE LTcRESD S TRER T 5T keI
BEDTLSEHR

TROFHE. A2 7 TIEANEICEWTHRICER
BABE OB VI v—L. BETY., BREY
BIFEIICHD LA ZVDSE8HDENITITHT
H&E TAVLHNOHBIEBMEICEENTLS
DT, ES>TBNTZDEXR>TLBEWVSHEM
TY, BRARE 2KE¥HHDT. RESNNER
TOFEBEOARTAH LTV T L

SYROBIF. ZLOBMENERLIEYOD 1 [
ICHh 3 IRIVTZEE] T2 BEOELSZH~<IL
Y BEEFNCERICEHESBHHIET, T
IIEFEWET / EF 42— ZNICERDATDIE
MFHOBWVWTHY £T, IANHELZ 1993 FDiE
BELEDORZEDE ElE. TT T Schlesinger T A
DF2—%FEAT. &TPPM* Bob Dylan 7x & &
RNE Lfeo 7—T 22 THFH YUBOEEAR
N L& T A, SEIFEEED Hizhyyakov #iRHE
AFRICE>TWAZ EZERAD SRRV EERL
fzo

HIZE I8 L T MDPI Condensed Matter 551
FESMEEN. TMS XV /I\—DH 5% 4 BDFREX
DR ENE LTz 2], $HIEWRD S 4 BDEFH
REICIREZ B Li Lfce LD L. tOERRE
EOBFRLHY . SEl. BFMRE - KFEREDS
T F T 2BEERBRNIE T ED D DIEAZE
R T LT

RAZ—

I—e—T LA 725D 5D,
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v avOMBIE. NZHLERFAEVRIAT
DI AT FEMFICTDONTC, 2019F 1 BORET
DAKEEPIQS ED7 T A7 > AMERITIEFSINE
N7Eh o e Mandrus DEFFEBE CIRET Y. 2R (5
BIFFZE A0T). &L (MPI &K group) BN/ \Z 1 Ls#&
FHRTO KBNS & 2R —) LR D2 FA LD
IR ERBN LE LT,

2 BB ROV AHIVBEEICE L TOKE (A0T)
DRI T 1 v VBEE. BEAR A0 DTAIV/ T o
Z v 7 BIEERICE THREIND H A T VBEER
FEmLE LT

3 BB & Shoucheng Zhang A B M ROTH
JVEEARDETFRER—IVREBEEEREDNTO
BERTOAAZIVR I T T HFHEDORKE L
Ja1—L% LTk, ZLTMolenkamp &K (BO1)
ICKB 2RTEFR—IVR (EFALEYR—IVR)
DFEEDHIEE LTz, Molenkamp I&. HgTe/Nb T
D v EARXRTY THEDR AT HRFEEDE
EE &S L E Lic, AIKRIE InAs/Gasb EFHF
TEMEDIXIVF—F vy TOEE 7OV -
INY 77— b ETRIHCHIE L CF v/ 2 > ZRIE
M5 MAROYAIVIRRED SR & HIH T 5 RERIER &
WELF LI

4 H H & Jason Alicea @ "Symmetry Enrichted
Majorana Fermions” T &V £ Lo TDHE. A
EDRAEF DY (ARPES) DFEEN 4T £ L
feo A2 VTHSDHEEIC ARPES BIREDNZH D
FEDTIH. HAG NROYAIVEIEDEFIRED
MR TCEE LI, MRV o)V F > (R
BEA0T). FEREMET AL T TIVZ A (Borisenko).
HBEEA MgB, BEEYED b RO ) VIS &
IR/ —FFeBoXRENRE (HEFE B, #HEE
S EBBEEA (Lanzara) GEDERINE L
feo FRFRITIEETN BON) A TAILFEEBEZE
B ek L2157 I\A RISA®D7 A 777 "Topological
Spintronics” I DWW, Ortix AN M REY A/UE%
ZERENICE S B TRONAFFRRICOVTHE
LF L

B ITIE Agterberg AN < )VF /N> NBIE
ETO ~ROY AIVITRFEE NIz Bogoliubov 7
JUZ M. Eschrig b\ REGIREZEH SR TOD MR

OYA)IVBEE. (S (D01) AN MRAYAHIVE
BBEEARDT AT F T TV F VDV TOER
HRRELLE LT,

CDRZFECHFICEY EN>TzDIE. & 90 I
11z % =D ® Breakout discussion sessions T L &
S, 4 HEITI& Mandrus « IREADBIRT. bROY
A« AEVIRIRICDOWT, £IBNOBS TR
TAIVHFEBICDOWT., BY TFTERmNMEY LT
Sn&E Lfc, 5 BEICIMEEEDEIR T, BIEER
TOXRIAZFRFREROIRE. /N7 - bROY
HIVBIEEGRZ EOICRRE T 2AAMEIC DN ER
HKEBEINE L. WITNEBIRENRMTET

BEC. HARDEGHMEREEEDL ST CICEBEHE
S5nbEND. BELGEART LR, GH. LEIOT
)F T2FHCD Leggett HIRDIEY — RICDWNT
& ABORE - B FHDEEZ CELEEL,

[11https://www.superstripes.net/conferences/
erice-workshop-2018

[2]https://www.mdpi.com/journal/condensedmatter/
special_issues/MFTMS

(XE& : B IithE)

ZLDOBMENERLIEY, FHTBEICIETIVT SEED
b5, §i5AEDS G. Benedek (director). A. Bianconi (RICMASS) .
£#. M.Cuoco (CNR-SPIN) .
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@E8E/7TA7 YV AMER
“2nd TMS-PKU alliance workshop:

Topological materials and quantum materials” &
2018 F 9525 H-28 H (AtmKH)

MS EFRAFICKBDERT—7 Y3 v TH
T2018 F£9R2HHIS 28HD 4 HBICES T,
It = K F ICOM (International Center for Quantum
Materials) ICE W CREESNE LT, 2DT—7
23w FIE2017F2813B-18HICEREBAZE
BRI F TP CRME S Nl YITP-PKU-TMS
International School and Workshop (C#:< 55 2 [21H
DEDTY, IRKEFRIBAFELFOEE O ER
KEFECITH. AREFELIMNCE, KB 71 AZT
L. BELSEEBMELDY . REARFE. ILRAZFE
DADBEFE RA SRV A2 v T7E8BHEK
BoBMELDY £ LT,

FBIE. BERMEBZICHITS bROIHILED
Ty arvhbirEl. F& LU CBEEREEFH
MHRICHIT BT T 5#%%% b RO A)VEDIEF
BPRRBICET S&EMmN D T LT, F&IE. T71Ib
t?47v7$iF@tuva/b Do ELOMD
BREROLIGEICET 2RERN DK LTz, 2HE
ICAY . FRIFIZREY FOZVAD Y 3 H
HY. AEVOBRENE. FROTVAHILEAE VR
HEDNERINE Lic, FRIE. 8IS DB
PEESBEOL Y IaVHHY, VT TIUPERR
ADSEFIZISER. WA T — IV TIRENT 52 Fik
FOERIENREINE LIc. 3HBICTAY. Fl

RISHBEIEFERRICBIT Sy Y3 vHdH Y.
BERMEDE AR IV_iL lﬁﬂ—_nﬁ‘ﬁ?%¥\ Floquet
PROIVAHIVESEDZERD DY £ LTz, FRIE &

MEREEFRI %Héliv?v7ﬁf®tv937
HHY . SBMFESEICLS MROVHIVBIRED
SRBLEARICHIT B HAFEBIEES EDERD D
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W& Lfc, 4BBIRFRICKRDY, IFVF v Ik
EFHELEFALY FOZI XD Y a3 VHH
V. Z TSR s RREERDOET v v T8
PEFACVRIKICET 2HERENDY E LT

< IEBICEWRHEH/N—-LIET—7
23y 7T RFOMERRHRE TN, HAGED
FORKNMEBTEEL Lz, £lo. EROBBEET
gl ZHEB*L WO EERITHIENTEFR L

#Z CIFAIERAREPBEAZOARFERELPRA b K
7&%%@?%\ﬁb®%@ﬁciﬁwbibto
T Rui Rui Do ##EZ iR & 9 23 RAF ICQM
DR 2w 7IE, EICEEROTT VT«
TICHFERAETT>TWAT EHbh U E Lz, Bisdr
I, BEAFZHLOEMELZE . BOET R
AFEBERFDFEIEEESNMEFL) 58S
THEWS. BEHIRSDREITEY B> TKER
IZhE>TLEVE L

ZD&DIC

REIC. D=7V 3y TOESETHHEREICE ST
RBHEREL LCIERAFDA. FIAERKF S
DEEF LT X7 —IVBEIC TSR AW W Tt
RARFDERRE—KICEH LW EBOVE T,
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~ROYA)UERIZ T — (Topodosical Materials Science Seminar) SEEEIT

2017/Mar/21(THU)
ToEological Materials Science Seminar (59)
Sebastiano PEOTTA, Kyoto Univ.

2018/Apr/18(WED)
Topological Materials Science Seminar (60)
Aron Beekman, Keio Univ.

2018/May/11(FRI)
Topological Materials Science Seminar (61)
Gaku Eguchi, Kyoto Univ.

2018/Jul/02(MON)
Topological Materials Science Seminar (62)
Minoru Yamashita, The Univ. of Tokyo.

2018/Jul/03(TUE)
Topological Materials Science Seminar (63)

Vudtiwat Ngampruetikorn, Osaka University.

2018/Jul/05(THU)
Topological Materials Science Seminar (64)
Wave Ngampruetikorn, Nagoya Univ.

2018/Jul/12(THU)
Topological Materials Science Seminar (65)
Yoichi Ando, The Univ. of Tokyo.

2018/Jul/19(THU)
Topological Materials Science Seminar (66)
Ryuichi Shindou, The Univ. of Tokyo.

2018/Jul/23(MON)
Topological Materials Science Seminar (67)
Joseph Checkelsky, Tohoku University.

2018/Jul/30(MON)
Topological Materials Science Seminar (68)
Clifford Hicks, Kyoto Univ.

2018/Jul/30(MON)
Topological Materials Science Seminar (69)
Masafumi Udagawa, Nagoya Univ.

2018/Aug/03(FRI)
Topological Materials Science Seminar (70)
Nir Navon, The Univ. of Tokyo.

2018/Aug/07(TUE)
Topological Materials Science Seminar (71)
Eun-Gook Moon, Gakushuin Univ.

2018/Aug/08(WED)
Topological Materials Science Seminar (72)
Joji Nasu, Nagoya Univ.

2018/Aug/10(FRI)
Topological Materials Science Seminar (73)
Paola Gentile, Hokkaido Univ.

2018/Aug/20(MON)
Topological Materials Science Seminar (74)
Taro WAKAMURA, Tohoku Univ.

2018/Aug/24(FRI)
Topological Materials Science Seminar (75)
Taro WAKAMURA, Tokyo Tech.

2018/Sep/18(TUE)
Topological Materials Science Seminar (76)
Jorge Cayao, Nagoya Univ.

2018/0ct/05(FRI)
Topological Materials Science Seminar (77)
Thomas Schmidt, Kyoto Univ.

2018/0ct/23(TUE)
Topological Materials Science Seminar (78)
Peter Armitage, Kyoto Univ.

2018/0ct/26(FRI)
Topological Materials Science Seminar (79)
Emilia Morosan, Kyoto Univ.

2018/0ct/29(MON)
Topological Materials Science Seminar (80)
Akito Daido, Nagoya Univ.

2018/Nov/12(MON)
Topological Materials Science Seminar (81)
Sadashige Matsuo, Nagoya Univ.

2018/Dec/03(MON)
Topological Materials Science Seminar (82)
Alexander Golubov, Kyoto Univ.

2018/Dec/03(MON)
Topological Materials Science Seminar (83)
Fu-Chun Zhang, Kyoto Univ.

2018/Dec/17(MON)
Topological Materials Science Seminar (84)
Takehito Yokoyama, Nagoya Univ.

2018/Dec/19(WED)
Topological Materials Science Seminar (85)
Ludovic D. C. Jaubert, Nagoya Univ.

2019/Jan/16(WED)
Topological Materials Science Seminar (86)
Noriaki Hanasaki, GakushuinUniv.

2019/Jan/21(MON)
Topological Materials Science Seminar (87)
Takeshi Kondo, Nagoya Univ.

2019/Feb/13(WED)
Topological Materials Science Seminar (88)
Yayu Wang, Kyoto Univ.

2019/Feb/14(THU)
Topological Materials Science Seminar (89)
Mario Cuoco, Nagoya Univ.

2019/Feb/18(MON)
Topological Materials Science Seminar (90)
Masaki Tezuka, Nagoya Univ.

2019/Feb/18(MON)
Topological Materials Science Seminar (91)
Ken Mochizuki, Kyoto Univ.
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FAROIAHIVIEERR DR

T #8  RRKRF XKFREFRMARE B

ANTIHIgE. Al #H (RE ) F8. R CIXARE
FEDRTINSDEEEZEICLTWADTIEE
WTL&OD. BRFB LI SA5NT—4
DOREMICEZETZ27)IVIVILITEST. Z
TICEBGN2—2ERDIFHL. RAGEHT—4
WL CTFRAZET BEMTY. TDISADEIFRE
IR, EROGEERA N -2V I —EXT
& % Netflix @ recommendation engine [1] © &
B L) 7V HEAPL Y Zv 7] [2]
EBABELDGHBREEEICHEBEBENEDON
T, RENGRAZRLTVET, &
Google 22 R D DeepMind A O\ M FE & X — 2
ELTHEV ETREBETOISL T7)V 7 7]
DR Y TS AOBEEET A - € RILEK S
fec sl FHLOEROBRAIFEZRCEES—D
DEHTLT

CNIEFEOEMEZTORBOERICIK. OV
E1—200BEIOAEICMA. REEE
(Ta4—T5—=v7)DFF7)VI) XLICET
BTLAVAIV—DHYET, FBFZTHWNS

N5=1—2IbxY bT7—=7TlE BNE&LmiE
N3, G EFEERDE0NET ZHWOH. %
BITRYRENE T, COIRFIEL DRECIDN
T—RONEMEES. HAENDRNGR EE
AR EHTVET,

RIATIE. MHEMBRORFICHIT 2HMFEEZD
ERMELRHA NGO TH Y. HEBdd - 80D
BIE [3,4] ®EVTHIVDEDIE [56] F. D
BRBHEIEZIEICDIEVEYT, RAEBRFEE &
DFEMEDBTICHFEESZIF. Z2—F)bxv b
T—0D—DDERETHHRIVY I WA BN
H5TET. nHRBEEERZEG LS —RIL1Y
VOBBDOEYTAHIO VI aAlb—YavES
RIETCESDT AR LE L [7], e ELND
HWBEOIK TCEB LfcZa—F/bxy K T—72
ERWTC, ENnnds MROYHIVBEERE S
CHZRETSFE 8 ZAKE LK LI, CDF
ETEREINHERIE. ENHH2BEICEHER
OIRE7RIER]#E 7, I8 D5TE (9,10] I K> TIERL L
felREE ROV —BZERLE Lz,

.
encoder

A= bI>I—Z (BEfREEE) CAWAZ1—J)Ibxy FT—7, @QBEAEREZ1—-Z)
2y D=2, BT =2 Vo PANT—Z v, I EDICTDZa—F)bry fT—0DFE
EEFVEYT, (b) 2BEIC @ ODEABERYBRWNcZ1—Z/bxy N T—0, AT —2DEHE

EHALET,
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—7. [HEWEEXMEME] DREDOZ <D\
FEICK VI LBERICIML, TDT7—%
(D—HB) ZFBRDT —2 & LIHEH Y FE(C
£2HLDTHY. HEG LEBZISHE LIk
HEVHVELTA, TITRLIE. B LEE
D—FETHAH2A—PI>VI—F (K1) ZAWVNT.
RAGEFALVHDEBFHEEZHELE LT,

F—bI2A=FICHBITF2ANT — 2 ISEEX
BlICKVESNTORBBRZTDOLDTT, f
L. CTTEANT—EDBESIWVOHDEDT
HENEVSBERIISERAT (ZDTdH. #HEEL
FEREFEINET ) HAT—E2HBANT —ZIC
DL KDITE V(@) OMEF R — 21 —F)bx Y b
U—U%FBEEEET, §5L a1 —AVDOH
HOENHRERE (BNE) ETCHBERDEMRE (K55
t). FEBHSHENBEE THBERDETOREZ
B Z21—J)bxy bT—IDFoND T EITE
WET, TLT M) DL ICHEABZERY Bk
(TET RFREBLOANT —2DFHENERE
HHTEELT,

T D F & %&. AKLT Hamiltonian & large-D #8
&5 Z % Hamiltonian & 1 /N2 X 2 TDE W\
AN LBEARLE LI, 946 &M2ITmlick
S5 1C. symmetry-protected topological # T & %
Haldane #8 & trivial HH C &% % large-D D 7 — &
BMICHBEANR SN, bROYAHIVIBEBORHIC
MINLE L, 9605 ROHBEL G EEHFH
B % ENEEEGL bAROY VIR D% H 28
DCERC LIV ET, ol BFNGKE

2: = 1(b) DEHEDERD DO EDREEER 3 T \D
5%, 730" large-D #H. &H Haldane IS,

89

B CRIEESITSNGZVOEETIN. ANT—
RELTAYA MEEECOEBERZERNTH
EIRRICABEAZ DIRHICARI L& LT,

MOKEEETIE Al DT TICEZED—EREZ 2 TWL
£9. —hH. BREBD EEFICE>TVWEES
LN TWE Y, RE AR YF2 T (by T
20f) [11] ZR2 &0 A3 AEIE. 741 A,
FE. AV FEBFRTHEY BRIZZ V70 EED
TWET, BUTEBD—ERITAITAA TS Al
READEEFEHEERDIEEDRT Vv )%
FOoTLWEY, SBARFAIIHLEDL S ICH
EE2TCNKDTL& DD,

NHRXKOFHIE. 1—Y—DEBEEICEDV
fo. BRREBREVATLICHVET, 5
TlE. BRI BHILETROZBEMITWY B
RRTLEA BREINDSLYRICI—H—
DZ—X%ERHEY . EREZRET HERD
HRZBDOESET—ERATY,

RIEF-F- AZHEOEBE [ FSABAL ICES
TE2OHDEED—D, INZBNSEHS
WBHEFEDLYEY D EREICEY FT,

[31J. Carrasquilla and R. G. Melko, Nat. Phys. 13,
431 (2017).

[4]T. Ohtsuki and T. Ohtsuki, J. Phys. Soc. Jpn. 86,
044708 (2017).

(51J. Liu, Y. Qi, Z. Y. Meng, and L. Fu, Phys. Rev. B
95, 041101(R) (2017).

[6]L. Huang and L. Wang, Phys. Rev. B 95, 035105
(2017).

[7IN. Yoshioka, Y. Akagi, and H. Katsura, Preprint,
arXiv: 1812.05269.

[8]N. Yoshioka, Y. Akagi, and H. Katsura, Phys.
Rev.B 97,205110 (2018).

[91Y. Akagi, H. Katsura, and T. Koma, J. Phys. Soc.
Jpn. 86, 123710 (2017).

[10]H. Katsura and T. Koma, J. Math. Phys. 59,
031903 (2018).

[11]https://economicgraph.linkedin.com/
blog/how-artificial-intelligence-is-already-
impacting-todays-jobs

TMS NEWSLETTER No. 4 (2019.2)



SEEMUEORZ

HEAER

H27 FE
(2015-16)

/ ER=E

2015/12/11-13
B 1R RERE [KRT]

2015/08/18 &5
2015/08/20 2
2015/08/27 &
2015/09/05 2

H28 FE
(2016-17)

2016/12/16-18
2R RILRZFE [#7T]

2016/11/17-
2016/01/06-~

2016/09/19-21 2 1 [g]
"TOPO MAT Meeting”
MP!, Stuttgart, Germany [#&7]

2016/12/03-08 2 2 [a]
"EPiQS-TMS Trans-Pacific
Conference on Topological
Quantum Materials”

Gump Station (UC Berkeley),
Moorea [#7]

2017/2/13-18 & 3 [5]
“YITP-PKU-TMS International
School and Workshop”

(with ICQM- LA )

REAFE [#47]

H29 F &
(2017-18)

2017/05/09-13

%30 RRITEAF

* ERE5% TopoMat2017
(#7]

2017/12/18-19 % 918 [#7T]

2017/04/25-28 55 4 [g]
“TOP-SPIN and TMS
International Workshop”
(with TOP-SPIN-Italy)
IFW Dresden, Germany
[#7T]

2017/10/02-03 5 5 [B]
“Tokyo-Beijing Workshop
on Ultracold Atoms”
RRKRE [#K7T]

2018/01/11-14 25 6 [5]
"TMS-EPIQS

2nd Alliance Workshop”
REATF [#7]

H30 &
(2018-19)

2019/01/22-24
24 @ BEERF
(7]

2018/11/30-2018/12/01
£10E [#7]

2018/07/21-27 &5 7 [8]
“Erice Workshop 2018”
(with SPIN-Italy)

Ettore Majorana Centre,
Erice, Italy [#7]

2018/09/24-28 & 8 [g]
“ICQM-TMS 2nd Alliance
Workshop”(with ICQM-PKU)
Peking Univ., Beijing, China
[#&7]

H31 EF
(2019-20)

2019/12/04-07
2 5 Bl REAF
* [EIE< TopoMat2019

2019/10 8 9 [
"TMS-EPiQS

3rd Alliance Workshop”
Santa Barbara, USA

TMS NEWSLETTER No. 4 (2019.2)

90




X ZETD Acknowledgment (€ DLW T

ABEEOHEEICK D TEOSNIMRE BRENDRICIE. UTOFNICHY £ K OEHEFFZS
FELNNELE T,

STERFZE AOT: JP15H05852, BO1: JP15H05853, CO1: JP15H05854, DO1: JP15H05855,

NERRZE - JP16H009%*, JP18HO42**(** | & http://topo-mat-scijp/contact/ THEER S 12E LY ),

% Iz ¥8FEBT X00: JP15H05851,

EEHERE2 T IP15K21717,

EREENLIEVE (Topo-Q) M2#E (REPJREP, Topo-Q PD, etc.) #52F e SR : JP15K21717,

% 8 7 2 DFEESDHIIC [JP] ZEBMLTLETL,

(1)This work was supported by a Grant-in-Aid for Scientific Research on Innovative Areas “Topological
Materials Science” (KAKENHI Grant No. JP iR2# %= ) from JSPS of Japan.

(2)This work was supported by the “Topological Materials Science” (No. JP 52 78 & & ) KAKENHI on
Innovative Areas from JSPS of Japan.

(3)This work was supported by the JSPS KAKENHI (No. JP FREES ).

i

4 A I HO TR, 5 4 ERIT 20, MIZER - #E7 VA b 054 DRITTHD &<
FfEENE Lo TOIFEDHED., HEFERIIHEE TE Ao MVEFTD, &F
TELMEICH L CHEEBNNATELNTERZ L ORRIREEINE Lz, &<,
FERLBIC P E L UTIHRZBB LI ATZED, OTELVERZET0E T &2 RIEL
TeWfse = c L,

FLVBCRIC X 3 HEROZEORAERQIIIEHEABINI TH 5 X 5 I b E 9, Topo-Q
OEHETTY 27 D 1 DTH S CIFAR-QM (SR LY @B S A RO B 4ED 1987
ERLEENITETIN, TD30FEHE D OYEREDRIE L HlzEMEIORAIC XD
A[REL IR e DB L B8, 202 GA b d, ZoMIcEFnizAbE £
COBAKZBLTHI>TVDEDEENET,

X0, HOPFOZLMEHBIBN TH S A5 —HTRAA LN LT, Nk
TEMLD, AELOKICEKERMEEL LTR-> T 30fERZEBET, MEXEVE
HEOOENMRET R EELL Lz, LV KB, ZLDOANCHZDOTEENTL L
IMe BRRIBNIEDANR D EIEHROMKA L LT, BOWTHANDZILIS DA% (F1E
THOHEVWEDTT,

ERHITHHBHRZSFOE T, FRZULEIT 57201, HrLOWEHNC KO TEEIcR - 728
D2ZSH. ZHRIZEZFTORRMEN. BRI SN, MM TS EARETT, &
USHEEE W ERL A ORERDE 2L . O EMEENTENET NS T L,
FELIRFA R RAE I D o 7fIWT 28T 2R R R, (R ER 72 K- Tl 72 7% <
LTV 7zt HARTLE D,

PR EFERZBA 2D TEH D FEAN, TNRTHBITEE R 5 A2 TE s -
WERE D, THER] DNOHE, ERZESANB 2T, KDZDOANLBICEEIR
AbNB LD, ZNUCHE > TZROWIE « BHE OB MHIICHERE N TN KD
ffi>C\W& 3, Science, Technology, Engineering, Mathematics Z ;A MICEE T % “STEM”
IZ. Art 8INA 7z “STEAM” & WIS EHZ KK HE K ICE>TEE L, ZiinB L ot
TIBEMERINE LR E A,

(g - T ED

91 TMS NEWSLETTER No. 4 (2019.2)



