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BZHTET, BEDHBEDS FROD DIV,
&8 O\ RRELTVLWAHARMMICE v v TH
KIEOTWVWBREE) NEET A EAamLTc

Z D, Rice KD T JU— TFIE InAs/GaSb D R (T
Simk F—EV 7 LEEAREERL. CORBLRE
BNV AR TR L. DODLEY RIFEEROEF
ft&ERT T t%%&ibn\é[ lo TOEMICBEWNT
LEUET v IVDOESITZFHA L TEAL, ZDHL
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RESEARCH AO1
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T.Yoshida et al., Phys. Rev. Lett. 112, 196404 (2014).

M. Nakagawa and Norio Kawakami, Phys. Rev. A89, 013627 (2014);
Phys. Rev. Lett. 115, 165303 (2015).

R.Petersetal, &g

F. Matsuda et al., J. Phys. Soc. Jpn. 83, 083707 (2014).

H. Obuse et al., Phys. Rev. B92, 045424 (2015).
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S. Furukawa and M. Ueda, New J. Phys. 17, 115014 (2015).
S. Furukawa and M. Ueda, Phys. Rev. Lett. 111, 090401 (2013).
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Study of Topological Phases in Ruthenates

Chanchal Sow / REAE KFFIEFIHZTA
(FAHZEE @ A01 BIEFIREE)

The concept of topology can be very useful in
understanding many important phenomena
occurring in highly correlated materials. To
demonstrate this importance, we mainly focus on two
ruthenium oxides (ruthenates): Sr,RuO, and Ca,RuO,.
Sr,RuO,: I 'am involved mainly in the crystal growth
and its initial characterizations to achieve high
quality Sr,RuQ, single crystals for the study of Novel
Topological Phases such as: (i) realizing Half Quantum
Vortex (HQV), (ii) fabrication of topological junctions
between ferromagnet and triplet superconductor (F/
T) to observe the long range proximity effect.

Ca,RuO,: Ca,Ru0O, (CRO) is a Mott insulator that
becomes a good metal by suitable stimuli such as
chemical substitution [1], pressure, temperature, or
electric field [2]. Application of electric-field or current
can induce novel electronic states in this strongly
correlated material. My main focus is to demonstrate
the power of non-equilibrium conditions to create
new phases, including topological phases. CRO is a
good candidate since its Mott gap decreases with
DC current [3]. | found that the resistance is indeed
reduced by more than 5 orders of magnitude in
4-5 mA current. Further, a small current (< 3 mA)
is sufficient to suppress the AFM ordering. All the
measurements so far are performed on high-quality
CRO single crystals grown by Prof. F. Nakamura
(Kurume Institute of Technology). When the
mechanism of such effect is better understood, this
technique may become useful in stabilizing desired
topological phases in such frozen electron solids (Mott
insulators).

[1]S. Nakatsuji et al., PRL 84, 2666 (2000).

[2] F.Nakamura et al., Sci. Rep. 3, 2536 (2013).
[3] R. Okazaki et al., JPSJ 82, 103702 (2013).
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| have done my Ph.D from Indian Institute of
Science, Bangalore, India in 2014. My thesis
is on the structural, magnetic, and magneto-
transport properties in oxide materials (mainly
strongly-correlated electron systems) addressing
the interplay between two competing order
parameters. In particular, | have studied
two kinds of competing interactions: (i)
the FM-AFM interplay either in bulk or at
the interface in thin films; (ii) the interplay
between FM and superconductivity (SC) in
spin-singlet superconductor (S)/ferromagnet
(F) heterostructures. Basically both of these
interplays lead to non-equilibrium phenomena
in these oxides with various hystereses.
Currently I am working as a Postdoc (TMS
project) in Quantum Materials Lab, Department
of Physics, Kyoto University, Japan. | enjoy every
small things like making samples, investigating
its properties and finally understanding the
underlying physics of it. | like hiking mountains
in Japan. | fear to take raw fish (Sashimi/Susi).
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“Topological Materials Science” has been accepted by MEXT.

20L5/dul/23
ME1EMNRODAIVENFELI S —]
REKE LB+ v > /(X

"Topological Materials Science Seminar (1)"

North Campus, Kyoto University

First order quantum evolution in disappearance of magnetic
order: Mott systems, unconventional superconductors and
itinerant ferromagnets

(plus)

Searching for topological vortex core in Sr,RuO,

Prof. Yasutomo J. Uemura

Columbia University in the City of New York

201L5/0ct/15
ME20 MRAOYH)IVIIBRIELZF—]
BRIFEARF KELF v /R

ITopological Materials Science Seminar (2) |

Ookayama campus, Tokyo Institute

of Technology

Long-distance entanglement of spin qubits via
quantum Hall edge states

Dr. Guang Yang

RIKEN Center for Emergent Matter Science, Wako, Japan

20L5/Nov/20

Mg 36 MRAOYHIVIERZELI S —]
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"Topological Materials Science Seminar (3)"

North Campus, Kyoto University

Weyl semimetals and superconductors :

Basics and Torsional chiral magnetic effect

Prof. Satoshi Fujimoto

Department of Materials Engineering Science

Osaka University

2015

20L5/Dec/21
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"Topological Materials Science Seminar (4)"

North Campus, Kyoto University

Odd frequency spin-triplet superconductivity

at magnetic / superconductor interfaces

Prof. Jason Robinson and Mr. Angelo Di Bernardo
St John’s College, Cambridge UK

c0lk/Jdan/15

Mg 50 MRAOYAIVMERNFEELIF—]
REAEE LB+ v 2 /(R

"Topological Materials Science Seminar (5)"

Yukawa Institute for Theoretical Physics, Kyoto University
Ising Superconductivity and Majorana Fermions in Transition
Metal Dichalcogenides

Prof. Kam Tuen Law

Hong Kong U. of Science and Technology

c0lk/Jan/28

Mg 6 hROJAIMERNFELIF—]
FEARF LB+ v > /N A

"Topological Materials Science Seminar (6)"

North Campus, Kyoto University

Weyl semi-metal: a new topological state

in condensed matter

Prof. Xi Dai

Institute of Physics, Chinese Academy of Sciences

20lk/Feb/28 (F&E)

[/ —NIVEREEXNF /WY ELEDZAT
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RBERFZEBYIRZ IR %) 38R/ F Y
v IiR—Ib

"With Nobel Laureate Dr. Bednorz - Topics from University

Physics: Superconductivity and Topology"
Yukawa Institute for Theoretical Physics
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Our visit started with my talk at YITP, in which
we discussed how a special type of spin-orbit
coupling called Ising spin-orbit coupling, can result
in the Ising superconducting state in transition
metal dichalcogenides (TMD) materials. This new
superconducting state has strongly enhanced
in-plane upper critical field. We discussed how
these TMD materials can be used to generate
topological superconductors and nodal topological
superconductors. Many of these new results are
inspired by previous works of Prof. Sato. | have also
benefited from the discussions with Prof. Kawakami,
Prof. Maeno and Prof. Sato who attended the seminar.

Prof. Yanase at Kyoto University is also very
interested in superconducting TMD materials. We
had long discussions on how new topological
superconducting phases can be generated in these
systems, particularly in single layer and bilayer TMDs
under in-plane magnetic fields.

In the meeting with Prof. Kawakami, Prof. Kawakami
introduced to me some of his very interesting works
about the interaction effects on the gapless modes in
topological insulators. We discussed how his previous
works can possibly be generalised to topological
insulators with different symmetries.
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The meeting with Prof. Matsuda was very fruitful.
We discussed how Majorana fermions can emerge
in d-wave superconductors with Rashba spin-
orbit couplings. We discussed possible detection
methods of Majorana fermions in these systems
such as CeColn5. We also discussed the possible
pairing phases of a uranium based superconductor
and the possible realization of Weyl topological
superconducting phases in this system.

During my visit, | had the privilege to have many
discussions with Prof. Sato. We discussed about a
project on realising topological superconductors with
nodal lines. With his deep insights, Prof. Sato pointed
out the essential symmetry conditions on how nodal
lines can emerge even in a conventional s-wave
superconductor. We will have further discussions
on this subject and establish a collaboration on
this subject. We also discussed how uni-directional
propagating surface states can be realized in gapless
topological superconductors. We will also have
collaborations on this project.

After my visit to YITP, | visited Prof. Nagaosa's group
at RIKEN. I had fruitful discussion with Prof. lwasa
on the detection of Ising superconductivity in
TMD materials and possible collaborations will be
established. During my visit at RIKEN, | also had the
opportunity to discuss with Prof. Guo-Qing Zheng
and Prof. Shingo Yonezawa who are members of the
Topological Material Project.
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BRICBITAT 4T v BT (AL 7rFXOTX
HA MBI B8EEE (KB). BLUOTZv 7 -
DA IVHEEBICH T HHIBISEOERR (WEF ) OEE
Db Y. EREGERDEIN, 5l REVZE
BREEARICHT DT IVBEE (E) & F—7F
LIEETAIVERRBICHBIT 2BEE (Bf) ICD20TD
HED D olc. REBICEHAXRD)IIEHSEDY DR
Bhd otz

AR TlE. BERRE 30 7)) II0 L TEREE
DEEEREDIC (159 ) BRTE Iz, BREIEDLW
B ECERZERIZIDINE, O—k—TL—
IRBERTIEEE EDERITE, BENTEE - HF
HEDREHNE N, TOMERLEBELT. T1IL¥
EE - VA IVBEEICHSITAMEORRCSEBEET
NEWROAFBEUEZRHRT A ENTEC. BEEL
SREEMRR ST DT

(X& kB FE)
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@® CIFAR"Quantum Materials Program Meeting” M ¥k &
2015108 18— 10838 (E~bUF—I)

015F 108 1B ~3HICEY M)A —)LTH#E
T M7z CIFAR (Canadian Institute for Advanced
Research) @ "Quantum Materials Program Meeting"
KREDRTFICDODVWTHRSE LF I, Quantum
Materials (QM) Program l& 1+ 4 R UH+ ZENDE
HEFWEICET AMBEDL. MEEHIL THET
BTEEZETDHUFARD I OU S LTH Y. Louis
Taillefer K5 (Sherbrooke KX ) B Z DHRETT, £eR
FFMTEE, TMS ORI RIS K & REER—KRIFT D X
VIN—=T. BAEHRKIFZDT FNA T —%HEDH TN
£9, S, 2OTOVSLEBEDTMS &£DXTR
fREDzSIT, NI ERIER, sIFE. BAOSMLE
Lize REOBMEIFKREEODILKDF L TLIEAE
FE£IA—Ov/HBRTVBAEWNT, FELDOHEEKSE
LA I L. Balents, Y. B. Kim, X. G. Wen, S. Sachdev, G.
Kotliar, A. Georges, Seamus Davis, M. Gingras, M. Franz
mEPBMLTVWE L, WETNEERRZERET
Plenary talk & L Z D Ix KIEFT CI A KRBEHS55E
IF 5D talk 375 < ERICBMT HDHT LT,

EETOU T LIKRRICEBE LIZEY T, TMS H
SIE)_ ERDEFEMMEE, TMS ICDWTHBN T %588
1T BEARD URU,Si, DE KR Nernst SIRIC DN TH
®EFTWVWE Lz, FRAOVAIVEETOERIL M A
Vishwanath A nonsymmorphic & & s &5 9
BRICBT S MROVAHIVHKRICET 2REETL. L
Fu KA ZEEE TR C MROYVAIVBEENRIET S
MARM G IC DL THEK (Geneva D M2S TDFEE
LIFERCABTLE) ZTTVWE LIz, £z AHR
FRAEEEOHEKL 3HIEFEHY . BTEH M. Greiner
RICK 2 ZEFRITH T 5 entanglement entropy D
BEDEIFERBICTF A T4 I BEDT LI, £
KBS RBEEICE T 2RENZVNTOY
TLBRICESTHY., HICBEHREEBGEEDH
FICETBEERNSHEFEHV T LI, WITNEBER
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MRIFBLERREEBICERE. B> TVLWAHDTIEE
L GLABELTLEEND (ERDAT v —T5fR
REFELGW)ERDLS T, £lee EFAEY
BRIEICET HRBOEEXRELE DL H Y. P. Mendel K
DA IN— AT A Ir B e DL, C Broholm K
HINA OY a7 & Prolr,0; D spin ice JREEIC DL T,
SHE (McMaster X)) DA JABMEKITEBIF B A E Y
Fr v 7ONMRBIEICOWTHEHBEEITVE LT, W
TNEAFEMBEH CEHLEET < ELTEIFSNT
WBHETT, BEAAMROYAIVGAEICDNT
IEERERRBRCEHEATNDIEETIEH Y FEAD
BREBRICHITS FROYVAHIVBOERIBN G T —< T
HY. SBOBBENIEEINE T,

&I&H. Taillefer ENEAREFIC M AROY AIVBEED
WA L TCWAACEEED T, BRDOBERITEL
feo BIIEIL. Taillefer K. )11 LK. AIEFEC. Balents .
Liang Fu K. A. Vishwanath &, M. Franz X & AT
Lize TOEHBL Y 3T, Weyl ¥EE. Weyl 8
8 - BRENGEELRATEEE. Liang Fu & BAD
SOEMEDEIC. BEDERICHWEALESH ST
LICTDEE L, Liang Fuld Weyl ¥ &8 - BnE
TETA4 T v ADOMEERNERICHRITTNAERELN
DERH T THNUSHENTARD Weyl 7 T)L=A > D
EERBEYTYT, THITHLT. BRHSDEME (&
UPBZ5< BROEMARDAHLDE L) (F@RENY
DL3DAMEGEER. AEYEBREDERLEBEEND
B2EDDBCS Fv v TDRA N/ —RKH50D 1 HIF
FheA Weyl 7 T)L=4 > & LTIRDED Weyl Bi7iE)
THBHEVSRHETT, NUTLIITHIT S Weyl
TENREEE (Weyl ¥RBHREL WS EENK AL D
feBRIT ) RIICER LIzDIE. G. Volovik & BN E
TH. BEACBHREICE2ERERBELEELT
|Z chiral anomaly G Ex&Zsw L CH Y. BADZ LD
& LR CIIBTY, Thic LT, Liang Fu ik A
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18% Weyl IC T BcICIF R E ViERZ A E L &L
FEWERSTWEE DT L, Weyl ¥ 28 - BIEE
DR ENEAERIDOTARE CEILECREBELTH
BT EEMEOTLDBLSTY,

2RI, BEEORICENS LEEENDELS

BCLED 200, BE. HEVBRVTEEVAA
Lo UBFELTBERNESNIZOHNKEZUNE
ThHoEBVWET, I—b—TLA77T. X.G Wen
KEEE LTWVAE. IS DEBMEREHRICH
WT—BEEBLHFEEIL Category theory 12 LD
WAL TVWBDOHHRITIEY T L, e TZDMA.
BARICIERBS LOHEENECTAVWTRE LWL
EEEDNTVWE L, EB. BRAERD MROYAH
JVHBIEIR - BEEARICH VT, MEMRE S HE
BLEDORTE. INETEREIEEVEDL D TIE
WA EWDSBEANZERAH Y. Wen RDEEE B
T. RETEon2RhLE Lz, TNICBEELTEE
FE12BICHAEINZE 1 EBEEMRRIcEWNTEHEA
BHAEICTHEHENCREE, BRL VW T L
& BROEKTERLZFED S LNE A,

SHEOSEAEL T, MROYH)IVIEDIZES.
HAMICREHFFEOMLVEET—<D—D2THd &
WOERPBRBAINE LIz, IFE. AFAREZEDE
ANThLZENROVAHIVEEOHETOY U MH%
DEUBEIFONTE Y. 5% TMSHZh 50BN
TaVIU FEERRLAELS. TORTEII>S
LEYZEVHICEEL TOLSHADPEONTLZDT
L&D

(& BAER)
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Bose-Fermi superfluid mixtures

Measuring entanglement
entropy through the interference of
quantum many-body twins

Antiferromagnetism with ultracold
atomic fermions

Giant Nernst effect due to chiral
superconducting fluctuations

The Topological Materials Science
(TMS) program in Japan

Nematic fluctuations and
superconductivity in iron-based
superconductors

Charge order in YBCO, with and
without magnetic fields

New techniques for density wave
visualization in the cuprate
pseudogap regime

High-field studies of the Fermi
surface and charge order in YBCO

High-field X-ray studies of charge
order in YBCO

Seebeck studies of charge order in
YBCO

Spin-liquid physics: the case of the
hyperkagome iridate Na,lr;Og

Spinice order in Pry.,Ir,,05.,
Recent developments in
topological semimetals

Odd-parity superconductors:
topological and Weyl

NMR evidence for a gapped
spin-liquid ground state in a
kagome Heisenberg antiferromagnet



@+ E SCCPDT—72 <3y 7 "Sr,Ru0,” IZEMLT

2015 1285H—12878 (L&#8)

78 32 3B K F (Shanghai Jiao Tong University :

SITU) T2015&F 12 B 5 — 7 HICEEI NIz “The
2015 International Workshop on Sr,RuQ,: Unresolved
Issues and Prospects” IcEMLE LTco TDT—7
¥ 3y FEERFEMBHIZE TMS D E R EE & E D
TW5 EBREAF D Shanghai Center for Complex
Physics (SCCP) " EEET HEDT. THE 2 —DFR
FIL TMS D7 K/\A =D Anthony Leggett Hid% (1
U/ AKESITUREB) . BIFTRIG Y 2 VN7 ML
KEDFEBED Ying Liu BIE T,

T DHEFE =1 Ying Liu #3% & Manfred Sigrist #3%
(ETH) HAM#E#ELTeE DT ZDBEMIE Sr,RuO, DREIn
BRFMEAE T — I, 1994 EORBLRERRLOROEE

T RICRBICAT CORRBBERDES>ETSE
DTT, SKLRUO, D M ARAY HIVBIREICE LTI,
1999 FICRBL & A4 T /VBIEED T v VIREED BN
FRINTHY 1. REBAICE ST ROV AIVER
EEMROERNEELN DY £ L, fEawe LT, R
FEDOHAZIV - A ZEBED Y F A4 THEHEKT
WEWRREHZEDD., ZNUICRD>TELDIRER
EFREECHRBTESZTTIVERVE VD EIRE SR
LIEIRET LI, FEAEDEEE —DDBEER
IC S eSS BOMRRIE. BREICE>TIHERICE
BEET LT

MERIE N ZOBEELESGHI0LDOHEET
DT LAFY LIEHDT. EERHEEEIT 45 DFEEL
HITER T —< D15 DEELITVE L, #HES
LU I Ui Lu 2 # (The Institute of Physics, Chinese
Academy of Sciences (I0S, CAS)). Fuchun Zhang #
B (WIKRE) BEEBMEN. BREERDIHYF
Lfeco FIeaiSFid TMS OB, FICERx Y bT—72
"Topo-Q" 707 S L\ &HBNT 5HEDLITVE LTz,

MEOEY Y3V, 2BEBMEHNERT 2KT
JIVISGEWBF + > /8 A (Xuhui Campus) OEREL
REBETCITDONE LI, 2#2HE -3 HEBIE. L&
MAALDHOSmAILH D A A > F v > /VX (Minhang
Campus) |CHFFAERE L. YIEFHE 12 ED SCCP t

SF-ETEyyarvhiiTbng Lic, TOBEIEY
BEBEOASETALF v V/INADERES LOBKET
¥, 3HEIFABBR eV, KTk b+ v
INAETORB/NAD BHZ v 1DELSNEL
FOBEVESRHICEEATNE LT

FBICIE. FIEFIE SrRuO, DBEEWNHMEEHC S
WaEsE L. Sigrist HIRISBEERTEDE Lo &
Ru €@ & DRE CRICEGRZRENMEIET 5D 5
[3-KA8) O¥iEEZRLE Lz, ARRZHE (EX)
I SrRUO, DIBESHIBD L 1 —8E T, BICRI
DIEFNRBETCEONAE Y ZEBREDS 1 b -
V7 MERMRBREBAN LE Lz, 2 HBEICIE Mineev
#4#2 (CEA, Grenoble) . Sr,RuQ, O B 15 3& xf #7 4 IC
DWTC. TNETORE - Bz B LIIERITLLC
wonfclUa—F#T0E L, T—ERDRBER
HEREEL. BRIFAL Y ZEET. BEIZ = DD
M. TEOEINETEAEEINTVWSHA TV
BH. HEWVIEHBZIEHA TIVRENRENEVND S
DT LTz, FIEIERERESIMEDRENTZ b ROY A
IVBIREIRRET T, %RE TIE LEABIBOIFIRR
HEBATCESHEENH D EWVND T ETLT

AAZIVIT Y IRICDL Tk Wen Huang K
(McMaster K) b5 EimfEsH. £l LuBTEDL b T
DERAZ BRI W LGRBROBERENH D T LT,
SrRUO, DEFEFEDBIEE/LICIEF I NE TEZ DEMR
Ak L CEEL L. —D LR ES DY £
Ao [2]o Liu B2 (1% PLD ® MBE COEFRAIZ & & I
BB LEWEBEAREDTLE Lz, TDEH. MPI
Dresden H* 5 & Clifford Hicks 4 & Alex Steppke 1
TH. R - [EfEm A DENHIMTOD SrRuO, DBIEE
ERREDEEZRLE LI

[1] M. Matsumoto and M. Sigrist, J. Phys. Soc. Jpn. 69,
994 (1999).

[2] Y. Krockenberger et al., Appl. Phys. Lett. 97, 082502
(2010).
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@ B/G Ideas in Quantum Materials . EPiIQS 7—2 < 3 v &ML T
2005F 12 B14H— 128188 (kA7)

— KA 7 (Lalolla) T2015F12H 14— 18H
|Z B & M fc “BIG Ideas in Quantum Materials
Workshop” ICEBNIILTz. DI w3 vid. TOHIE
KR CHIEMBEHIAZE [ b ROV AILPERZE (TMS)
RN L. BICEBEXY 7 —7 "Topo-Q" A4
SLDFEMERBN T HEEEIC. KEL—THHD
"Emergent Phenomena in Quantum Systems"(EPiQS)
TV LOBGBREELETSAT VAT =03y TH
EICDWTDFEZED B T EILH Tz, Fiz TMS-
PD @ Sow EBEONHOICHED TWVDHERRED R X
A—EEDT O, R TOEEMELOIE B ICHF
L. RE-T > 7 TO0OREEBETEEZFIBLTT
DHBRICEEF DIf feo BEHBPTIE A 74 ILZT7 K
FH 7o IO (UCSD) DR TR EEMEFR
DREER T, RFET « T — IEEARPTTBDKIEE
TithbNnrz,

BIG Ideas &E LT T DM RIE L— 7 BIF® ICAM
DRARYT—=ThHZH. EPIQS 7AY T MMIFIRE
NMERED—A. Basov TA (UCSD) HhESREEIN
feEBW e, vy a v OBMIFRC IRENT L
3HEOSEAH, ERFHIC2 Y3y, BRI
WTHFEIBF¥ETIEABDYDRAZ—1 Y3
. ZLTFRBICESD I vy avhdolc, Y
VAVIERTIZVVRITLDFRET, EBICIEEE
RICKZBEFA (15 28) b, THITHEWTT
HIER 3 BDHEE. FRIT4ZDFEBELN D ofc, BiF
BRI T OIS AIC20 0B EBRELTHBHD. Z
DH LS DEDERISERFEHE > Th o1z, B
RINTOFEREEIG D20 + 15 DEDOEAE & <
FoTWe, FIHDOREICIEIALS TMS 7OV 7 b
& Topo-Q 7OV S LDBN 7T % 10 DHEFEELE
MLTES oz, £lE2HEDRET « F—Tld. UC
Berkeley (UCB) @ Ramesh TAHNIRILF—EHDK
BHIRIF—BROEAELHOREREY a—7
LRATHLCES I,

Ty arnr—<& LT "Topology and New
States of Matter” A\ 2 7 < 3 >/, “Superconductivity”
N2t w3 v ZOMITIE Two Dimensional
Materials”. “Quantum Control and Information”.
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“Visualization of Physical Phenomena”. “Non-
equilibrium Phenomena and Measurements under
Extreme Conditions”, & 51T “Social Impact” & > 1z,
CDORFECIIRFEEEIT TBHDHEET —XICALT
AN Big ldea DD ? ] & 1 MDA Z A RICBHEET %
TEIKGEL2TWe, MR TE. bROYAIVIEICE
THFECEDL D/ BIGIdeas (LU B HFEEIN
feOhZEHLIC, REOFERZHFEL LIz,

FROVAIVEICEL T, OOy a3 VIiEE
T EE Joel Moore A (UCB) BhE3RTT 4 T v
IETAIINEBOEENE, AT F T IV A UHEE
D "Holy Grail (B2#F) " ThH B EDFEL BTz T
Dy 3V TlE. HTMS ODEBRY RINA S —THH
% S.C. Zhang TA (Stanford) (&, B/ & L T Big Data
*® Machine Learning %z EZBRE L T AR T AIL
EFMEAEFELUSHEECORITR T EEEITT
Armitage £ A (Johns Hopkins) (&7 2 LY 33D
HEEC. Bl LTEGAMEEROARZE TDOD
HICK B bRAOYAIVEDORIEREZE STz, Samath &
A (Penn State) & MBE ZEkE L1z b ROY AV
R EBIMEAR - BEERE DL BN Ty RRTD
Topological Spintronics B % B/ [CEIF Tz,

RRAFHOE>—D2D MROVAIEL Y 3>
TlE. ETEED Gedik TA (MIT) BAFLD bR
02 AIVIERIR & Bl ITE Sz, 58783 D Madhavan
Th (A1) /A4UUQ EENEEFEST & THR
WFEICEHRT S b RAOYA)VIREEZ HIET Bl &
55 L7z Ong T A (Princeton) DFEERERIL [Chiral
Anomaly in Dirac/Weyl Semimetals| T. ®lchHA =
W7/ —DEENERH SRR CORIEE T, X
IR TEERICHhA U T WEBAN D Tz, BIICH A
C Future Directions & L CEIFe 7 —xIE 1. A1 5
W7 /U= 2.XAZFTTIVZF >, 3. ALK
HEBFHIER. 4 TFENR CHEREINCHETES
. 5 B - pBMETF R IVROHFTE MAROT AL
B (parafermion 7= &) T TMS TERWU A TV S
DEFEREDT—EZEATWAHNRTH>c, A
BELA—HLTWBEEATIEBNT. TMS TlELH
ICTHFRNITIREMY - REAIMDOH 2MREEH L TVEH
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BEHONZH, TMS X 2 /\—DIREDEEDL Sl AL
ICHRRFF CE % & B oz, Vishwanath TA (UCB) (&,
TAIVERREE FROYVAIVBREDENE LT, &
EHDOT7TIVZT—2EINIVIDTAZIVT7 /) —D
EEMAERL. KEE/ VLV ZIREOEFIEICET S
@ C UCB d Analytis 7 )b— T DREEREEN LTz,
[Big Ideas & L C Wild Ideas A 5] &WDRTA K
oD T. KREEBICHLLS THnik MWeyled”
ldeas) EEWTEHEDSTzDTIE ) EBWzET AL
REHSIFZDEIITLED. WD T &2, T
DRZNEIE ETHDERICFEDETES DT ETH
BZGk (KfeCTERER),

TDELDL Y 3> TH MROTAIVYEICRSE
I BHEENZH D, Yacoby T A (Harvard) 1. 2
RTEBF ALV R—)L (QSH) #gED T v IIREE [F]
Fbl ORBEBN LIz, ThlE. BEE) — Nigh
SOREHEMRTCHFRINSBETHAEME (Tv )
ICRWTHIRT 5 &%, BEERFREROEIBHRESE
T — ) IR LT A9 TR LzRE (Nature
Physics 10, 638 (2014)) Tdh 5., TNEERBET LM
B (Hart et al, arXiv: 1509.02940) MEHBEE H > 1,

BEEICRELTIE 2HBDY v > 3 > 7T Schuller
Th (UCSD) EEDH &L CFAREFWE 7OV T
7 MMRERE D Taillefer £ A (Sherbrooke) & Davis &
A (Cornell) HMRE LY RBEEARDOERICEL
T FICETRARORRELEFY vv 7L EEKE
DERICODVWTERH7T— 226 LicERLI, 3HB
l& Chubukov & A, (Minnesota) EEf CT. Maple T A
(UCSD). Keimer &£A, (MPI Stuttgart) SHEEE L Te,

RTMEDL YV avEFLEWC DD Y 3
V. T T TV MoS, 5 EDFEED Phillip Kim &
A (Harvard) 1ICX26HDEIELHE > A T8 H
Hd ). USA TOTDRBFNDELDEETH DHHU
HNfce WhWBAZ Y TEATERFEELET 72T
VT =)V - ANTOEBICET BRI, TMS DL
2THEAEMNMEN L TES>TWED. HEDHEESE
BAERS>EBBELED e, V27 T 0iEEDERITH
BAOHBEE LT, fOTA - EETA (NIMS) (TLY
EEEmINAARENRTVE (h-BN) OEEMH
AT TV EEHRNTH ST,

FRUEDBMELL D DB LD
IRERELPDERICLT. 1EREIE

RIBD 2 &R
BEELYC
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THEOEPIQS 7O T LDEEZES
Dusan Pejakovic T@:t (E) & Ernie Glover &+ (),
SELRET AT

X L—

TENMEBICE>TEHES5Z 5K D Basov TANSEALER
BEZSLT IV AhSo>fc. TORYELZY 3
VT 2 BEFEL S DERMEBICSEREDL S TG ERE
DNdpolce TNHT AUARZAIVHERD TR L
e, EEDBRAICIS>TE L THEELLDIEIE
BOTHARET T, FEAEDFEEITRT ) —2D
s S FERE DB £ THEUEICEIE B > TR Z S
52T\ &ETH S,

\

EPIQS 7OV S LlE. REL—THHOXREFTEY
072 LT. BEFZHRRATCORRELE. EVET
KRB, BN TFOHIRG EOEBIFZIE A RIC 2014
F1N AELS S5 FROHEBZIT > T2, EERIAR
E 19 AICHEEEK 41 B, MESHEPIR 12 41K
4BH. Z L EHmEY2—&ELTE6 jt—?— ”*\EE%’J
10 EMO@mENH S, Bist 2 —IGEEINTZD
Harvard, MIT, Stanford, UCB, UCSB, UIUC T#%H %, &F
R—IVREES NROVAHIVNBERZFEET —<
D—D2THY. TMS DBHNT R/INAH—dD S.C. Zhang
Th (Stanford). Anthony Leggett A (UIUC) Z ik
C&. TMS AV IN—=ERADRNAREEL LN, FW
BT EICEPIQS 7OV o bETMS OV TV b &
DIN— b =2y THIERENDDH 5,

TIAT VAT =023y TORBEICDWVTIE
Pejakovic T A D5 UCBDREER A FE A L T TMS &
EPIQS DERIBMEDIREZ N2V TWeh SEOD
KRR CEEB#K L CEFRNGREZED ST EHT
T, SRIDORE CHEREH STz Moore & A (UCB)
EAREGOEBEZERE LT 2016 ER¥ICHET S
ZHAHETH Y. Moore TADSIEREMERODFELWL
BRFEBC T EDNTE. Ffz Moore L5 .
Topo-Q DX ST AMZRTAT S LDRFEICEHKE
BOhHDENDTETHolz, S MOy
FOZRICE > THENRAEENS T L IEEENE
Wes 2,

(X& : m% 171E)
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