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10 PIEBIZEEZDE SO B 1 B evcesessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssans sannmEENE



Line-by-line OAWG %17 2 729I2i%, fitE— REDHELZNZIC~ A7 2T WERH Y £ LS, FEORRE L
FIREHAND Z LT, EBRRERS LRV E L, ARETIEITELA ML =g E LT, BEREAL—Y— #ViK
LA DIERE 2 I B E U, FRCHE O# 0 IR LB OEREFZBR T, fte— FEMsInWTkE T2 Lick-
Ther 120 GHz W) 7= A MV AZEV T Z LRI LE L, 20X ) REBERVIELO Y = & MNP UL
AiE, RFHBEUANTIIERT DL Z ERARETHY . line-by-line OAWG O & BETE I E W ET,
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1. Mamoru Endo, Isao Ito, and Yohei Kobayashi, "Direct 15-GHz mode-spacing optical frequency comb with a Kerr-
lens mode-locked Yb:Y203 ceramic laser," Opt. Express 23, 1276-1282 (2015).
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Martin Rotter
McPhase Project, Hainsbergerstr 13, D — 01159 Dresden, Germany
martin_rotter@mcphase.de

www.mcphase.de

It was around Christmas 2014, when I received somehow as a Christmas gift the wonderful news from Prof.
Yoshizawa, that I was invited to visit ISSP from Nov 2015 to Jan 2016. I had visited the institute before and thus was
familiar with the abundant scientific ongoing activities at this place. Moreover, the three months were going to be my
first “long stay” in Japan. The formalities like organising visa, submitting and correcting my quite complex CV etc.
turned out to be quite exhausting. However, having overcome these initial obstacles I experienced a scientifically
prosperous and overall extremely enjoyable time in Japan. Being married to a Japanese I was already quite familiar

with the way of life, which is different from Europe.

Fortunately my wife could join me for nearly the whole time of my visit and introduced me to the variety an richness
of this countries culture, people and customs. Yet we both were utterly surprised, when it turned out, that actually
many gifted musicians are among the staff of ISSP and we enjoyed a beautiful musical evening concert. I immediately
thought of famous physicists such as Albert Einstein, Max Planck or Werner Heisenberg who used to play actively
music. One of the highlights of our stay was the bus tour organised by the International Liaison Office with activities

such as learning to prepare Soba noodle and Japanese ceramics.

Let me also mention the material conditions of the stay, which were truly excellent and hassle-free. Everything was
taken care of for me, lodging was provided in a large and comfortable apartment in the Kashiwa international lodge.
This is just a few minutes walk from the institute and can be easily reached from the next train station. Bikes were
provided for me and my wife and thus on the weekends we managed to explore many parts of the vicinity, visit
shrines, Rakugo, Kabuki and enjoy hiking on Mount Tsukuba and much more. For more distant trips the japanese
railway system is ubiquitous and to undergo the effort to drive a car seems even more crazy than in any other place I

have been before.

The scientific goal of my visit was to bring the software suite McPhase to ISSP. This particular software is the
outcome of a long collaboration of many scientists and it is used to do numerical simulations for complex magnetic
matter. The output of these simulations can be directly confronted with experimental data from magnetic
measurements, neutron scattering etc. When I came here, I was surprised to learn that Prof. Yoshizawa and Yoichi
Tkeda had just collected beautiful neutron scattering data on La2xSriCoQO4, on which I have started some McPhase
simulations two years before. What turned out an initial application to analyse the new data became an elaborate
effort to understand doped 2-1-4 oxides during my stay. I hope truly, that I could get across the possibilities of the
McPhase software in my seminar talk on this topic and that the Japanese user community of this scientific software

is going to grow in future.

It was a pleasure to stay at ISSP.

12 PEBIZEEZDE SO B 1 B evesessessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans sannEENE



PIPERF A 1B 55 2
A E L RWBLOTL & i

BEF: 2015 11 16 B(A)~20154 11 A 18 B (k)
TR METTRATAEE 6 [ KERZE (A632)

FRSRBREE - SO (R RAIK)

ERIERAE - fIIES (WIEDD) . JISEE (VERT) . @l — (OIERD . BRI (PEn) . Wz — (WMD) |
TEACK L (VERT) . ks (PERE) o BEOEE — (WVERD) . JITRDE (BORBEE) . M58 GRTRBEEET) . BFhiE s
CRAERABAIT) . #RIF = (BoRBEED)

\

N

A RITIE D OMEMIRICHIT 2 EERSBEE LTSN TEY . SHLRBHBROEE L L TRRELRIT T
WET, 21 HRICAS TS, BTAE VKR BFAELUTA R T )V DR—=X « T Ao B AU A
R T 4w IR NRa U INE (DA TN « AH—IA4 2 Lo i) 70 &L B - EBRREE D O EE R BN
BENTUWET, ABFERIE. BREIFARE Y 3 I - T 2RO T LA 7 Z—R081 LVMFZEEEEBIH A2 309 & 5 724y
mr—~ a7 NOAEEZBIEL T, ERE - HRES—FICE LT THT s Ay a2 T2 T5
LRt T 52 LA HME LT L E LIz, 207, T XTOHIGERICOWT, 5 /M OBERINE DR H 2 Mk L
Fli, T, BFOFEREVI BEHNG, FB-AFILLD LI F v —721F T, BRICEDEBIOREOHELC 2 A
VM b o E ST D L L bIT, B ORKBEAETE]Y ANE Lz, BEMIZIE, 15 oIt LT,
INBZ X B DEEHGREAS 27 £F, RAZ—FREN 32 F, At T4 hoRER LRV E L, BNEIX, ¥R 113 A, 2 BHA
113 A, 38 HH 93 AL RS T L, BUEERNZ, ITVE THIfE L7 &1 A E 2 ROEHINIFES DBIE L 70 AFRRE T
LE=DOT, ZOSBHEOEREENEML THNEZ 8L b £3, & ITKRERE - K2 NV EOEFOBMERS
ol Tl MEHEOT 4 AH ¥ a VZHEBRIIZSM L T e Z e b, HFOBFRE VD BIIEH2ICERK
STz BvET,

bkl flE, MIEPETAEVEE, —HEBRAEYTA AR MR PO, ZBEN Y7 I A ML —va v
RTLEDN, WThOT =220 T, KATHROERRE R & EImAR L OB TRIARES SN & L b, #Y Tifk
TAAT Y a R BORBREREDA A FPNERIIZDINE L, X, MIREEDZA ML THLHH AL R
o G LW HIbHAIER SN E B ET, HEIE, AFRSICB T d#EmaeEL LT, fBkov v a2
AN —=RRFERIZDTRPDH LT —~ B LWVFEBEIROAIRA L R L. RERMITE 225 Z L 20151300 T,
ZOE D BRPRITONWTIE, BT A LA — /LTIl TE 200 T, AR L T NWHFIIEHE 12 H ORBRICTE
L7z EnET,

BB, AR O - BBICH > CTHOE W& E LM A Y v 7D 2 L ICHESMEHRY
LTCWEEEE LIeaE - KR EDOTRATR S AIZ, ZOREED TEHW-LET,

DRz v 7o NEEAFEZBILET,

B B B B B B s s s s s nnsnnsnnsnns PHEMELVE 6 BiE 1 5 13



11H16 H (A)

13:00 )M GER)

70a49 35 A

AT

SO (RERSIR) 1T LoIC
JER - W GRR)

13:10-13:40 [I1]

13:40-14:05 [12]

14:05-14:25 [O1]

14:25-14:45 [02]

14:45-15:05 [03]

15:05-15:25 break

JIFSE (BRR)

TS LRADRHRT D 3. BT ABIMERITET D8 A AR

ANEFERE CRERFR)

Ry RT U H BRRAEEA LT S=1/2 =AMk T RORIEER O FL IR EE

WZGER GRTR)

BT A RIKIZ R 28 BHEE O BRI RRE

FRACRR)
BFACVIREEGEOMKIE L E & XA I 7 R Kitaev BRIk T 5 7 T R 7 —8H ST
LUz & 2058

P FHE GRTR)

Field-Induced Successive Phase Transitions in the Spin-1/2 Frustrated Antiferromagnet

Ba2CoTeOs and Highly Degenerate Classical Ground States

JER: - KR GRR)

15:25-15:55 [13]

15:55-16:15 [O4]

16:15-16:45 [14]

16:45-17:05 [O5]

17:05-17:25 [06]

11 H17H (K

AR CRIBRRFR)

FHERGPEIRIZ L D BF A B R D FHT 0 R

REBEE (BLAF)

ST A BRI YE EtMesSb[Pd(dmit)e]s D A B FHE & A A A F I U A
B (FREIRNLR)

Bl A KRB AF R A S50 1237 7 2 N L— Mg ROy ¥ 7
VERRIESS (JR-F JIHA%)

T TV ST K D REMERIE O B - d K OSEIBAIRER Y A R 7 A -
HEME (TR

FLJE — BEIEBMER CsFeCls I2B1T 5 [ b EtiiE®

JER - #FEE (oK)

9:00-9:30 [I5]

9:30-10:00 [I6]

10:00-10:20 [O7]

10:20-10:40 break

Zhaoming Tian (3EK)

Exotic topological phenomena near the quantum metal-insulator transition in pyrochlore
iridates

/INEY A (BEAT)

NArrzu7 UDEFAERE - BRFHBICBT D : 7+ bl BFAEYTA X, £/
K=, By 7 AE—F

AR (ROR)

Ay a7 AT 7RG SrCropGal2-9p019 DI K OERGEEEIZ K 5 200 T 126 X 5
TR R B AR

[ Y |l R AN T 1 = 2 TE RN N N



JER : HAF R GRTK)

10:40-11:00 [0O8§]

11:00-11:20 [09]

11:20-11:50 [I7]

FHRIKSC ORK)

BVREREIC LD BT AL LT A ADFAE R OBLI

IFBEE (FROR)

A Y CHGETRRIIR 5 P\ & 7”7 BasCuSb20o DR 2 JE 3 ESR
Bz (ROK)

SR L RE A 81 ACuMoO4(OH) (A = Na, K)\Z31F 2 #iEA S & Bk

11:50-13:00 lunch break
R AaEiE— (K)

13:00-13:30 [18]

13:30-13:55 [19]

13:55-14:25 [110]

14:25-14:45 Dbreak

PIKE CREUK)

X 7 VHEVER DY & Hhe

SEARIE—RE (k)

—WES TV B ABEIZEOBLR. BRARY 1 Rinb)
=REE CGER)

T A T VEEER CsCuCls DRGSR EE B

JER « RARIE—RR (koK)

14:45-15:15 [I11]

15:15-15:35 [010]

15:35-15:55 [011]

15:55-16:15 [012]

16:15-16:35 [013]

16:35-18:00 HRA ¥

P (EEAT)

EF¥T7 T A B L— MEREMERIZBIT 2 B BHLT T h—, ~U aA XNVAE IR, R—T v

7 A

RHtLRE (BRI

RAF NI A UAEFITBIT D bR v IV E v & BEELOB A
REMG GFER)

7 J A b b— hIREENE - SOBBEMEATERBIC T D PR VA NVBRAREE DT X o TV A R

7 MZ X AW

NEFHFEE (B KR)

NFVTLR) T =FROAE L RFLHAFIT R

SOARPESE (Jed 2 R)

WD Hkk 1 Kitaev-Heinseberg #8 O RN & LEVO IR KT

—¥ v a3 Poster session

18:00-20:00 ZR#%£ Banquet : #MEEF 6o b —

11 H18H 0K)

JER - BEE T OGRN)

9:00-9:30 [112]

9:30-9:50 [014]

9:50-10:05 [O15]

10:05-10:25 [016]

HHH GRK)

71 = A K- BEEYE O NMR (2 & 5 #F5E

e (RK)

DN IA~— R XD RARY A N OREKHIMEE DR

S (JedRSER)

71 A AKEFSOBRENER D A B2 ¥ ¥ o TRl

RALE GK)

TUINTy MU= B KD T T AR TR A RO

............................................................................ PIEIE X O 56 B 1 5

15



10:25-10:45 [O17]

10:45-11:00 break

HATIER (B
S=1 0 A A S BT AL RITHIT D AEERRE & ki

JER - Bz (GRAER)

11:00-11:30 [113]

11:30-12:00 [114]

NS (ROK)

BT AR LAY ORISR S
AR S GRAEK)
BTAEUF v v 7 ROBEBRBETD

X
i

12:00-13:00 lunch break
FER - FINIES (RK)

13:00-13:20 [018]

13:20-13:40 [019]

13:40-14:10 [I15]

14:10-14:30 [020]

14:30-14:50 break

£t FH P (RROKR)

E=MfAE YT 2—7 CsCrFs OBE L

BZF— BN

A AT 2 — 7 OSARRERERT & FHEE D fighT

RIS (P ax—T7K)

1 RILEF A B U RIZEIT 5 Dzyaloshinskii-Moriya tH AA/EH & 8+ A £ 2Lng
JBFEAT  (RAER)

T7IAML—Ya YAV RIZBI DA UL E LAY

JER - )ISEEE GRR)

14:50-15:10 [021]

15:10-15:30 [022]

15:30-15:50 [023]

15:50-16:10 [024]

16:10-16:30 [025]

16:30-16:50 [026]

16:50-17:10 [027]

17:10- BDOIZ

BAREE (LK)

Lieb-Schultz-Mattis O EHDILHE

HPRKA (b )

Haldane gap O#3 CEE D ke RN EAR D SPT IRTHE

Bp 2 K (BT HEAE)

2 T AL = THEHRERED A B RO~ DI

TREFIER (W isn)

Berezinskii-Kosterlitz-Thouless HHJIREFHIZ 35 1T 28 L OEG B4

HAER] GROTBERR)

77 AMb— b AV T ROBKGE LM & A E R

MR R

Frustration and quantum effects in the spin-1/2 triangular-lattice antiferromagnet BasCoSb20s
IR (RR)

Ji-do B A VU TRAICK T D B HERRORfE T vy Ialb =Ty

ARAH—t > a3 Poster session
11 H 178 (k) 16:35-18:00
[P1]  RALRE #FR)
S=1/24 1 %kt 7 7 A b L— Mgtk NaCuMoO4(OH) D 3 #lifgzsy Bt sk L 5 isiéss ESR HIE
P21  FHRJIZFE (FFKR)
Ground State of an Anisotropic S=1/2 Two-Leg Ladder with Different Leg Interactions

16  PIEMFE LD SO B 1 B ceereerrreeirssirsmsisrmsrmsrne s snm s s rmns s na s snmsnnnas TE RN N N



[P3]

[P4]

[P5]

[P6]

[P7]

(P8]

[P9]

[P10]

[P11]

[P12]

[P13]

[P14]

[P15]

[P16]

[P17]

[P18]

[P19]

[P20]

[P21]

[P22]

PR IhE (BEATT)

uSR Study on the Pyrochlore Iridates Rzlr207 (R=Sm,Nd)

MATESE CEHIK)

BATETA YT A HICEBT 5T/ ~ — B A & SRBerEE BAEH

JIRBCRES (5 R)

#HE—RoL7 7 A b L— MM CusMo209 (123317 5 Cu-NMR

OB GREERR)

REDZ A Ty FETRAE ST ERE AsCusMO02(S04)4(A=K, Rb, Cs M=Al,Ga) D& L UMD Rt

HIRIFSE

AL — (RK)

R VRN RIT S B A —ORRNRIRD TN L EDORE

MAE S (R

TN =T TR, | Y a TR BOBBEE R D SRS R L R

TTEFEE (K

TSN D D A T X —3-Br-4-F-VIZE17 5~/ > BEC WiES

By — CHrikR)

YA 2 2 AT & BT )1 F

ARG (WAHEAS)

RBHERR T 2R S R WIEJT R FREVEIRTEIR ~ o 77 > It b

R (HER)

TIRILERE A A ~—F% SrCux(B0s)2 @ THz fElkIZ 31T 5 E S T ESR

AIRARENE (R)

2WICAE S )b« IN—R « T A o Z A VERRICI T % Kosterlitz-Thouless §5%

KEEGAB (T JBAE)

7 F AN L— RMEBEMSEIZBIT 2 A 2= T v 7RO

AREARE RK)

H I A Z AR NaBasMnsFi1 OB

A BR GRK)

B Ak - = fAEFREE R YBaCosOr DR UihiE

MREm GRpP)

Magnetic “three states of matter” in two and three dimensions: a quantum Monte Carlo study of the extended

toric codes

Purintorn Chanlert (3 T..K)

Characterization of the Spin-1/2 Frustrated Antiferromagnet BazCoTeOsg
BT (THR)

Ry RREDOHD SS1NAVB W THIZBIT AT X TV A NARY T A

EHE—I GRX)

ZIRIE = AR RORBEE R BaaNiTeOs DM EE 77 A FL—va

g — OuiiR)

SU(2) *}#rM: & Lieb-Schultz-Mattis O EEE

Tl (RCK)

S=1/2 XXZ SR FF DR 7 = F

B B B B B B s s s s s nnsnnsnnsnns PHEMELVE 6 BiE 1 5 17



[P23]

[P24]

[P25]

[P26]

[P27]

[P28]

[P29]

[P30]

[P31]

[P32]

18

Miklos Lajko (LK)

Chiral phases in SU(N) fermionic Mott insulators

BrAFnak GRK)

S=1 AV 7% —%WE BIP-TENO ORI & kAR T

w2y (HER)

FBAFBESGIE T/ 3 A v 7 a7 BORBEMERIC I 2~ 7 VHGEIRIE L A8 R~ T« v 7 HHEBLO BERRITSE

A (k)

HE— R IC SO MER SrCo2V20s D RIS

PIEE GRK)

Event-chain &> 7 # /)L ikl KB B A T VEEER ORISR O fENT

RABFEKER (HUK)

70 = R SOBRENE R O TR S LR & kR T

R GRK)

HIEIL Y NS— A =T =AY 7 by =7 HeDOFIM 5k « 1S5 OFRS

NEFFTL (RK)

FaTNaAfMIEDTT v b by TRESGORA

W GER)

A T AEFIVEARNVR YA MTIS T 2 ENhERE

YA (R)

BTAE LV R~T 4 v ZRIZBIT D hARa U B LK

PEMEXDE S BFE 15



PIPERE ST I 5222
HEXIGHE FRICBF AT+ b2y JHOHERI O®E

BEF : 20154118268 (K) 13:00 ~ 11A288 () 12:10
SR MIERAALE 6B KEERE (A632)

WFESTRRRESE - W (FR)
HLRREHE - EILFHE GREER) . mAsait (BOREL, MPI), KESEQ] (THEKR), #iE (BKRT1D),
ERRSEM (PERD) . RS (FEER) . RPZ GREER) . RS (HEmD)

PEERD D WVITEEBICBWTET EIELN 7 —a VB X - T 7% TR LT BCS 9d 5\ % BEC MIIZEEE
L7RABIZ =% o b = v Z ik & PR, 1960 FROBIRE O BCS BEinfk L EZICERMNIC TS SNE LR, 20
FAEITITAR £ CEBRIJICHESL L COARWIRILTH Y £ L7z, &l TiSex X TasNiSes; 72 EOBB GBI V27T A R
TH Y b= 7 iERIRE LTS L, T TazNiSes 134k« B - B TIEIC K > T=F v b= v 7 #EzikiC
TN EDRHERINTHEREEZEDTEY ET, —FH., W< hbxXy b=y 7 HORRRMEDTER STV RS TR 14
BRI E OB TAICE LT, Belt 53T LA EOTRESSE T CROM 2727 77 74 NOFHE TR b=y
JHTHAAREMENER SN TE Y ET L, FLARIEEB TH D ERA T RIZBWT O T 3 BRIk & 5 HH
EBNRRNZINTEY, =XV b=y 7HOEEL L THEEINTEY 9, I 5612, TaeNiSes ICBWTHERET T
XY b=y 7 MICHEET BRSNS, BARED SHREICEET 57—~ L LTHIEREED TR £,
UEDX S 72Emob &I, FREEHZ TWDH XY b=y ZHICBET 2 EHMAS P ZE - Al S, 2015 4 11 A
26 H~28 H® 3 HHIZ7z > THPEIFERT 6 BERGERE IR W RSN E LT,

ARROKROTa 7T MR LET LR, MIBOA—T =0 FTHINCHRICHSOZELZ WL EE LK, 90
HDOBMEEBDZ TR b=y 7Hfafxd L SRBEREERIZONTHERDIITONE Lz, B#lO'y v a VBT,
AMFISE AT ¥ > k= v 7 #ifgik TazNiSes OJEIFHEMREIZ OV T, KAFHL IS TS 4 FFOE » MERIAK
BaFe2Ss OEJHEBILEIZ DWW THREEITWVE LT-, TasNiSes DL HiZ=F v h=v Z7fKD BEC il (H 2D\ i,
BEC-BCS 7 1 A A4 — S—fgll) ITALfE$ 2 =% > b= v 7 Mg, BBIRE LD @ikl c bk cho £, —Fh
@ BaFesSs 1T, F— /VRE XY BIEMCTHHERETHEZEND AL —Z —ilgETidR Ty Mgk Ex b T
BOET, BRESEZHFOEBBER I LA FA RTHDH I LITMA T, 20X ) iz ENC L > THHl Lz e
A L OB EEMHAHET S 2 EOHEASERD TE L2ty a v ThY £ LT, SV TOSRBEEERT O v
Tar T, FE LTI LI FFA RITOWT, BTHERIK, SRR, 2F KD O R OMIEARRIT OV TR
NHYFE L7z, AiHERMKIEZ, Sy TS DD FeSeir-«Tex (ZOWT, J#E(GIZ X » THEEZ I 5 &
HEBEBRENERT L2 2R L, EEMTOETHEEOTES X (F LTENIIHE I HECIEORE S X ?) & mikiE
R L OROBIRICOWTilam L E LTz, — 5T EWNFERKRIT, N2 RICENC AR —WZ k> T4 LS BEC
OB L BCS fHIlE DY 7 AA— "= OW TR OERERZ WA UE L, $UBHROH D/ RIHTEN
WA=V RADEE . ALS REEITHEEL U 7oA BEORRE AR ) — S R S, T8 OREEOBE N BIRIE K U o E L
Too FHKIE, HREESERO L —F —E TN L DEEE X v v TOBANC OV TEEH L, SCREERITNZ
TEASYZRAN AT FA ROFEENERbHME LE Lz, EEIEZH TOBREX v v 7 ORFHITFEZ/M TEAM, X
By, MEDORE) ML BRBH Y Z 57O TT A, LY FFLO BB X HREETL & 9%

BlERERRAL —F v v a URRMBEI N, EFEPLITIER RSN R SNE LD, TOETIIROZF T b=y
JH I Oty v ary TORARMBKO RA Y70 OERH#EOMERSED 5T Y £ Lz, MATIMKIE, TiSez ED
TH Y b= TR OFEMHE OV TR L 72, TaNiSes-xSxiZ L > T=F T h = v 7 xR OEX 2 S L TR

B B B B B B s s s s s nnsnnsnnsnns PHEMELVE 6 BiE 1 5 19



., M T TaNiSes 1TH £ 9 EEr ¥ v v 7 PEAERTHY BEC-BCS 7 v 24— _"—fEkICH D LfEam LE L1,
T, RAZARITEGRONVEG b F Y b=y ViAo —iKama BH L £ Lz, 12, NMR & O ERAIEICH
Npabt—L A= PBEEL XY Ny JHTHOERDLHEN L7256 Z EAARICHAEIN T, =% h=v M
DOEAFZEZEDTELDZ LN TEHMET LR, 3 BRI EDIEDSLIEN G MR — R IE DL 5 |
TiSe2 3 & U TagNiSes D=F b= v 7 fi%Zi#Eim L. FFIZEII T TO TasNiSes DR FEHEE L =% b=y 7
OIENZ L BRI ONT, R TELNERT —F AR ENE Lz, Bix 2ERE - R TIEIC X B REES R,

[TaeNiSes lT=F > F=v Iififgik s LTERLTEV) Ensarierdanigonizk i icEBbnEd,

2 HHIT 92 A 0ZMEZWA T, SBCWBIRER, SRBEER, ¥4 ~—Fy MA. 2790 MBEIZ OV TR
FMOMTONE Lz, LT Faitix, Ry a b AX— KL% L7, TasNiSes OB, T' TSR (LY OB xE .,
RuP O& B kis & BInE., MESEE T TOREBEREBOT X b=y ZHRFHIZOW T, BBIEVITFERR D
WESNTHRYPLGED Z b o HENMTONE LT, i< =X b=y 7 Il Oty a AZBNWT, KREHELKHA
EAZAZOWT, KRN TTZ 7 74 MIOWT, 38 FTHESNIBETHRTF Y b=y 7 TH 2 wHEk
b & Tilkam L E L7, MEZRBGRRIC & - TR « 385 F CORE R T o AR — FOERPWRETH Y, =F 2 b
=y ZHIZBROTH LWETHERRT 2R E LTOBANREL-TWDH KU E L, —FH T, BTSN ER
DEELWRTTR, MBS TO=X Y =y Z7HICHD 3RO LHOERSHIFINET, i, SEREBEE I ©
e T, SRBEEERICETAMEOE A SICHOWTHEF SRR, BRERK, INIE TR LERNH Y £ LT,
HBF TS HERC 2SR L 7o/kSE R— 12 L B85 2 OB{REM S L OSORREMER O % FUITECRIBRER OISR O L 72 5 b
DTHY ., SOITHBBEXRER TIHARPITKREZEBIRYAEN TS ATREMS B SV E Lz, BREXEROMIUZ O
TG EBLWVEMOIGEIR H Y . WO THERBOBERILHELIZKL, SBRILITEALILRDTHAHKEE
FIAT 2GR ORE S ICEEE A= T E Lic, BEERIE, BREORZELZFA LHERRBICOWTHER L., fFiC
CaixLaxFeAs: R CIEE T F—7 2 5 L 5 2 OBMIERNRELT 5 2 EAVRE I, MEBFKOKE R—TRE DM
HWARUHDTHER ENE Lz, —F., /NhPE T KIL FeSe ~DHEMS T DA v Z—h L —3 g LN & o TRIREEEB IR A
ERF2ZLEZHERL. VBN LOSRMEBEOPFIZIE, 2 WTEOW KR ERTH O® v ¥ a9 » THim S V72 2BE - BEC-
BCS 7 n A4 — =L ORRICHIR AR o T b 2V E BV ET,

FEATET T BRI O v v a U bIaE D . NIEGRKAS T MEREEEIC SN TF Y V7T — R—=7 72 L
THGEN BT 5 2 L 25 L, Krockenberger F23 PraCuOs @ 7 =/ I mBHAIZ DWW THE LE Lz, BEFE 2p N
K& Cudd E#/ = RNy R OEMBEIFX v v 7R Er Lo TWVWD I ERRBIN, =X b=y 7L DH—
REENTENEEBD L EBWET, S offaTi, B ERR, Fa7 7 N7 =— Lo CHAMREMNE
OWFIBFR LIRS Z&I2E0, kLY BIRWET R—7 B THWBEREEBEELZ R~ T2 2R ELE L, X
for E R 1HERIE, BMROHEGERO 7 =V IWOERFEREZRZ L, ICRFERSNTWEAL U EL R ICL X v v 7
DFEEZZERICETE LE Lz, T MREbY CIEEMBEF ¥ v 70V NS A S CIHRMIE—B L Tk 0, @O
N DT RERBEICBN T XY Foy JHRED ENRRFNZRIZLTWDET DL, EDORIRETNLTERDLN
EROPEIIREEHA,

WBBRDOF A ~—Fy MAOE v v a T, K THELRFZZRNDESN FTORNIICOERFREZRL, 1 ~—
Ty MEDDBERHRFHEA~EB D DD EAERICB VT, 0.1eV BRED T R LX— 27— LOBERHE D N EEAICH
NHZEEWRELE L, SHEKZRAF—DOHETHIFERT LHAXOFRER LRI LWME SN TEY . BEn
RERIF — R — )L TCOBENEE D EXLBMAL — PN BEEOCA CNCEEREEL RKITTZ EPN@mmInE L, #
A R Bid, WESERIZSY A ~—HNOEMRBREZHRICIIAAEET VI L > THEERE A#m L. RN

K, ERS— RETFTVORBERFEZED S Z LIL - T, FA4~—Ty MALBEMRFHOTD XAV EEMHET 5
RAEBALE L, H< =XV b=y M I OFy ¥ 3 T, BRMBEIEE v MERESLL A ~—Fy FRE LI
ACHHBAE T ROR Y 27— 7 —v Th HERA VLV -FHA VBB - BHGIEIC O W TEmATTOhE L, A
FRRKIE, 2790 N EH TORA L -EARAEVIRBOIE TX o b=y 7 IS T 2R EE TS5 588 o8l
MEREL, DRI NI NEBEZXE L, A v—Fy MAIZOWTHZ X h= v VIR EES> TW2ZiF 5

20  PIEBFZE LD S6 B 1B ceceeesessessessssssssssssssssssssssssssssssssssesssssssssssssssssssssnns sannmEENE



DOTIFR VN EMFRRE S FH7-0i%, FHL T TIEVWEBWET, BFHIERKIE, £A14~—Fy MEEERKFHEO
BIGHECHEEEZRE L, 2O EWEKR T Y b=y 7 LR TE %) WE THLESHIEO RS RS Sh
F L7, MHAMEERIE, BESE T TOa UL N A E U EBOHE FHOMREE 2R L, ARKOFS L-=x
Yh=v e QBN REFHEEE L ONE Lz, 2RIBOFRRAY —Ey v ar, £ L THEESTHRIELS £ THm
BHNTEY £ LR, HFEOBMEDH 2 BEZRDIFIEA~DE » FEHFTWZET DO TIERNTL X 5%

R BITLEE TLEOTENOSMEIL 23 & LD LE LI, AN DL0 40 ZLOSNENRD V. 63 L OBNE
TAE Y - B - WOERE D XHREOHRIC OV Tl 2 B S E Lz, BTk, BAMZEBAY U EL X, K
FEICLEMN - BUED D X ONEN S, SRBREARS LOMEME ORI OV CGEE L, 230 RO A4 & B
SEWDTUELE L, oI, ZBRMERIIEWVEFROEMNED JBEEEIC OV THRLEmEREH L, 2ohTt=
ERDOc fPUEMO 7 — e UHEEREZEL NIV =T URZX Y b=y ZHONINV =T U ERIBTHD Z &0
S E L, K - BRI DOF v b=y 7 OB & EWVEFROMEmN LFICZE L, A%OBESHIF S
NWET, HBAFTIE, A HFEKESERABZEE LRI W TS L, BARENKARTFELBEE TO HsS (0
MU R At UE Uiz, HeS OfEfikE, B, SIS N R EB 0 200, =% v b=y 7 & OEIX
BN L TRERE LW v v a T Lz, MRS ORZIIHEILBBUICORER#REE Civ < < biv, 3 B TiHlam I
BTO My 7 A - HEEASID TEHINTIRRINE L,

REEOFAET AR ERBIETOWELEEE LYWL, =F T b=y ZHEWI BB T —~THY T DT,
FTIE L LE LI/ MR 2 b D122 5 E L TR £ LA, BEREOLES LEREED TV I b,
FIRBEER, BENVETR, AEROFICL=F U b=y 7HEVWIUIY OTEZ D LHAE S 2MERSEH L Z LN
DIPVFELT, ZEDWEREGLNRLRY E L, TORE, REZA MNpRA ST a— ) a—b—TJL—7
REAFEOMMZHI > T 7T DEAFRN - UE Uiz, EIIEREZRET 2I2h720 F LT, ZRRITHEELLE
SWE LR SERIF B OB RE, FEOKAFIEEE OBRRICR S BALE L BiFE3, Fo, Zofzsffo LEL T, 2%
DL ZATBIMIEINE LIl E - JEROMAT - ZMBEBOEHFICLHE LR EHILT L EFET,

2N = IR A BN
11A26H (&)
13:00-14:00 A—7=>7 JEK : bW & (B @)
W A= GRR) & Z3RE (543
HBINE= (FKR) EBH (54

MHFIsE (BEK) TazNiSes (281 BRI E K- e BiER & BEE (25 97)
K (FHAEK) AT RISRBEER OB T (25 4)

K& 104
14:10-15:25 SREBIRET JER - R 5 OK)
AR (ROK) AN A RIZRT DL BEE (25 4))
ENFIE (RK) FRMBREARIZE T D BCS-BEC 7 1 A4 —/3— (25 43)
¥ O RK) FeSe & Bai_xKFeeAss ROBREX v~ 7O RIPE (25 47)

B B B B B B s s s s s nnsnnsnnsnns PHEMELVE 6 BiE 1 5 21



15:30-16:30 HRAX—k v a1

16:40-18:30 —F > b=vw M1 JEE : FREH FHK)
mEARZEH (K, MPD) =% b=y ZiffEAEO L v o —-WEBE (30 47) RA Y D5 O R
KHE=ZA] (THER) =X b=y 7 HOBG & TaeNiSes DETIREE (30 43)
B (KR eI DL & R b 148 (25 43)
A 3E— (FER) TasNiSes D& E FIZH1T 200G L EFIRRE (256 27)

SR

-

11H27H &)
8:30-9:145 HFv v ar JER:HIER (BKR)

HARK (THKR) TasNiSes DL FAHICF1T D B THAE (154))

IR CBrER) Taz2NiSes 2%} 2% 3 /- /S— FET IV DRhE M L e rHEb XiIc k2
HRE (15 57)

JIIEFEAT  (RAER) J v R—=7 T'-214 @iRABEEAE LaisBEuo2CuO4 (251} 5 B EEH IR O ARl
WiE A (15 453)

PHRIERR (HK) RuP (C31F % @ Bk &8ss (15 49)

FKEERIN (K Wesh - L/ T OBRARERIE ) D A5 R BEloBE RIE (15 2)

9:45-10:35 =% h=y ZHHII JER : KA K (RIFEKR)
RERER (FEEKR) EAZZIBIT DX Y =y 7 OGN (25 4)
(%S MCON) 757 7 A ~ORABEIRRIEIC BT DR THHO AT (25 49)
REL 105
10:45-12:05 SRBEE T JERE - BHFE S (ER)
B A GRLK) iR RN & 5 1111 BUSREB R RITFET D02 (30 47)
BpIR % (R b RO(LFEEIGH LT8R BEEMEORRFE (25 47)
ANPE T (BAER) FeSe-7 W7V &@-FHD T4 v X —h L— a ALBHOBIEE (25 4))

B

13:00-14:30 T' Mgle(dy JFER - /i GRAEKR)
MR (B TKR) ENRAB(RE L X 2 0 F=7 LTy MEGRIERS 5 OBH (25 57)

22 PIEBFZE LD SO B 1B ceceeesessessessssssssssssssssssssssssssssssssssssssssssssssssssssssnsnns sannmEENE



Y. Krockenberger (NTT #)M4:4/f)  Fermi surface of superconducting ProCuO4 (20 47)
R E (EFR) HERE L I 2 AV AV UG BB F— 7R T'-214 SIREEE A
F DRENE LR (20 43)
R 1 GRR) a7y hr=— Lk T Rty OB RS (25 47)
KL 10 43
14:40-16:00 %A ~—%F v MH JER : [UF B8 OLR)
Yer RZEE (RILR)  HFHEFA~—Fy MEREOEMESE (30 4))

i EE CGRK) FWZ A ~—RICBT DEMORE L X OBWIMEE (25 47)
WA (A H A ~—TF v MR L BRI ORER (25 )
KE 104y

16:10-17:30 =F ¥ b= ZF I JEE : KE=H] (FIEX)
AR (HRAEKR) FLEME L L CORNE IR0 E IREE (30 4)

FHER (4K T = UEELDIEE W X A ~—F v MRS D B gh B O &L
(25 4%)
HHEBEEZ () a3V MR DORGEH L A RS & B TREGEAE (25 4))

17:30~18:30 RA X —F v 3 11

2 18:30 ~

117280 ()
9:00-10:30 AL - AT - WD DX LBEE T R LIAR (B AREES)
BRFIE (K) BRBEEIC BT B HRT R — - ZAE AR FIC L BHR (30 43

PNIE R ACR PN BT - BB S X LB gR, AL5 L SAMR{kd. TaaNiSes (30 %))
SEMIE (BHEM 6K S EIC kD BREWIE L BEEERES (30 9)
R 10 4
10:40-12:10 AV - Bfif - AW S X LBRE I LidfE JER - /MEES GRKR)
A HZERER (BT RS BRI L 5 7T X UHEBSE 0SS (30 47)
BAES (ROR) JES FRALARFEICR T 5 iR g 08— FEFHF IS LS <AF%E (30 4))
LA GREER) g (30 47)

I T T T T P E L OB 6B 1B 23



AL —FFK

[P1]
[P2]
[P3]
[P4]
[P5]
[P6]
[P7]
[P8]
[P9]
[P10]
[P11]
[P12]
[P13]
[P14]
[P15]
[P16]
[P17]
[P18]
[P19]
[P20]
[P21]

24

MR (RTR)
KAnEER (EER)
SR CGRR)
T # N
FrHEE GRK)
RRE (RK)
AR (RK)
el (THEKR)
A)NESR (THER)
ok 55 (THETR)
R (THEXR)
EmRE (THR)
RIS (4K)
Ak (4 K)
EHESA (HX)
HNFE— (F2K)
g GRAER)
2 i CIRK)
S RLC PN
M CIIEX)
JEi v (BT

PMEMEXDFE 6 BFE 15

SR FH BIMRIRIZ 35 1) 2 b TR AR O T 1-IR AR & L b
V2 < 22T B BRI O BRI
STRREER YbBie 0 100T HsRAEfElk C Ok aafn o JE e
TazNi(Se1-xSx)s O B4 I 10k
BaNis(As1-xPx)2 O B4 53
Tr1-<Pt<Tes O 4 E 3R T4
CeO1.xFxBiSs ® 7 = v 3 i & BB R HE
%32 K Hubbard #7842 331) % b 7-F8 O BRI 72
JEIRANE T 2T A b @ -SreCrO4 (BT BEULFEH D HOWiE L 2 BBk
2 Bl S — R B 1T B L T-HERR R DR 5E
Rui-xRh«Pn (Pn =P, As, Sb)DE 1
BITBEVE v MEBIKICI T D EEFFE O TRENE
JihE FAH 2 A% 1T-TiSes Ok 1
e XARIEIHT 2 Fl O T2 b 1-i %4 TaeNiSes O & it
SRR B IR RS BRI 31T 2 FEATE R O BR < TLBIE< 0 2 ABEEIC X D fiRdT
PRBIREIR FeSe (231 DB b 7o WELEFLFF O i
S A ~—F v NROBRHED E I L DH 6T e KA B
T'-ReCuO4 D 17 /N2 K d-p HEIDO A B« ERfHE D & L BRE
BRI K 2 2 H0E d-p B O 2 'y - BT - WUERE D T &R
TazNiSes Dl FHHIZI51T D EFIEFLA /3T RIZ L 5 FFLO RIED ATREME
1T-TiSez (Z#7 5 CDW & =% b EEOBGRIZE : 7 — o LA AR & B4 1
FRHAFH

BF - k-
Ll E2Y

A AR a1
L e g &
bt DI TSr ot “romm




PERE S T S 2
BRI O fein

A : 2015412 A 8 B () ~9 B (k)
BT MR AERE

REREE  JSIRES (MERFZET)

LFEFERE - A CHrEsal Rt A 7o R
FHET GUEBRFERFBEF TR
S (RIS R PR AR IR
AEEAN GRKZERFRE LR
ZFHIE (BB LB ZET)
MIES (DPERFFERT)
Hak an (HERFZERT)
T ERRS (AR FET)

WM FRFTICI W TIE, BRI D 15 FORER T, MO L T Z B0 & < xR ZkIcHE T 5 72
B, WL ODOMBRUEENM TN T &, R, KRR ORELEZ B L <. EREEEISE M. 5y
BRI 4 —, Rt — L MR L 2 — 3R L, IER AR L ORFERIAN ThR T E, —,
INT V=T B2 D FERE, YR, T R — Uit RRIREREE O 4 BT & R G R AERR (B L iRy
WCREZRHMBEERFIL R INTHRY, ZRbD 7 N—T B 2 RESIIFHT OV A =V AOREEEZMHI HDOTHY |
e D EEE ﬁf#étwA%@k%ﬁﬁ%ﬁE%hﬁLfﬁtﬁﬁﬁﬁﬁ%lﬂé%k&ofwé BUEDRR E R
BURO—2 & LT, FRSTOEERICE, BOBHROZREZBL TH LW A = 2A0FEFEL I LRREEL k> T
WHZENRFETOND, TNEUETDIODONSE LT, RO ZEET 5 2 SO V—7 ("TWE &
BEREIME) OBAERTT L TV A, ZRDIEHE LR ch o, HAMRT —< 2R ESTT, R bﬁfiﬂ’
WF5e 73 L ORI 2L & T FETh D, 2 SOOI V—FD ) HLEFWENZ VL — 7 Tld, FICTHHEME
%E%ﬂ%&bf%gﬁﬁ\%ﬁ%ﬁ\@%ﬁ%%&tﬁ%@%ﬁm%aﬁ#o7»~7J%Lf_%kb\%®ﬁmﬁ
LIPBRBEICE L TRANVEREZRD L -00BED—o L L TARELIES 2B LT,

RS TIE, B TOERROREICHE = :

LCHER - -#HRmommns 4 DO L

—iH L 14 O— KGR T AT,
SOIAMREEZ G T 4D AND
HROBIR L FPOREZICEA L CERA =
AV N2 B, &R AEEFER e
Sz, BT ﬂ?é%@::zw74m
5ORKERMBNRBRRSN, 5% O
@ﬁ@ﬁkw%ﬁu%%zétvﬁﬁ%
s Lol B, ZBMFILYIAIC
794 (W 25 4130140 . 2 HEHIZ 864 (N
38 AT Th o7z,

I T T T T P E L OB 6B 1B 25



MM ERTERMES

[EFYMEAEDORATHR
6EREERE
12 A4 8 H K 4 i oW & H
JE R fi R R LR
9:50 TR I = el LB
10:00 |R1 LE=a— () |BFFE E WL EARRSE  [b22TE A LR E %
10:35 | G1 — i () BB — S ﬁ%f?}é ggl\ﬁs | T VT A LR
11:05 | G2 — i () it EA PRRF CEMS EAR iR ABEERICRB T 2 EHEEE—
11:35 | G3 — i (B) B UC Berkeley Topological aspects of nonlinear optical effects
12:05 B
JE R PR IEZ LR
13:25 |R2 LEa— (@) [k =E WA T Hfl EBR B D BIEROH LW E Tk
1400 G4 |~ EEFR | UK B Rt AERCE S sy pat =L
G5 ) T AT gég{getsopological physics to topological materials and
15:30 PR
JE R RHET LR
16:00 W= Yyiag YERF O BUR & FEREHENZ DV T
16:20 | C1 = IV AHE il
16:30 | C2 oAb ZEMIE NERE0
16:40 | C3 A b H =i Nz
16:50 | C4 aRA b
17:00 |[D1 E N ES 2R 30 43
17:30
127 9H
JE R HREZEW TR R
8:55 |R3 LEa— @) | FHAKRS | B CEMS 2 BRI EAE A & TR AH B 3R
9:30 | G7 — i () FRORE R LKL 58— BB T B S < e
10:00G8 |G (REMR | BBk S i ep RIS A LR
10:30 PR
JER: FF N L)
. - &4, CEA- f B RLA Y OM R B B R & R RS
11:00 | G9 % (32) FA K Cronoble DI ARH
11:30 | G10 — % (BR) Il MK HE HEWERICBIT B - REXHE & fEE
12:00 |G11 — % (B1) HENE LT RTL JRPTBE E BWMBEEHN L0 TH LWETHS
12:30 BR
JEE e =FfIE NEP 00
13:55 |R4 L a— (%) | TEEHRS HHF CEMS STM/STS iZ & % BE+HE OB IRREMHT
14:30 |G12 — (32) )1 s Ak FREF CEMS B E W T B ar W E R T-F O BRI & il i
. b - B2 RV RERT D HarstEiRIic s 2 B R4
15:00 | G13 i (32) APEE KRR | R SR TEAR o
15:30 |G14 | —fi% () [ETTRES KT RET =4 VBt O &

26 BHBIEXVE oW1 5




16:00 KRR

JiE e filJs 22 R0 Wy PR
16:30 | C5 ES AN AW WO R
16:40 | C6 aRAL b
16:50 | C7 ALk
17:00 | D2 B IR 20 7
17:20 PA= [Bip=s

Lzl U =2 I Ebi s

B % ML

L35G A % AEICHE S THRWE 2% L, B2 T 2720007477 L 20 AR 2R+ 5, F—T—F
FFRFERE =R — i, BU6L, 0 FTh D,

Bl L e 3d BB O TIET R X —1E, FATEZPH X DI TRX IR 725, TOREE, fili{th T
1% Cu 3d L& A% O 2p il & =RV F—HCHEL L. EABEANERE &V ) MIREIRERB OB G 42 5<%,

Pl bFE AsdpPEIZ O 2pFE LV bV, ZD7® As ITfETT T As®, As™, As?™, As D& TOMEEZ IS, As?”
Ap)IFZ 1 DO EFZFFHODT As H72 0 1 SOLFEE. TROD At 3 F%AED, o F# o, 1, %, 0F (TBVT
ECHEFTEIND, HETIALX—0 o*KFEGHHEN LA SN D LALEREGHUIR S, Asd(4ps) A A il d, &
ZHUGER CaFesAs2 Tt Ase o* 0 FUED TR LFX—L Fe 3d NV RO 7 2L I =X X —NEHTD, Z0H
M) As-As fEA OB - UK &0 5 — kM8 Z2 R, La, P O F—712 X0 —REBOBERAK LSV Carx
La:Fea(AsiPy)z 1T 45 K THEEZRT(1], £72 2 OB As3As> OMEEE & BT 2 &N TE D, E-T. — &
AR ORI R A M RE E T RIF 2 2 ENTEIE, As ik B 145 5 AL FHE AR O B R AR B 22 EITE R
Lo AW T & 5,

MMEN] O As-As fEAEIED Z LB A[RETH D, ZDHIMN Caio(PtsAss)(FeaAse)s T, PtAss VMU A 138 BAZ AR
LW Ase 53 FINERLS VD, 38K THURE 27T [2], $CREBLERONME CaFesAsz IZFBW T, WHEHARENLD Fe
A MEEMNEN ZFTe Pt Z BRI F—T7 LI Lz 2 A, NMEAwREKR LT,

2 OORNEFHFD As™ ApHiE As H72 Y 2 DD FERGEED, PIXIXAs VIV I7HTHD, TNEFALED
23112 B CaFeAs: THH[3], La,Sb D= N—T 12X V| 47K ORBREEZ RS, —fliDfEA F 2 EWZIXF° Cl 72
ED a T LN EBEZRLTHEN, DT EFATIUE, As 2E0=7 Mo b—ffilaf A & LT, WE
B DOFREM 2 ST D Z &N TE B,

AVDTRET N, LT AL JBRT ANAEEY TrTez 12, Ir OBMEF LWERFICL D Tre 55 FRKRELE S
WEHIEEZ R T, JiUE Ir 5dHLE & Te 5p MLUEO =R AX—2BHEEHL L, Ir DIRGFAREEZ L 2026 CTH D, ZZIC
52 8.5%D Pt & K—7"4 % L HEHEB A IE SN 3.1 K OBIENER T H[4], —J57. AuTes TIImED EEINER
&8 5d v Te 5p HUE~BY . Tex 3 F AR EN D, ZZICPd % =795 & Tex 55 F3 I &4 4.7 K OABEE N
RHTBH[5], TEk. WWIED bp N> FEET DT AEIITEMAEIRIC RS L EZ DTV, BUET R X — 05 6L
T 5 5d EEBAR L HARDE D Z L TRMMN Y EZ BB ST 2 LN TE L,

[1] K. Kudo et al. Scientific Reports 3, 1478 (2013).

[2] S. Kakiya et al. J. Phys. Soc. Jpn. 80, 093704 (2011).

[3] N. Katayama et al. J. Phys. Soc. Jpn. 82, 123702 (2013).

[4] S. Pyon, K. Kudo, and M. Nohara, J. Phys. Soc. Jpn. 81, 053701 (2012).
[5] K. Kudo, H. Ishii, and M. Nohara, unpublished.

B B B B B B s s s s s nnsnnsnnsnns PHEMELVE 6 BiE 1 5 27



F YU T ¢ LightE

BE R HEHF CEMS, JST & & 23F

FFREEFRORMNDOD 5 ¥ 7 NVIRMBEICRT 2WE L, HBFHGEICRESIND X5 RSt or 42 &0
HoNTEY, G 0OHERMIEEZ TR TH-00BEE L THESN TE L, FICIE, BRAXNVIA LV ERIER
L MRB VANV REBRAE Y OIMREED . X T NVREHEET THEEL Y 2 Z R s, REREAZEDTWD
[1-8], WEMEAEFR DR XN I A 0T, BEREA~BE T/ A— MOk & LTOWEZRD, Elotke 245 T OEE)
EHETE DAREMEIMER SN TV D Z b, @EE - RIHBRE N MKE - AR O ORIERFREEOS
e EZ 6N TS, fEk, 2% I A BRIOBEIT, B20 #i1ED A4 MnSi, FeGe, Fei1_xCoxSi) DR 5T
W, TS OWBITEARNICEE THD Z &0, FHUBEE T L OB - MEREOBLED SR T, Bt
LDAXNI AL OFIHNFIRETH D Z Lo TN D,

— BT, BREDLITRIT., ¥ T NS LD MEEMAGRA Cu08e0s ICHWT, AFNIAUNREIT L L &%
RUlz, SOICHEMARBERNEZIT /R, ZOWEOAFR AL IF U HTITAROERSWBPFLINTNDZ D
Molz[4-5], AMETIE, AFAIFURFD 1D 1 O8N0 —ILREZIMFEZEA TS EEZ BN, PV a—L%
BAaEbinn, BHICE D AX NI AR ORIENATEETH 5 2 E MM BRSNS, EBIC, IRBERICL D AF L
I A OHEERENC, FEBIC L D AR I F U O EERIBENCRTI L TV 5 [6-8],

Fm, X TIVRERBIERIE. AL ANERE T 2RI T IRIC R LT A 4 — R 2R3 2 & — IR S s,
Cu208e03 [IZBWTEREIZ, (w4 7 n)RAE I LT, HFHICKRERZA A — FIRBBENDL Z L E2F AL
[6-9], EROHLIT, WP bLEREEOXT VT 4 DAV VHEMAEMAZE U CHEICEEE 52 BRAECZ D
DOTHY, KEHTIEIZ O LEx T VT 1 LIBEMEORD 0 I OW TRAMIZER L7V,

[1] S. Muhlbauer et al., Science 323, 915 (2009).

[2] X. Z. Yu et al, Nature 465, 901 (2010).

[3] “Skyrmions in Magnetic Materials”, S. Seki and M. Mochizuki, Springer (2015).
[4] S. Seki et al., Science 336, 198 (2012).

[5] S. Seki et al., Phys. Rev. B 86, 060403(R) (2012).

[6] M. Mochizuki and S. Seki, Phys. Rev. B 87, 134404 (2013).

[7]1Y. Okamura et al, Nature Comm. 4, 2391 (2013).

[8] Y. Okamura et al., Phys. Rev. Lett. 114, 197202 (2015).

[9] S. Seki et al., arXiv: 1505.02868.

28 WIEBFZE L DM S6 B 1 B cecveesessessessssssssssssssssssssssssssssssssssesssssssssssssssssssssnns sannmEENE



BT RSB IC BT S R HIRIEE— R

T+ EA RIKEN Center for Emergent Matter Science (CEMS)

BRI I REN S B OIRIEA 2 & — L o MZIRBV T 28/ T — FOFEET 2, 7=V L /E LIz R Tttt
MERBERHEND LB EENRBEL T, FRTHBTEOL v 7 ART & QPO E v 7 AE— REIN TV S,
b v 7 AE— RITEM. Eﬁzﬂ:f&&@g%ﬁ%ﬁtm\xw T — I O 7 O By & MR CINAETT, FEBRICELA - 5
YD ENRERETH ST, (2725 CIHBHF R A>T v 7 RAE— REFHBIICRIRE CX 5 2 & 2vbn
D, Ehzflio TERR= /)’tmﬂ/ﬁ%%ﬁéé%%né LR - RO CH O S NZ[1][2], EERTHWLR
7= NbN (IR OIS A RER O TV DA, ROE T AAEFA OIRIEE — R~O R BLZ BT 5132 h
FTO BCS PG BA 2T LB TH D, Fex ITBTH T ROMAN2ET L Th D Holstein A3t LTI
RTINS A A U, BIRIR RS Rypail( @) 2 ROTZ (K 1), ZORE, BEEX Y v 7 LE LT RLF—
DEZAILE v T AE— KRB D (o = 20) Z L BMFEGHEK CHER SN, T L b, BEEX Y v 7L
T ) ORI E b REDTRNF =R — (0= o) HTRERBIEE— RBFAET S 2 & Nbnolz, Z0E—
R OEPFIC W TR 5.

0.0 0.2 0.4 0.6 0.8 1.0
w
1: Holstein #2351 2 BIOBGERE R pair( @) BBAD AT MV A(@) (0 = @/2 L A=)V, T+ ) DAY ML B(@) DIk,

[1] R. Matsunaga, N. Tsuji, H. Fujita, A. Sugioka, K. Makise, Y. Uzawa, H. Terai, Z. Wang, H. Aoki, and R. Shimano,
Science 345, 1145 (2014).

[2] N. Tsuji and H. Aoki, Phys. Rev. B 92, 064508 (2015).

[3] Y. Murakami, P. Werner, N. Tsuji, and H. Aoki, arXiv:1511.06105.

B B B B B B s sna s s s snnsnnsnns PHEMELOE 6 BiE 1 5 29



Topological aspects of nonlinear optical responses

T. Morimoto!, N. Nagaosa®3
1 Department of Physics, University of California, Berkeley
2 RIKEN Center for Emergent Maiter Science (CEMS)
3 Department of Applied Physics, University of Tokyo

There are a variety of nonlinear optical effects including higher harmonic generations, photovoltaic effects, and
nonlinear Kerr rotations. A recent remarkable progress in the photovoltaic effect is the high efficiency solar cell action
in perovskite oxides without inversion symmetry. In this case, the noncentrosymmetric crystal structure replaces the
role of artificial structures such as p-n junctions in conventional solar cells. One of the proposed mechanisms for this
phenomenon is so called “shift-current” which is supported by a band structure lacking inversion symmetry and is
related to the Berry connection of Bloch wavefunctions. Motivated by these, we explore topological aspects of the
nonlinear optical responses [1]. To this end, we employ the Keldysh method combined with the Floquet formalism,
where effective band structures can be defined under an electric field periodic in time and provides a concise
description of nonequilibrium steady states. This enables us to describe the shift-current, nonlinear Kerr rotation,
and the photo-induced change in the order parameters in a unified fashion. We connect these nonlinear optical
responses to topological quantities involving the Berry connection and the Berry curvature. It is found that vector
fields defined with the Berry connections in the space of momentum and/or parameters govern the nonlinear responses.
We also discuss how the shift current is affected by the electron-electron interaction, including the formation of

excitons.

[1] T. Morimoto and N. Nagaosa, arXiv:1510.08112.
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From Topological Physics to Topological Materials and Devices
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One of the big challenges by molecular theory is understanding the fracture process of semicrystalline polymers,
which is important to increase toughness of polymeric materials in industry. The fracture process against the
stretching is also tempting in physics because semicrystalline polymers show inhomogeneous structure and the
process takes non-equilibrium pathway. In my talk, the fracture process of polyethylene is studied by coarse-grained
molecular dynamics simulation. Lamellar layer, which consists of amorphous and crystal parts and is basic structure
of polyethylene in molecular scale, is stretched parallel and perpendicular to the crystal direction. In the stretching
process, recrystallization of grain boundary, fragmentation of lamellar structure, and tilt of crystal part are observed.

Dynamics of polymer chains in molecular scale are successfully revealed.
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The ubiquitous phenomenon of translocation of electrically charged macromolecules through narrow pores exhibits
bewildering phenomenology, requiring an adequate description of polyelectrolyte dynamics, electrolyte dynamics,
hydrodynamics, and confinement effects from charge-decorated pores. The translocation process involves three major
stages: (a) approach of the macromolecule towards the pore, (b) capture/recognition of the macromolecule at the pore
entrance, and (c¢) threading through the pore. All of these stages are controlled by conformational entropy of the
macromolecule, charge decoration and the geometry of the pore, hydrodynamics, and electrostatic interactions.
Challenges in developing a unified theory of these contributing factors will be described in the context of a few
illustrative experimental data on transport of DNA, proteins, and synthetic macromolecules through protein pores

and solid-state nanopores.
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In my talk I will introduce the spin liquid phases that occur in kagome antiferromagnets, and discuss their physical
origin that are closely related with the newly discovered symmetry protected topological phase (SPT). I will first
present our numerical (DMRG) study on the kagome XXZ spin model that exhibits two distinct spin liquid phases,
namely the chiral spin liquid and the kagome spin liquid (the groundstate of the nearest neighbor kagome Heisenberg
model). Both phases extend from the extreme easy-axis limit, through SU(2) symmetric point, to the pure easy-plane
limit. The two phases are separated by a continuous phase transition. Motivated by these numerical results, I will
then focus on the easy-axis kagome spin system, and reformulate it as a lattice gauge model. Such formulation enables
us to achieve a controlled theoretical description for the spin liquid phases. We then show that the chiral spin liquid
is indeed a gauged U(1) SPT phase. On the other hand, we also propose that the kagome spin liquid is a critical spin

liquid phase, which can be considered as a gauged deconfined critical point between a SPT and a superfluid phase.
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We prove that the insulating one-band Hubbard model on the pyrochlore lattice contains, for realistic parameters,
an extended quantum spin-liquid phase. This is a three-dimensional spin liquid formed from a highly degenerate
manifold of dimer-based states, which is a subset of the classical dimer coverings obeying the ice rules. It possesses
spinon excitations, which are both massive and deconfined, and on doping it exhibits spin-charge separation. We
demonstrate that the spinons have fermionic statistics, and further that the holons introduced by doping are also
fermions. We explain the origin of this counterintuitive result and establish the connection of these emerging fermions

with U(1) gauge fields, represented by strings, as anticipated by Levin and Wen.
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In 1929, a German mathematician and physicist Hermann Weyl proposed that a massless solution of the Dirac
equation represents a pair of new type of particles, the so-called Weyl fermions. However, their existence in particle
physics remains elusive after more than eight decades, e.g., neutrino has been regarded as a Weyl fermion in the
Standard Model until it was found to have mass. Recently, significant advances in topological materials have provided
an alternative way to realize Weyl fermions in condensed matter as an emergent phenomenon. Weyl semimetals are
predicted as a class of topological materials that can be regarded as three-dimensional analogs of graphene breaking
time reversal or inversion symmetry. Electrons in a Weyl semimetal behave exactly as Weyl fermions, which have
many exotic properties, such as chiral anomaly, magnetic monopoles in the crystal momentum space, and open Fermi
arcs on the surface. In this talk I will report our experimental discovery of a Weyl semimetal in TaAs by observing
Fermi arcs with a characteristic spin texture in the surface states and Weyl nodes in the bulk states using

angleresolved photoemission spectroscopy.
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Recently the conformal bootstrap program has turned out to be a quite powerful way to study d>2 conformal field
theories (CFTs) in a completely non-perturbative fashion. Indeed the "solution" obtained by the method offers the most
precise estimate for the 3d Ising model critical exponents. In this talk, I will discuss the application of the bootstrap
program to more controversial yet physically important problems, namely, the d=3 O(n)xO(2) symmetric Landau-

Ginzburg models.

These models realize wide variety of physical systems at criticality, including anti-ferromagnetic spin systems
placed on triangular lattices and 2-flavor QCD chiral phase transition (provided the axial anomaly is negligible).
Despite their obvious physical relevance, the study of their renormalization group (RG) flow are notoriously hard and
there are serious controversies over the nature of their phase transitions: depending on the methods (e.g. perturbative
RG series, functional RG equation, lattice Monte-Carlo, etc) one obtains different result regarding the presence of IR-

stable fixed points.

I will propose the resolution of this long-standing controversies using the conformal bootstrap program, based on

our papers arXiv:1404.0489 and arXiv:1407.6195 with Yu Nakayama.
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[1] YT, “Role of the Ward identity and relevance of the GOWO approximation in normal and superconducting states”,
arXiv: 1601.02364; published online in Molecular Physics: DOI: 10.1080/00268976.2015.1131860.

[2] YT, “Theory of superconductivity in graphite intercalation compounds”, arXiv: 1601.02753; published in Reference
Module in Materials Science and Materials Engineering (Saleem Hashmi; editor-in-chief), Oxford, Elsevier, 2016,
ISBN: 978-0-12-803581-8; DOI: 10.1016/B978-0-12-803581-8.00774-8

[3] YT, “Theory for reliable first-principles prediction of the superconducting transition temperature”, arXiv: 1601.03486;
published in Carbon based superconductors: Toward high-Tc superconductivity (edited by J. Haruyama), Pan
Stanford, Singapore, 2015, pp. 193-230; ISBN: 978-981-4303-30-9 (Hardcover), 978-981-4303-31-6 (eBook).

B - MIERC > 7 4 —< )3 J— : Spontaneous increase of magnetic flux and chiral-current reversal in
bosonic ladders: Swimming against the tide
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Ml : Dr. Teimuraz Vekua
B : Leibniz University of Hannover, Institute of Theoretical Physic
e

The interplay between spontaneous symmetry breaking in many-body systems, the wave-like nature of quantum
particles and lattice effects produces an extraordinary behavior of the chiral current of bosonic particles in the presence
of a uniform magnetic flux defined on a two-leg ladder. While non-interacting as well as strongly interacting particles,
stirred by the magnetic field circulate in the ground state along the system's boundary in the counterclockwise
direction, interactions can stabilize states with broken translational symmetry, in which the circulation direction can
be reversed. For the Bose-Hubbard model on the two-leg ladder, the states with spontaneously broken translational
symmetry are vortex lattices that we have observed numerically. The current reversal survives up to temperatures

that are already achieved in experiments on ultra-cold gases.

50 WIEBIZE LD SO B 1B eeveesesessessssssssssssssssssssssssssssssssssssssssssssesssssssasssssans sannmEENE



B Bl 0 > 7 4 — )k X J— : First-principles design of magnetic materials
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g : Max-Planck-Institut fir Mikrostrukturphysik, Halle, Germany
i
Nowadays first-principles methods enable quantitive and qualitative description of complex materials. Based on
quantum mechanics and numerical methods, they are widely applied to study structural, electronic, magnetic,

transport and optical properties of condensed matter without or almost without adjustable parameters.

In my talk I'll present one of such approaches, based on the multiple scattering theory using a Green function
formalism. This method is designed to study bulk materials, surfaces, interfaces, clusters and alloys.
The main focus of our activity is magnetism and I'll show most prominent examples of our research in this field. After
a very short introduction about the method, we use, I'll discuss how theoretical simulations of XAS & XMCD
spectra can help to obtain adequate information about the chemical composition, structural, electronic and magnetic

properties of complex materials such as magnetic oxides and otological insulators.

In the second part of my talk, I'll present a first-principles formalism to study spin waves. Spin waves or magnons
are collective magnetic excitations, which provide important information about magnetic properties of solids.
Apparently, magnons participate in many physical phenomena such as superconductivity, domain wall motion, spin
Seebeck effect etc. They can be described as quasiparticles of a certain wave vector and of a certain energy.

The wave vector and the energy are linked together by a characteristic dispersion relation. Spin waves can be studied
with several experimental techniques such as ferromagnetic resonance, Brillouin light scattering, neutron scattering,
scanning tunnelling and spin polarised electron energy loss spectroscopy.

Thereby, spin waves can be described theoretically using either a macroscopic phenomenological model or a
microscopic treatment of solids. In my talk, I'll present a first-principles approach to calculate spin waves in complex
systems such as bulk materials, surfaces and interfaces with and without disorder. The approach is based on a
microscopic treatment of solids and implemented using a Green function method within the density functional theory.
The efficiency of our method will be illustrated through the comparison with recent experiments on bulk materials

and thin films.
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