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KV Hhkde (BRI ERTSEE o # —/SPring-8)

SPring-8 BL25SU O#k X Y7 1-HMEE(SX-PEEM) CTld, ~ 1 7 v/7 / {iERCHIEO MR 4 A 3 7 A#fJe &b <
W5, ZOIEETIE, 7UVAIR 40~50 ps O/ V2 % L—F =@ A e EORhER SRS 2 ickn ., B
100nm D ZEf S fRRE CREBI MBS R A A — Y 0 7S FRETH 5, BUEILEIC GdFeCo MERLLIEILD, % 720
L— Y —FHE @B ED 7 A F X 7 AR A B L72AFEEIT LT\ 5, RIRHT, @SB LV A BRI L DR
DX /BEBETE BN OO S FE LI & B & U7 IS#iDH OB E AR B 1T > T\ 5,

& DA Tl AEEL I LA T 5 BL25SU O 7 v 77 L— RHI&EIZ W TR 5, BL25SU 13k X e —
LTA & LTRSS 15 FEHEH L, MV F—ffaEE/AE > 10,000) & > A o~ IAT P a b —F—
WL DHRIEAAL v F 7125 -T 300 ML EDOFERILEZIZC D E LIEEE L OFEERF T& /-, SPring-8 TiX
BL39XU X° BL37XU 72 &l X e — LT A v DF / B —2MERHEAL TN DR, SEIEAE—ALT 4 2 TH 100nm LA T
DF ) E—LT TV = a7 T U F R L BEAAMEIOMU IR 0 e R BIRESIRIE GEAR X SREEMER) 72 & O
BUFE R BT 5, BEIET7 A V220 Th, T v ¥ EBEK E~FEET D 2 & CREIMBEZ MR L, #haeto sy
RN T ISNE TR E TN L Licv A 7 n B —AF A% fRE L T 5720 DS 217 5, PEEM A7 —Y 3 “1C
DT H, @i NEOBE RN X DMEHEE DM L0, KT a v =8 AT K2 FERAT — 2 3 R 225 H1R
B AT WOFFBREIRES /2 B A% OBF OB 2N 5,

8 MMEWIEXVES3BWIE sxnnmENE



07 SAGA-LS BL13 IZBF 5 RsH 0 8B 15 e R

B il (EEKFEY 7 e be USRS 2 )

vrzu bu U E L= =13 50 R OBELOFTHRICENRTERE L TRELCE T, WEEMAEDET
WFFEIE, 1980 FLUES H £ TENAAOHE EMRICB W TITR b TE T D, BIEE TICHLIE, Ul m bry
FegEE v Z —(SAGA-LS)NIZEM « RmICHBITHFA T IV AETRDL L 2ENE LIEFEHE—L T4 U 2-#R L
FRAT VY a2 L= NE O L L—T— & OMBAE DI X D ESREENE O EE R LE LI FEIC LD, 2k
ERKREHTOL—Y—FhEBS IO LT A DX AT I 7 AFREED TN D,
PEARREORENEEISPVIRIL, N FF¥ v v L EOKF TR NF — 2RO EBHN LZBRICRE DO R
NUT S VIR SNIZE T - BN ERSEET 2 2 LI Ko THIERRT oy ABRRAEL, N FRUT o
YT T AEBETH B, SPV OWEREIL, 7 = A Mo D~ A 7 afiZibiz A R R CHEl S T 283,
Si(111)V3xV/3-Ag FHlZIF 5 SPV O~ A 7 u bk COBAFIEL . BT L T X RN MEE 75 2T L&
T Si2p WML DIF S ELE T A7 AN, ~A 7 2B CORF S ETHEIL. MCP # %o Rl B # ik
WZEINd AFIEEEZ L—F —IZAM S TELSEDL I LICL Y, ZRAXF—iraO PRl 2 EE L EETOY S
FEE ORI O NE T OHPEHERICAFT TELLICTHILICLVEBR LTS, Flzo, 7= A ML —PF—UL
2&E W 2 T HETFIIMEDOIEE BN RoMERET 28 B ERFIETH D, KE—L T A ZBNTIE, B
SeRhEIZ K AN KOV SR 1 BT RB T & U — Y — bkt X 2 R - 4 BE00 R 2 S 7B T RIE N Z DY
TEMATRETHY ., BIIE, V5 7=, BT/ Wi, BiAg REAEED LA - I 5AE THRIEOHIZEZED TV D

08  HEALMCH S h s st mhi oD B 2R S

FARH Fok LRy 2ot - EOLEEpsEt e 2 —)

FALHIKIC 8> 2 T S DENLRFAOBHEZ FEREC BT A /=2 2 2RO Dk B s i e htise (3GeV
V7R | ORBRNRES L, FBUTHT TORRA 2B B30T 5, ZOMiIE, E& LTI X o 3oL — ik
WZOWTHR Ny 77 7 ZAONFEMERRZIER L TEH Y, X fro )L X —fHk A 0 & 9% SPring-8 %, {thod B Y
L OMEMTE - HRDREZHZTAZE, D2V —F—T7 1L KU =T, 2R MRERICH E UCOREH 2/
A X LTCWD, Eio, ZOFHEIL, 20114 3 A ORAARER NS OHARHER - HH L F OS2 2 <, Bk
H 7 R0 DJEID IS T DR « PEEBANOFHAMRI AN S Z 212k v, TAERKO THo5 Y EE] O
FRERBTHADEMEA 7 T & BAEST N TV D, ZOFEOFEM, &2 VWITRHEREIL. Tiio 7 K5
il HP THigflisiiTund,

http://www.mech.hirosaki-u.ac.jp/~furuya/SRSite/
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09 ERL g% U cERL OBIIR

H (@SR — RGO TEE . ERL FHmifEiE )

PF OWHDEIEFE & L, [EHTIRAGE - ik X T 5 LRIRFICT 7 B a0V 2 IETH 5 ERL & — {2 L7 AR O
FHZ B LT, 2006 4 ERL erE?EJ@@M%E L7z, BELWTPRIRIOF, ERL OBIRMEEZED, Hicznbo
BRFAM 2 W89 D cERL OB 2D TE TV D M L L TARYIZ cERL OERR 21T 2 M Eiimd 572912 2010
4 4 12 TERL RHMBEEFI R B2 %Bﬁ% L (http://pfwww.kek.jp/ERLoffice/er]_hyouka/index.html) %@fimﬁﬁ%jﬁ@r
ETHE, v RT —ORBIMEEZFMIE X, 2012 FERE TIC ﬂi;ﬁzs%ﬁﬂ%ﬁﬂ“é AR A B LT, BIEICE D E TOMICITR
KbdETEBNIZR, 17 ABNTETFE— LATED T D OFGERIZI Y DUz,

MW, 5GeV-ERL FHEICHAE L=, MR E, ERBOHNZE L RS a2l a=T 4 — D= X VX —
Wk I N—F 572012, 3GeV FHENCE T T 5 L [FIRFIC, 2 [BUINE O F2GERE £ — R CRIARBIOF# v K LEYT 7 —
U =R ThH 5 HIESRE XFELXFEL-O) b SR IV 23 E LT & T2, http//pfwww kek.jp/ ERLoffice/
detabase/ERL_CDR_full_text.pdf

4 H 15 HOBEH HEF ' — LEER (AFERO B — A7 2 MEE) (210 TRIRBEZHROM A 2t Lz, 156 HOMELE
REBZEROBE E =— VU TS R4\, 4 A 22 B2 D 26 HIZ, HIZE—AT A b ﬁ;ﬁzs%ﬁfﬁwbto %974 A 22 HITIX

BTEHE S D 390kV OET E— L Z MR L, 23 HICIX 390keV DE T B — AN BIEEZR 2 @i, 24 B IIZAFEBE

BZHRO—>0 2 B AZEMTZIHC RF AU —%2 % AL T, M, £ LT, 25 HIZIFFTED 5MeV ;émuu:mirjj L7z,

6 HiZlX BMeV OETE—LA T T 4 7 ADOH#EEITI -7 E T, =27 r/UL X (1msec) CEIA R G KT L TV 5,
FHFINEFN LD EFZ2 PG LT 5, sl Tk, ERL 3HEMEE & 5% 0 cERL COMEERHLMT OBHFEEHE & 2z v
TR BE L TR T 5,

10 JEUSHR X Bt 37T X % BB SRR IL Y Ok SREE I 7L
Frig Kt GRKT)

3d BBt ~OFERTFIEL LT, Raldgik X ﬁ‘y%lil%ﬁ(ﬂ D RAEICHR L TE 72, 20 255 3d ~OWRILHD = 3
NF—O X % W CTERTER AT Z & T, 3d B OHESPHERDOEREZ EHESL Z N TELFETH D, 20 NEOK
XA —HUEMEEERZ WD Z & TEFE O X #REEL T iﬂﬁf@%b MELKDIEFBRPE DD Z & RERIMIT L0 ik
FHELIZ AR OB IT 2NN S THAEDITHD L, TNETOHFEDOT AV v hERES TR LIZFIETH
L, WHETHXIOFEEZTAVWTHALLE, BEMESN 2RI~ T Bt ProsCaosMnOs # MK &
Pro.5Ca05MnOs/LaosSrosMnOs HH - OFIZRE[1 IOV CiEim T 5. X 2 1R T & 212, @& CIEfEE Mo 1 IRotDFE
SBEDTZO KERE AT U LV APBRSIL TN D, X H RS L —— % AW 2 A5 5 ORI MERIE DRI b il 7= u,

[ T T T TH
L}
vt (144, 1/4, 0)
e g 643 eV

,' Undulator

)
Intensity (arb. units)

b I —&— = (heating) | B
r - o (heating)
'.\ ] | —&— = (cooling)
gL ’ -4 - ¢ (cooling)
; § SI[] 1[I][] 15I[] 2[50_
Crystal Temperature (K}
1 LR X MR OB 2 : ProsCaosMnOs/Lao 58r0sMnOs #BH5F D

A e — 2 (1/4, 1/4, 0)DFERSE DR E AL

[1] H. Wadati et al., arXiv:1111.4725v1, arXiv:1304.0337v1.
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11 5&MHBYE R TO M5 REE RIXS

A B U IR )

B X BGR ORI IR IR X R EGEL (Resonant Inelastic X-ray Scattering, RIXS) (3K & 7p 38 @ 2 50F
7o JEHGEL TdH 2 RIXS Ko THEF HHEOBNHBANES EEKAMEE TEHEO TERMIZEOND L9 IZR>TETEKD,
IHBE T ROBEFIRESEOBERICH HMHEMFEHEZTD L THERELREHZR-T IS TS, 22 HEDOR
T RAX—REEIT AL A B U, IR EDMRAE A FF o B RE OBIIITIE & U CEHo Bt isk ¢ =BT
NTW5, X HR, XS, BIIEOREMODOILIETIIEt meV O =RV F—45fFEE THE meV #HIKICH LB T
FENBH STV D, BlED b L FO—21% L I RIXS TOBKEIE OMZETH D | MK EIER ORE 725 (81
BALOA V) DU LB IZB W TR, w7 COSHBIMRARE ST TWD, Eio, RIXS CIIERCHLE O & Al
HEThY ., #YFEFRFEEZRAZ L LEIEDOKEEZT 5 ETEETHS,

SHb. LRIV F —SREDBERITHI L B2 b1, HIRIE, BEEORMFMEORERL Eb RS RO b L
v, MAT, MOEBRTIETIET TIATORL TV LRDEIIESLZ OLEIEL &b, b0 RIXS OFaMED—
DERDTHS9, RIXS DT =< A%&EZ % ETRMERTF X —/32 FIgTHIY Lz ETORARH &7
D ONFEBEZELZNIRONRT A—2Th Y, ZN3M ETHULRIXS DI LR 5RBEAIIFFTE D, ZOEWRT, FH
ab—L 2D RV XFELO % seeded FEL 1, X I BELOBLE A b T AUTIEF (B2 R Th 2.

12 EBSBRAESICBT 2 IR X HmlHr OB

A B URERY)

3d BBARLAMICE O TR X BREEKIC & 5 BB AR Lo WU T O X FREHHL, HREIREET 2p NEkE 1% 3d
WE T 2720, 3d $LBIZ DWW TOBLE, B, MEARFOEENRIERE EATWD, £o, AFE, BILEOR
M]3 K OHGELIE DHGEL~ 2 FVJE Y DR (7 O~ 2 RIFHEZ TIN5 Z L1280 . SEPUEDOXFREZR & ORRFIREE
OB T 2HEE/H/D Z LN TE D, KT Les i COIHML, FRMRIED 20 WO A B~ fuEfBEERAN K E W
72, BUBRIRIZT ThR<ERE—A L POFMIZHBUETH Y . BELRE DT O~ AAERGMEEZRRLZ LIk #
DTN OV TOFERBESND,

AEHE TIE, BaVSs 2 & LT, WL D00 FIZ oW T, REEMMBEEAZRY A2 524 —EF L%
N7 SEIRER X AREIHT EBROMITIZ LV . 3d BLBEIZRIT DFFIRIEIC OV T ED L 5 eSS b 26Em T Do

# 1 ot BaVSs IZBW T VAU L koe#iz 72 L TR Y, Tw ~70K T2 Z 5 &R iAing oL fic > C it
ARSI TND, ZORTIE, EHIT, Tx~30K LT T, MKRFRH D Z LDBMBILTWDN, £ OREKAEIEDFHM
WZDOWTIEWELZH LI 2 TR, B, Z OREKERFISH N T D8I DWW T, V Lo H0E X #RIEHT £ 5R
DWE SN TWDR, ZOMITEHATH D EIXE VR, Al VA4 4 @057 7 A4 —FT V& HNT,
B O X BT EBROMIT 21T o 72, EORER. ZOBKIITIL. A, TUEETH D0, MRE—A 2 MO
TE D J7 1) % [0\ B EORBEE DO W TN TH D L T2 LMIATE L 2 ENHAL NI oTz, F7o. V Las XARTILA
R7 MV OBAEFEROMITOFMER EHAEDEDLZ LT, ZORD 3d BHRERB LB OWTED X ) 22 fifk
AV Y SNV S R
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13 EBEBRLAMO LGntEIEHTE X BEL o B &

EL EC ARSI B AT SERT)

3d BEEBEGWOEBEE LRI TOISIEHME X #HGELRIXS) Tk, W% 2p B 10 3d #LiE~DRhE 47T,
3d #LER OB (d-d BN ERIESND, iz, 27/ Vil E M- 72 F— 3d Pl NI 2ME = R L — a2 B
N5, i, TNHOREIZMA T, AU KRN (= 7 Vhiie, T~ 7 7 Vi) BBl S kb iz, Z O

a7 - AV OAE Y - WUEMEAERICER T2 Z ERMoN T D, SRt m i BE RO RE Tk, e
FEELE — Bt s —~ 7 VEIEMNBHI SN TV A, R—/V F—=7 &Nz YBCO & Tl R—r SR D/NE 223 F
~ 77 VINENHRE SN TWD, #EETIE, £ -t BRI U CEEfEIZGEElo b & THE I RIXS A7 hL
& YBCO RO FEBRFEFR L O AT, RT <7 ) VERO/NE 72 R—E TEIFHIC OV TE LT 5, B F—7RIC
ST DRENDIEINT 7 VRN = 7L EHICETRAF—AICEET L2 L. F—T &k vy U 7Tk
THEMBMENRZLTRDZ EEZIRET D, 51T, 3dERABILEMOLEEIRED RIXS OREEZH LT 57
O, BR=7 Z A RREEEE[1]B LV v A2)0 KEMESBREICIER T2, 5 /30 R« A~/ — RER O ELHEA AT
PUZEEDN T, 3d HLEOBIRYA B - B R A5 L, L WU RIXS A7 Mz Rb T, A BRI OMEIT

ZHLETEIC L D m T R X — M ORLT « A—/VRNE L D 0372 0 /S WA ) ERAIZITBIAITRE L BiFF S D, T b DRk
RAITHESWT, LRI RIXS O5# OB IIT MOV TERT D,

[1] E. Kaneshita, K. Tsutsui, and T. Tohyama, Phys. Rev. B 84, 020511(R) (2011).
[2] K. Sugimoto, Z. Li, E. Kaneshita, K. Tsutsui, and T. Tohyama, Phys. Rev. B 87, 134418 (2013).

14 RN —Z KW E L —F—X— Z KO8 A 9] 0 B < Btk Fl#

P Rt GRTKR BETARIER BRI

WEAS O RBUBE IR & SV 2 L —F =N OMBG DT OER, 237 Nr@@ERmE L A L —F—i2 k5 X
By 7OV RE R AEBIR OHER mzrxﬁam%%v~$%@%% S IR 2 ot X #R, B TR AR 0
AZ LT, BapiMAr—1ids & L0, IR TIET = b MRS —VOREEELE A T A a— LR —
NTELZDIETHAH k&of%to&bi O 5 M. BiR X BUAEEE 2 AW C, BRMBESE IR 2R

EVER B OMER RIS\ T, ZORMRESGE LTOF ) 27—V CT A MY v 7 FAF 37 AOBHI, i
E1R Mn BEWZB O THRBIRE LIS CIEERAR AR 285 LWWEFH (Hidden Phase) DR R LA L=, M T, #%
EaDFH 72 BT ERREDO A RARIZI N TS WE R B EEIR T IUIREHR R RFTREEREAT & EF - A E L ARBBAEAT 23 [
REIZ FTRE & 72 2 9 70l (Bhity X #RorEIIETR) S35 L, Jeftif e E oG A L b EE A SOGRFED T/ A r— WA 4
A4+ 7%%% T DEBPEHCE 5 TS, - BE TRETCH X M2 VD 2 &, B XRTIEREER, /A X
B HENRE S OB AL OB S FTRE L 72 D DD & D [1], PA DT FITHD AR T, RS T £ i o Bhin)
RO ZE OWERFRERE W EERNICESE B LMHT 5, £ L TRRHATFIIRY | IETFERIRREICH 5 WE O Fritk
ZIRRBRIED L TIT< BT, IS —ADZFEE— AR & L —F— RO BB AL HTREOEERE N, I HIZIFS
BRI RN SN D X BB O ERUER D R T2 T REBNA O TR L 720,

[1] M.Gao et al., Nature 496 (2013) 343-346.
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15 XHFEHBET L —F 1T X3 EZHL2ER GO in-transit 811
N BN (SLAC [ENLINESRFFEAT)

The descent of soft X-ray free-electron laser brough new possibilities for the study of surface chemistry. Now we can
follow the evolution of the bond distortions, weakening and breaking, using x-ray emission spectroscopy resonantly
tuned to the core level with ultrashort soft x-ray pulses currently only available at Linac Coherent Light Source,
SLAC National Accelerator Laboratory. In this presentation, I will give a brief instroduction of our laser pump/soft
x-ray FEL probe stuides at SLAC and a future perspective in this field. At SLAC, we followed the ultrafast evolution
of the bond distortions, weakening and breaking in the fs-laser stimulated desoption of CO from Ru(0001) using x-ray
emission spectroscopy resonantly tuned to the oxygen core level. Different adsorption configurations were
characterized by selective observation of electornic structure by x-ray emisison spectroscopy comparing the measured

time dependent energy shifts of the molecular orbitals in the valence band with theoretical results [1,2,3].

[1] M. Dell'Angela, T. Anniyev, M. Beye, R. Coffee, A. Fohlisch, J. Gladh, T. Katayama, S. Kaya, O. Krupin, J. LaRue,
A. Mogelhgj, D. Nordlund, J.K. Nerskov, H. Oberg, H. Ogasawara, H. Ostrém, L.G.M. Pettersson, W.F. Schlotter,
J.A. Sellberg, F. Sorgenfrei, J.J. Turner, M. Wolf, W. Wurth, A. Nilsson, Science 339 (2013) 1302.

[2] T. Katayama, T. Anniyev, M. Beye, R. Coffee, M. Dell’Angela, A. Fohlisch, J. Gladh, S. Kaya, O. Krupin, A.
Nilsson, D. Nordlund, W.F. Schlotter, J.A. Sellberg, F. Sorgenfrei, J.J. Turner, W. Wurth, H. Ostrém, H.
Ogasawara, Journal of Electron Spectrose, 187 (2013) 9.

[3] M. Beye, T. Anniyev, R. Coffee, M. Dell’Angela, A. Fohlisch, J. Gladh, T. Katayama, S. Kaya, O. Krupin, A.
Mogelhej, A. Nilsson, D. Nordlund, J.K. Nerskov, H. Oberg, H. Ogasawara, L.G.M. Pettersson, W.F. Schlotter, J.A.
Sellberg, F. Sorgenfrei, J.J. Turner, M. Wolf, W. Wurth, H. Ostrém, Phys. Rev. Lett,, 110 (2013) 186101.

16 FFPHSR X #OEHE 70 ik 2 M 2 i OB FE O BHR &1k
A 3 GRECRZEDIEDT)

X MBI HIEXPS)IE, JTRBRME - EBEM - (LRBREICBUR & W o TR E R D, WEREOE T - (LFIREE
BT 5 LTI FIETH D, LvL, KUETRFAK N CIEEFITHELO 7= O B TRAE . 78k XPS
REITEZEFRICER O TV, 2kt L, BUESEROMERISIIRKED L IEENEL EOES OKRMEFFHR T CHEITL T
W5, THhE CHBEZEFOEMERERZ AV 2ERAZRIRENTIEC LGOS KEE S5 b Bz
DHEDOIGEMTIZIMTFTE 20080 9 BIE("Pressure gap") M E S TE Y AAEERAR T IR & DT
in-situ E 72 13BN ESAE T Operando TEBIZT 5 Z & O TE D FEBRFIEORFENRH KD BTV D, ITHE, 5 3 i
R IR O F R & S EEHESLE - L AR L7 e BT s OBFIZ L ¥ . %k Torr 7> % 100 Torr D&
RIS T D XPS HIENAFIREIC 2 o T&E 72, [1-4]

AGEETIE. Z DOEHK TEE Tt (Ambient pressure XPS; AP-XPS)DJFHE, K UMt o> AP-XPS % v 7= e
DRFFEEN 2B L. 3508 H BSELE SPring-8 HFTK £ — A5 A > BLOTLSU IZB W TEAZ D T 5 AP-XPS %
BE2EDTAHOMRRLEIZ OV TRz,

[1] M. Salmeron and R. Schlogl, Surf. Sci. Rep., 63, 169-199 (2008).

[2] S. Yamamoto, H. Bluhm, K. Andersson, G. Ketteler, H. Ogasawara, M. Salmeron, A. Nilsson, J. Phys.: Condens.
Matter, 20, 184025 (2008).

[3] S. Kaya, H. Ogasawara, L.-A. Naslund, J.-O. Forsell, H. S. Casalongue, D.J. Miller, A. Nilsson, Catalysis Today,
205, 101-105 (2013).

[4] D.E. Starr, Z. Liu, M. Havecker, A. Knop-Gericke, H. Bluhm, Chem. Soc. Rev., in press (2013).
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17  InsitwF X 2 Rk X #8580 Y DIk

JEH EA CRRERT)

ZOBET, X AREN TR R B R LN E 0 | =RV X— 3 FEEDS E/AE > 5000 % L < (X 100 meV
F—F—Dkkx RBEABIRT 2 2 ENAREL RoTo, BRIV AnS 2L Txr /v, AE /. A—E b
¥ DOECCR R, NERENELICCE S BT R IRBNE 72 E IR S D L 9 IS o7z [1,2] — T, JIER G AT
LWND Z D IEOR R A B RIRIEDT 7212, TERO BB DI, BRI, AW ARG 7 & ~HIE
SEPEET 5720 OB G R P TEAICITOR TV S, MIEEZ W5 HFIE[8]l, V= v b EFWS 4] LI
0. EELZE RN L T D X MR wrw%w%ﬁﬁ%ﬁkTé’aﬁT L0 THERH LB TIREEII AT
BIED TV D, ARG T, U Tl @O IREEIR X I8 & insitu,/ 4T Ry aad bR
Kbe—2AF A BLOTLSU ® HORNET 27— 50D = ﬂif@ﬁ@ﬁﬁpowfﬁﬂb\é%lﬂm@ﬁmﬁémf
BT DZEBPER S AT LOBA L 5% DIFFEOIANT DN THAT 5,

18 K X BRI eIk IC X S TP OBERAL ARG DA R T > FEI

B (O FREEERT)

R OBEBSACFEROCHBFET 5 9 2 T, BR_EHE GO ERERKOEEZTIRL 2 ENEETH S, X BRI
SIEXAS)TIRE - RO R EEZT~25 ETHRRFETH D, Foll, Fa iXFBEIC X 5ikED XAS JIE % v HE
2T DRIV A BRZE LTz [1], & L TRk & Z2IRIK - KR O JR i 2 C-K, N-K, O-K 5D XAS JIliEA HH H NI LTz,
ABFFETIX, ZOWEE VCEmEHKZ D Z L1k 0, B X 2 EREREO RIEEE Lz 47 v R 5
T ENTREZR XAS PIET AT LEMARBT LI LR HM LT D, L THRBHOKEIKOESILEROSICB T D, #1442
O Eh % Fe-L i XAS HIEIC L VAR5,

FERZ UVSOR-III O#K X7 > P2 L—% B — LT A > BL3U TT - 7=, i A% 1% 2 42 SisNy A > 7 L 2(100 nm
JE) T, SMUDZEE &R0 T DY 7 ADEH Z TS D 2 & T, AR OE X % 20 — 2000 nm OFPH CHIEH ATHE
D[], T OWRKRICE IO T DEMAETRE LTz, FHMITEZAE L7z SisNa A 7 Loz vz, stiilcid e
A w2 AWT, ZRBERICTET KCl IS Clitilz L= Ag/AgCl BMia AW -, IKBIXEED~) 7 LADE Y ZH
L, BRALERRO XAS 12K 54T FERINHETH D,

ZOWE Y AT 2 &AW THEESKIER O Fe-L i XAS JIE % B2 2 BREN TITo 72, BN LFIZLD Fed)n b
Fe(ITD) ~D i {b e’ FEALZS KI5t U CIHRIBITIEE 2 5 DIkt LT BN FREC & 5 Fe(I) > & Fe(IT)~0DiE il T
MELOEALET D Z ENnholz, LD XAS HIEORER L BADREHEEDT A 7V v 7RV E AR —@ﬁ%%
Bl 52 L1k, ZOBMERTRED A B = A LZHONWTEET DL FETHD,

FEAEE 20 nm F TS 5 & BEIRAE AR L XASHIEMTA D, BRALZEIGICRT 5, BB ER R
T D PTG 2 T FRBERAICHET 5 Z L IXZhETEE Lo T, RRES AT A& W BER RO A4 ~<T » Nl
BOFREREIZ OV T bR T 2 TETH D,

[1] M. Nagasaka et al., J. Electron Spectrosc. Relat. Phenom. 177, 130 (2010)
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19 U572 TNAADFXRT Y REMI K
WRE i — CRALREEREEITIERT)

IRFBED ZIRFeAER 7 T 7 = %, IRIRT S 28k E LTHRERINTEY . L0 ERICGDVEREER &SRS
THND[1], LLRR b, @iET A ARSI T, BEAEHT[2]°7 7 & A SEiH[3] 7 & DR & BRI fif
I DMERDH D, TOTDITIE, 7T 7 2 DT A ZABERMET TO (A7 o R) B EIZ K HFEM8 LT\ b

777 = OBEMSEE LT, BEALE Raman 4t (u-Raman) S K & 72l 2 215 T\ 5, LA L, Z@u-Raman 13,
Oz=MaMmENEV, RO, QEFRECEZENLRBIENERE, LW IOPAEMATEY, ERo 80k 57 /1 X
LIS ORI AR CTH D,

DT, ME SR L DM X BRI, KON =%t Nano-ESCA IZ L 2 BAMOLE a2 Wiz r 7 7= v
DFART » RBWO T 5 Z1T78 > TV D,

AWFRNCB N T, BB THMEEEZ AW T 7 = o ONBEIEFLIZ X 2 24805 (it 7205, Anderson EAIMEARE) O
7= NBEEAEEFARTOB[4], 207 — NETFREMEL, Dirac AU TIRIEFEEN 0127225 2 LICRNT 5, £z,

=7t NanoESCA # M\ T 7 = —@J8 fii COBMBEEBO T /) 27— VEEBZIZE L THHIEE21T > T
W[5, ZOBEMBEERIL. E nm ICE> TSN TS, ZOBMBEIEEFKICE L CTH, 2EMRO%HE &
[FIBRIZ, Dirac SUZEBWTIREEEED 0 ISEM ZENFERTHL Z ExHLNE R T,

ABFFEIE, AN« R - R (JASRD . R dEEdR GRORBE L) | IRGEHEZEER (KEK) - KA+ GRAEIO) -
RIE#FE GER SSRO) & DIFRFIFEIC L DR TH 5,

[1] H. Fukidome et al., Proc. IEEE (2013).

[2] K. Nagashio et al., Appl. Phys. Lett. (2010).
[3] M. Jung et al., Proc. IEEE (2013).

[4] H. Fukidome et al., in preparation.

(5]

5] N. Nagamura et al., Appl. Phys. Lett., being revised for the publication.

20 @5rfRRE ARPES IT X 5 B TRIEONIF « BUR & kRS
BH B (RBRABEDER A EE > 2 —)

Z 2 10 HRFE E ORNTELS & A T @ o fRAE A R TE T 0 YE(ARPES)IZ X 2 BT T (N R, 7 =13

M, T H O RX—) OFENREIZHEE L oo b 5, FAT- BITIAR KRR LR gt o # — 2B W TERIZERINR

BRI DT Y 2 =2 =R VT, ERD 7 b I HERLT R O TARE O A TE L, o
10O RE RPN E LTI I FHEEDOEMR R B#E) & | ARPES A7 MVIZIRODE BRI~ LR DTEAH D,
ZIBED N E Y 7 AL LTI OREREDIERA R S b s, JIEBMAE L, KRB RTAITZ D L9
2B e, WET—Z—0 DS BNARERN N E, & X213 ARPES OFEIRARRBEICSI BREY 5o, EEES BFT5
ENMEL D, EIEFEREOER LR, KBS~ =2 L—ZOBRER L, M EDY OEIFLEETH
V. BEENT U 2AREEAL TS ZENROOEND, HIMR— 2RISR D Bt & VT2 @5 fifsE ARPES 12
X BERE TS ORI OV T, Yl & —I28B1T D B0 filAaz OIS BUR SR FRERE 21TV 0,
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21 SSRL ARPES E—A 51 v OBUR &%k

A {8 (SLAC National Accelerator Laboratory)

SSRL ® BL5-4 |37 > ¥ = L— % — & NIM(normal incidence monochrometer)?> 5 72 5 &40 fi#HE ARPES B D v —
LTALTHD, ZHET, BIRBEEEREEL LMHEREHERS L O R O g/ & OB IREOHFII AN
bNT&E 7z, BUE, MO ARPES EBRBREE 4 EBLT 5720, Biiceofi e — L7 4 > BL5-2 K OYR LI A EE 72
TV ab—H—DERNPEITH TH S, PGM (plane grating monochrometer)z H\\ 72 Z D0 B — AT 4 13 20 —
200 eV & 13— L, BL5-4 (7—35eV) & fHflif) 72 ARPES B — AT A L &7 5, £/, ZOH 72 ARPES = KA T —
v a »TlL, PLD X X MBE CTER S 72 BRALHERED in-situ ARPES JIl/E, & HIZIZA Y 40 ARPES b A[REIC2 D
FHETH D, BLE-4 OBLR L ST, 2O K574 BL5-2 OFFE &N T 2,

22 bbb rrzubuorittr¥—BL7U OHIR

OHEE 2270 12, A Ok 23, BH —REL WP BRFN S, MR MG R WA BEAT 2 0PN ERE A
JOB (FA 20 BOF it 2, BB R 28, WA 280 BN =R TH e s B 5R(E 12
(A HBRFL TR, 24 HBRF 7 m bugwbidit s 2 —,
SRR ARV > v | e ek o — AR R 3 b T RETSERT

bbby ra bt s Z —(AichiSR)iZ, Ak 25 45 3 I IL[FEIFI 2 BAbh U 7= PEFATE O SERIBFSEHLE T d
DEAE oL H W E] ORI CHY | A ERFEV 7 a ha kit 2 —Bnpil b 0D B A D
T& 72, AichiSRIZUEN E— LT > & LT X i XAFS, #k X it XAFS, BEZe840 06, /AL, BRI, #
HRED 6 KEZFLTEY, 3 b 3ARDOE—LT7 A COLFEFIANBRIE S, ZD O —LF A O T BIEKRE
FFHZBA T < B ETTH TN D, THEZEENE—L T A BLTU 3, AichiSR IV THEHMEFIREE -
WESTE—L T4 L LTESITOND T vV alb—2E—LF 4 ThY, hv =35 ~ 1000 eV T/ fi#aE 5000 LA
. REMIEICK T 5367 7 » 7 A 1012 photons/sec LA EA BIE L L7 eFaGHc RS & RO E B, AT
7o T 5D,

AichiSR BL7U I28F 5> R AT —3 3 >3 VUV-SR XAS £ L O PES JI7E 247 5 3UBHHTHE & sl i sTAl - JLBf
SRR SN D, E T HTE31E MBScientific tH8 A-1 7F 7 4 =2 AV TE D | JKVWEE IR Y AL FE(~38°),
MCP2 #%kothtt & &R - @ah=RAEN AR CTh D, RERREIIREAHA GM MEHIC XV 8 ~ 400 K OHEFH CHill4#
ARECH D, il TIERUBHER I G - PR Ok b O TR 5,
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23 PFIZHBITS VUV-SX E— AT 1 > 8 {ii 5t i

#EH JRE (KEK-PF)

BAE, PRICHWTIE, AR —A 74 T 5 BL28, BL2, BL13, BL16(cV Y —2%%EH L, [PF DR
ENLIEY AR ZHBIEDLHTDOO UV-SX B —A 74 U BIR Yy RAT—2 g VOEFEHELZED WD, B
RB9IZiE, BL28 CTIEIRABIE 727 & OB KA T 572010, fHANREZEFH L, WV B2 2FHAWE
PEREA BE D RNCE T AT — v a v LT T 5, BL13 T, BANREZEH T2 2 LT, EITPaitz vy
KELFFRAE—L T4 & LTEME#ED TN D, £, 770 F T &8T5 LT, BL1I6 &tz
AT —va v O ERTTTH D,

BL2 CIIEBEBHAEANER LT, VUV &£ SX #E WL~V TRAT A2 LIc k. B RRE - BiRE A bR D,
JRWT VX — RO AR5 2 LA e il - RO —L7 4 & UTEEZED TV D, AR
2%, Bl VUV SEIR T v ¥ 2 L— 4 —(30-300 eV) Z B MIERE L. BEfFD SX fHi5(300-2000 eV)D b D & & 7 AFdiE
THERATAZLICLY, KVWZ R X —#iH%Z /3 —L7= VUV-SX ' — A F A »(BL2A, BL2B)%2 &%t TH 5, BL2A
ICBWTE = RAT =3 3 & LT in-situ @ AFRE (F BE 50 ) B - X BRI e AT — v a VEARE L,
BEREMERM IO FR M - Rt OFe 2T 5, Zhic kv, FiC, LiA AU BEMEDO = L —EHbkl, e % & 2
TCENORD TV =T A7 EOBREMBE, JTREIEIZ DW= TN E TR, B b~ 7 i & o Fskser:
Mk OFEEHEEL THL TETH D,

24 UVSOR-IIZ BT % HZ2 RN MPEDFFE O BUR & 1533k
at UVSOR-III

AAS B (5 F#F UVSOR k)

UVSOR /&, 2003 4 & 2012 FFED 2 EOBEEIZ L > T, ETE—20 I v ¥ U ANEINNOEITRIATH S 15
nmrad [ZFELTWD[1], Fio, 7T RLF— AHOBE & BURBLER S —/L ROFEMIC LY, B — A8 300mA T
Dby 7Ty T EEEITRS TS, ZRBICEEIZE 2T, 1GeV L FO/NUHER RIS E S D R CiE, b
DEVEIFEIRERD 1 Dl2ie o7z, BEIXEINIFEE LT 6 BOHELEESN - MXMT v P2 L—FRBEHLTEY, 20
E—AT A LT, ERCHEIEO AT T/, 8 X BREEMEE. WROWIN, KR IEE T ORFFEM
HESNL TS, bEWT Y2l —F7 4 Thsd BL5U Tik, FEL EBREGH LZHFLET V2 Lb—4 LER
AERWEEPHE T et (SGM-TRAIN) 234 18 4Efii2y BN TE /223, 2012 EEMIE TR T, YR - st - = K
2F—2a DE—ATA UREDEHFNRD b, ZOE—ALTF A TiE, KIRICAPPLEII MY P2 L —4& 4y
Je##Z Monk-Gillieson Al Z8 i A E WSV HEBIITAS 70 688, =0 RAT =3 a VA - fESRGE Tt
BaE L, Gt R ¥—20-200 eV CTET AV & BB FME A 7 BE L7z =R A ES B0t %17 D e
boH, o, JeEFE ETHEZR 10 um LTSRS 2 ENTE DBMOLTER b RE L, (ERDERCE T & O eikkt
LIS DBEREVER LD B FHEXERF 22 ~DYLIE & FIREICT 5, T D E— AT A U, 2014 I —F—FIH 2 BthT 5 T iE
Th s,

[1] InEEECE, Akt 24, 175 (2011).
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PEHRE R ERR D — 2 2 ay T - ORI I L
Emergent Quantum Phases in Condensed Matter
— from topological to first principles approaches

(RERRICAPE T 2R TH — MROY-NoE-REGEICES Y 70-F)E i

Il IES - WH KR

WEMEBRY —27 v a v 7« VR T Y A“Emergent Quantum Phases in Condensed Matter — from topological to
first principles approaches”’’ 2013 4= 6 A 3 H~21 H® 3 @B OHIM TR S iz, EE E &3 (FrRZRERE -

BT R ETY) O, SEWHEMEA =7 F7, iRk, ICAM-12CAM 72 £ 6 OEMICE SN TS, U—
73y FTORBBIIPIMPGERCHEREI T — 03O TailiT 14, V=2 va v VLU RY Y LT 305
AEEUL B3, VARV T LATORRZ —FRIUT 4T Th -T2, ZMEIL 160 4T, D5 BAEANIT 3B A ThH -7,
EWS DI b OBINE &4, WPETFOL < OFTER I L, SFHERIC BIERICSML T,

ST A= Yay” YR TTLATIE, KEO@EY , WFESHICER L THD bR e D Uiz 3o &
DEAIREFAHITONT, "R E U—7 EOFCFRMERIC I U7 G i & . B OBIRRIRE I E DV 25— R
?Jr%—d) o7 Ta—FOBELERMENEERHANTH T, bHAA. ZIHOROKSBEEIC D i Tk

. ZLDOIFRBITNTIDONY 7 7700 Refib, Zheho 3k #F->Tnb, LaL, fafofdeitRE
(3, RAVREERIC LD TE ORBCREEIZR T 55— HEE R O LIS, WIZHEOWE OB OERIZ ST % B
BRSO BEEMEEZ S F T LEICE IR LTV S, %‘@ﬁ“@@m??f?ﬁlﬁ%\é?“‘ﬁ a7 e LTE, 2008 2 “Topological
Aspects of Solid State Physics” CHIZIIZR &2 .02, F 72 2007 H£D“Foundations and Applications of Density
Functional Theory”. 2012 4 “Material Simulation in Petaflops Era”% Cid —FHEHE 2 .0 & U TR L =28, &
WO FZOH LT, SEOBEIIRFEIZN/ESTeb D Th o7,

U—2 v 3y TR FRTHIC 1 RREPEO AMBREER 21TV, FRICIIEICSE FOEE I L DRl O e (30
D) & 2 e WD Tr—~y FERAIE L. BHFEROBE LIFE AL HRT 2L OB LT, V=2 a v
I, BEFIER MR e O ERIE OB O R B e H A Rz Lz Lian Fu RMITIZ K 2#E N OIE o7, I
T, BTWEIZBT S FAr U NAEO L E 2 —0 6 Filt O“Crystalline Topological Insulator”% /73— L7z, #lidgk LIZ
SEDLWVEDTHoTz, RICHEFRETT 72 David Vanderbilt K(Rutgers)it, EFEWIERHRICIMBENO CEE RTRE L
T&E T2, FRCNY RiERE L RY — (IS BT D BRI EGL O R R v ¥ h VHERROBIE CIEFICER L e o TR Y | H—
FEFRETHIEH SN TWS, RIFAEIOV —7 v a v FICE SICEBNGE & S 2. MRIIBNE NS b RELGFFH T
o7z, B REEEHMI T, Gianni Profeta F(University of DAquila) 38 —JREFIHEIC L D 7 4+ /  ORHEDFHE & |
% ® BCS BREIRE ~D I DWW TR #3217 > 72, £7=. Frank Marsiglio X (Alberta)i3##{5E ¢ Eliashberg

A OWT BRI O AR OBREE CEDHER ATV HERES L o7, TNHHERIINA . V—r P a y
723 O Yong Baek Kim K (Toronto) 23K GE 2 12 T “Topological Phases in Correlated Materials” & #8 L Cafii
L, V=7 ¥ ay7BMEOHRRELTYHREEICARIOT —7 v a v T OFEERT —~<vD—2Thd hARu VA AFED
BREDPVSLTEALL,

INHDOAMIERIE. BMEPFICHSOFMERR LT 7o —F Il L CHEE BRI OICAMThoTz, £, i
BROHHONEE ZoNFTIIA 7 =NV REmPIERT DI L bbb oTc, BEEBERHHED I — —/L— L%, &in
MR L7c B I =Tk, V—72 v a v 7HIEN, BIOERLERPEY KT o Tne, 72, BRSNS Z< D
BEPRHREENBMLIEZ b, V=2 v a v 7ORMHEEICES LI-bDoEZLND,
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TH12H~14 HO 3 HEIEZY >R Y T A8 & L EWNS D B S ORFEE B ERHT OFFFERRRAZ DWW THEHSOR A & —
REETHOT, TONFILZIGZ D50, FHZER L TSIz 7 —~ & L TIEMERIZE 1T % Skyrmion #&dh. b
Ru D hAERRICBT 2L, BFWHAER S FRa O UERik, BFAE T A A, BEFAE UK, &1
TUB TR N R T HAMR ERBET D, EBRIFIERED bl TWD T —<IZ oW TE, LR 725 E
ERELTOIERFE LML CGRELTHEVW, Y URY AR, UV—2 >3 v 7HRICHE L TEL OBMERH
V. 3 BRIOESRSMEKIL 3851 AICE L (T —2 v a2 v 7 12 HEOE~BINESIT 369 ), T, 2 2DH
RBETTa—FORGET <& LTI BINERBBIIER L Z L2z, WEICAIRET S bR Db Ul Yo BT
RO T —~< & UCHEN. L ERTHRICE FIFRE D Z MV L5 1Zho 2 et i b eEX LD,

LHDE—ROWIEE N L DENTBHEN D - 72720, 2 OBE Tl ~ OIS DXV —27 v a v 7HIEHh o
WARREREICRD Z L 3208, AROU—T v a v - R Y T NIRRT OB OB A 2 R4 5 7210
T, EBNOMFKEDS S 2R THIIC bR o7, EEE WO L DEND D OFFECHRILIMERRRRE O L
NEBESDOTIEZRWE BbET,

WBIZIRDD, ZDT—7 a7« VRV LEERTDICHIZD B EDOS 2 MHEFERRARED 5 4 |
FH. FRC, JEFEFIALR - RBER - BRERO S 2 O TWHINEH L £, Eho, HEARAHRERR. 4 HIERER, BAR
WERER . AT ST RRRUHESdZ , /NBF BRI . 2R IER EOMBEZR RO | BEICFTR AT L) & LTS
TENME AN OF 2 IEH L ET,

UTRv—2vay” - URVyA(QFGEEOR) 070 7T DB T AR, RAX—RBELT TANT 7 NED
FEHCOWTCIE, V=2 Y a v 7O U =7 _X— http://www.issp.u-tokyo.ac.jp/public/ EQPCM/ # &M E -y,

Workshop Program

Lectures Short talks
June 3 Liang Fu (MIT) H. Ishizuka (U Tokyo)
(Mon) Topological Crystalline Insulators Monte Carlo Study of Spin-Ice type Kondo Lattice
Model
M. Lajko (Wigner Research Center for Physics,
Budapest)

Exact ground states and deconfined gapless excitation
for the three-leg spin-1/2 tube

June 4 D. Vanderbilt (Rutgers) Y. Tada (ISSP)

(Tue) Berry phases and curvatures, hybrid | Study of f-electron Superlattice

Wannier centers, and topological insulators | H. Maebashi (ISSP)

Pseudoelectron Excitation in the Luttinger Liquid

June 5 Y. Hatsugai (Tsukuba) M. Ferrero (Ecole Polytechnique)
(Wed) Symmetry, Berry connection and bulk-edge | How bad metals turn good: spectroscopic signatures of
correspondence resilient quasiparticles
N. Arakara (U Tokyo)
Y. B. Kim (Toronto) Quantum Criticality and Orbital-dependent
Topological Phases in Correlated Materials | Renormalization of Quasiparticles in Cas-xSrxRuQ4
(ISSP Colloquium)
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June 6 Masatoshi Sato (Nagoya)
(Thu) Topological Superconductors
June 7 G. Profeta ('Aquila) K. Imura (Hiroshima)
(Fr1) Phonon, electron-phonon interaction and | Protection of the surface states in topological
superconductivity  from  first-principles | insulators: Berry phase perspective
density functional theory T. Yoshida (Kyoto)
Correlation effects on topological insulators -a
dynamical mean field approach -
June 10 A. Furusaki (RIKEN) H. Jeschke (Frankfurt)
(Mon) Classification of topological insulators and | Realistic many-body calculations with spatial
superconductors correlations and for systems with molecular orbitals
J. M. Tomczak (Vienna U Tech)
Many-body effects in iron pnictides and chalcogenides:
separability of non-local and dynamical correlation
effects
June 11 F. Marsiglio (Alberta) J. M. Maciejko (Princeton)
(Tue) Eliashberg theory of superconductivity: do | Topological insulators: interaction effects and new
we have it right? states of matter
Masahiro Sato (Aoyama Gakuin)
Triple-density-product and loop-current orders in
multi-component Boson, Fermion, and spin systems
June 17 S. Ishihara (Tohoku) T. Sugimoto (JAEA)
(Mon) Orbital Frustration and Entanglement | Phase transition induced by magnetic field in a
with Spin and Lattice Degrees of Freedom | two-leg spin-ladder system
N. Tsuji (U Tokyo)
Quantum interaction quench in the presence of a
long-range order
June 18 M. Oshikawa (ISSP) Y. Nishida (Tokyo Tech)
(Tue) Topological quantum numbers and Dirac | Efimov effect in quantum magnets
fermions T. Kimura (RIKEN)
Spin transport via gauge/gravity duality
June 19 T. Miyake (AIST) H. Watanabe (UC Berkeley)
(Wed) Electron theory of permanent magnets Non-Fermi Liquid behavior in Skyrmion crystals
I. Kimchi (UC Berkeley)
Fully symmetric and non-fractionalized Mott
insulators at fractional site-filling
June 20 T. Sakai (JAEA) E.-G. Moon (UC Santa Barbara)
(Thu) Topological Aspects of the Quantum Spin | Non-Fermi liquid and topological states with strong
Nanotube spin-orbit coupling
B.-J. Yang (RIKEN)
Theory of topological quantum phase transitions in 3D
noncentrosymmetric systems
June 21 Y. Takada (ISSP)
(Fri) Philosophy of DFT: How can we accurately

calculate physical quantities from first
principles?
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Symposium Talks

June 12
(Wed)

A. Rosch (Cologne) Magnetic whirls and emergent monopoles in chiral magnets

Y. Onose (U Tokyo) Topological effects on magnetic excitations in magnetic materials

A. A. Taskin (Osaka) Transport Studies of Epitaxial Thin Films of Topological Crystalline
Insulators

S. Murakami (Tokyo Tech) Berry curvature and topological phases for magnons

A. Kimura (Hiroshima) Probing spin textures of topological surface states in ternary chalcogenides
K. Nomura (IMR, Tohoku) Electromagnetic and Thermal responses in Topological Insulator and
Superconductors

N. Kawakami (Kyoto) Quantum phase transitions in correlated topological insulators

X. Hu (NIMS) Antiferromagnetic topological insulator: model analysis and material design

S. Fujimoto (Kyoto) Topological electromagnetic and thermal responses of time-reversal invariant
superconductors and chiral-symmetric band insulators

M. S. Bahramy (RIKEN) Emergent phenomena in giant bulk Rashba semiconductors

X. Dai (IOP, Beijing) Search for Topological insulators in mixed valence compounds

H. Tkeda (Kyoto) Recent progress on the first-principles analysis in heavy-electron systems

June 13
(Thu)

F. F. Assaad (Wurtzburg) Phase diagram of the Kane-Mele Hubbard model

M. Imada (U Tokyo) Effects of electron correlation on topological materials

K. Ueno (U Tokyo) Peculiar superconductivity on SrTiO38 surface induced by electric field-effect

R. Arita (U Tokyo) Density Functional Theory for Plasmon-assisted Superconductivity

T. Oka (U Tokyo) Vacuum engineering: Breakdown to topological control

F. Pollmann (MPIPKS, Dresden) Topological characterization of fractional quantum Hall ground
states from microscopic Hamiltonians

L. Fidkowski (Stony Brook) Symmetry Protected and Enriched Topological Phases

N. Nagaosa (RIKEN/U Tokyo) Topological particle in magnets — Skyrmion —

Y. Tanaka (Nagoya) Theory of superconducting topological insulator

June 14
(Fri)

H. Aoki (U Tokyo) How can we manipulate graphene - chiral symmetry, topology and charged
vacuum

M. Ezawa (U Tokyo) From Graphene to Silicene: Topological Phase Diagrams and Transitions

K. Penc (Wigner Research Centre for Physics, Budapest) Spin liquid phases in the SU(3) and SU(4)
Heisenberg models on the honeycomb lattice

Y.-J. Kao (NTU, Taipei) Conductance Tensors of Quantum Multiwire Junctions through
Entanglement Renormalization

M. Yamashita (ISSP) Study of elementary excitations of quantum spin liquid states in
molecular-based materials

K. Totsuka (Kyoto) Symmetry-protected topological phases of alkaline-earth ultra-cold fermionic
atoms in one dimension

K. Hida (Saitama) Topological Phases of the Spin-1/2 Ferromagnetic-Antiferromagnetic
Alternating Heisenberg Chain with Frustrated Next-Nearest-Neighbour Interaction

H. Akai (ISSP) Designing permanent magnets from first-principles

S. Nakatsuji ISSP) Quantum Fluctuations and Criticality in Pr based Spin Ice Systems

S. Onoda (RIKEN) Hydrodynamic theory for Coulomb and Higgs-confining phases in quantum spin
ice

L.-J. Chang (NCKU, Tainan) Higgs transition from a magnetic Coulomb liquid to a ferromagnet in
Yb:Ti207

L. Balents (UC Santa Barbara) Quantum Spin Liquids, Density Matrix Renormalization Group,
and Entanglement
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ISSPU—%av”
Polar Oxides for Energy Conversion

HEF: 201346 A 26 B (k) 13 :00~20:00
BT RRKRZEMMERRT 6 ERERE

REH

Uy 7~=— Iv7 FOREWMERTZERT
A Hhw ALK

T —B AU =T FRF

6 H 26 HDOFH L A OHIM T, =3V~ UM Bt ORI, ZORIBICHEF L T 2D 40 AEB A DT
FEHEED, Y I T2 B L7, =R LR Ae BIRITHE S W D & R DEEER, BVEMEL B
MEHR EOIRVHEIZ M8 L TV D, £0720, At I —TITH LWOMER S OB & | Bb IR O & B TFE DB
F&. AL S OREECTE T DORMIC E 5 £ TRV Z 73— Lz, 13E A EDERITENTH LWLz Al
WY L7-007 7u—F, £ LT3 F—ZEHICEE L7273 25 72t b & & T D 720 DT L
FIEZRRL TN D, £o, BIEIMBORERITNA, B LOBGES B EIOBRZICET 2 R bITbh., BRE T2 M
W EIEIFICOWTHRN STz, = /X —ISHICBE LTMEI DO F A 7V A I V2 BEZ SELNLEKTH T,
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13:00

Chair :

13:05

13:30

13:55

14:20

14:45

Program

Vyr~— v  (HERFESEN) XD

Vyr~<— Iv7o

A FEIRER HOEERL RSB T LA AR Rl
RIS KON b R IRER ) D ZE SRR A L WA

Bk M UK THEPRRG LR
T AR D R

Ky B ORHTERY BTERRRCCEEE WK

TR R TRRALH O T ISR X 551 ST~ BB
B ORI KT CEMREET B

TEANE RO 2RI L7z ~m 7 04 R EE R
HOW RURKE SRR D

TR D b HY I T 4 9 7 AR

B MUK BEEMCER By

TS SR TR TR

15:10-15:35 {Ak#

Chair :

15:35

16:00

16:25

16:55

17:25

18:30

24

MPEIZR O 53 B35

A #iw]

NG AT BURRFE T RTER B LA B

OIS RE IS T D mBEIE R ICE S T A D RFRE

EE AR HOURSEMPERTIERT  BhE

UREMEE WIS R OFE - ~ 7R F A P EFTNARa T AT A MR

P —BE  University of Maryland, Department of Materials Science and Engineering, ##%

“Elastocaloric cooling: phenomenon, materials, devices, and comparison with other solid state cooling
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Burning fuels at high temperature produces environmentally harmful nitrogen oxides. Although catalytic
conversion is generally used in power plants or other pollution sources for reducing NOx emissions, the catalysts
generally include precious metals. New oxide materials in the AMOx family, with A =Li, Na, K, Rb, Cs and M = Fe, Sn,

Ti, may over sufficient NOx conversion efficiency to compete with precious metal catalysts.
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Electrochemical analysis is generally used to identify catalytic reactions taking place at liquid-solid interfaces. The
technique is also useful for the analysis of surface electronic structures of semiconducting materials. In this study, a
high-vacuum thin film growth system for oxides has been combined with an in-situ electrochemical cell, where
single-crystal thin film samples can be repeatedly characterized electrochemically and processed in vacuum without

exposure to air, allowing for accurate analysis of oxide semiconductor surfaces.
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Various wide-gap oxide semiconductors have excellent chemical stability in water and are therefore considered as
possible photocatalytic materials for solar water splitting. However, due to a large bandgap, most such
semiconductors can only absorb ultraviolet light. This work shows that it is possible to arbitrarily tune the bandgap
of an oxide semiconductor by co-doping with several transition-metal cations, such as Cr and Fe in SrTiOs, that allow
for independent shifting of both valence and conduction band edges. Reasonably high light absorption efficiencies can

be achieved in this way in the visible spectral range.
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Unit cell scale lattice distortions in oxides can have a large effect on the functional properties of interface layers.
Analysis of bright-field scanning transmission electron microscopy images can be used to extract the depth profile of

lattice distortions, such as octahedral rotations at mismatched interfaces. Insertion of lattice-matching interface

layers, even if only a single unit cell thick, can be effective for lattice distortion control in oxide heterostructures.
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The band gap of an oxide semiconductor is a critical parameter in photovoltaic and photocatalytic materials. In
many cases it is the hybridization of the transition metal 3d orbitals with the oxygen 2p orbitals that determines the
location of the valence band edge. An interesting material system in this regard is the infinite-layer analog SrFeOz,

which can be synthesized by annealing SrFeOs.5 in the presence of CaHz, effectively shifting the bandgap to 1.3 eV.
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Novel polar oxides may offer interesting new ways of designing heterostructures with suitable built-in fields for
photocarrier separation or accumulation. In this regard, oxynitrides are an interesting family of compounds that can
have fairly low bandgaps and show ferroelectric polarization. As an example, SrTaO:zN has been recently shown to
have a bandgap absorption edge at around 600 nm, yielding a yellow color while also showing room temperature

ferroelectricity.

SHRABERTICB T 2B EE RrB T HADOR Y

Mg A RORCK)

Low carrier mobility is often the main limiting factor in efficient photogenerated charge extraction from oxide
semiconductors. In this regard, it is interesting to look at oxide systems that can support very high carrier mobilities,
such as ZnO. The current record mobility achieved in ZnO is approaching 10¢ cm2?/Vs at low temperature and thus
competes with the best non-oxide semiconductors. The growth techniques used for fabricating exceptionally

high-mobility oxide thin films and heterostructures were reviewed.
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Polar oxides can be valuable in designing the built-in field of an oxide junction. However, in many cases,
particularly for thin films, polar materials may show large leak currents, making it challenging to measure the
polarization or even observe ferroelectric switching in very thin films or interface regions. For this reason,
pyroelectric zero-bias characterization can be effective. Several example cases are reviewed here, including magnetite

below the Verwey temperature, a double-perovskite La(Ni,Mn)Os, and BeO.
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Elastocaloric cooling: phenomenon, materials, devices, and comparison with other
solid state cooling technologies

i —BF (University of Maryland)

Solid-state cooling can potentially be more efficient and reliable than traditional gas-liquid refrigerators,
particularly in usage cases that need to be maintenance free. Solid-state elastocaloric cooling may offer a way to
achieve this, where heat can be stored, transported, and released upon mechanically straining and relaxing a shape

memory alloy wire or foil. In principle, the technique may be applied to large scale refrigeration but may also be

useful for micro-scale heat handling.
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In an oxidizing environment, such as the surface of the Earth, oxides are the most abundant materials and can be
viewed as a ‘ground state’ for matter. From a general energy consumption point of view, materials synthesis generally
starts from an oxide and ultimately returns to an oxide. From a general material life cycle point of view, there are

thus significant advantages in using oxides as functional components in large-scale energy conversion applications.
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[5] K. Ohgushi, Y. Matsushita, N. Miyajima, Y. Katsuya, M. Tanaka, F. Izumi, H. Gotou, Y. Ueda, and T. Yagi, Phys.
and Chem. of Minerals 35, 189 (2008).
"CaPtOs as a Novel Post-Perovskite Oxide"
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B Bl > 7 4+ — <))k 2 F— : Real-Space and Momentum-Space Entanglement Spectrum of Spin Chains
HIEF : 20134 7 H 17 HOK) P8R 4 Ri~F#& 5 Iy

B - MYEERIARE 6 B 43I —% (A614)

%0l : Rex Lundgren

fitiE : Department of Physics, The University of Texas at Austin

We study the entanglement spectrum of the one-dimensional Kugel-Khomskii (KK) model and an anisotropic J1-J2
spin-half chain using analytical techniques and exact diagonalization. We compute the entanglement spectra using a
variety of partitions or "cuts" of the Hilbert space, including two distinct real-space cuts and a momentum-space cut.
Our results show that both models possess a number of new features not previously encountered in studies of the
entanglement spectra. Notably for the KK model, we find robust gaps in the entanglement spectra for both gapped
and gapless phases with the orbital partition, and show these are not connected to each other. We observe for the KK
model the counting of the low-lying entanglement eigenvalues shows that the "virtual edge" picture which equates
the low-energy Hamiltonian of a virtual edge, here one gapless leg of a two-leg ladder, to the "low-energy"
entanglement Hamiltonian breaks down for this model, even though the equivalence has been shown to hold for
similar cut in a large class of closely related models. The momentum space entanglement spectrum for the anisotropic
J1-J2 spin-half chain reveals that the entanglement gap seen at the Heisenberg point does not remain open for all
conformal field theories. In addition, we show that a momentum space cut for the KK model leads to qualitative
differences in the entanglement spectrum when compared with the same cut in the gapless spin-1/2 Heisenberg

spin chain.

B : BlGe 2 — : Computational control of energy scales in the electronic-structure calculations
involving f-electrons

HEF : 20134 7 H 19 H(®) PR 4 ~"F1& 5 I
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H#E:

Recently, progress in ab initio description of correlated materials have been made by the synthesis of
electronic-structure calculations and many-body theories. Downfolding scheme to get the realistic multi-orbital
Hubbard models have been established for d-electrons [1] with successful applications to iron pnictides, while we
have adapted the density functional theory combined with dynamical mean-field theory [2] to materials with
localized f-electrons within the framework of realistic Kondo lattice models [3]. We incorporated the orbital
degeneracy with local-level splittings imposed by crystal fields and spin-orbit interaction to put the realistic energy
scales under computational control and we found novel quantum critical points (QCP's) in a realistic Kondo lattice
model for plutonium compounds [4]. Here we inspect how the conduction band renormalization drives the quantum

phase transitions and discuss the dual nature of f-electrons between itinerancy and localization in emerging energy
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scales near the QCP's. Based on the 2-pole approximation [5] for the self energy, we propose an upfolding scheme to
restore the high-energy information for the itinerant-electron bands out of the quasiparticle renomalization factor

obtained by quantum Monte Carlo method for the low-energy calculations.

B BGR T > 7 4+ —< )k 3 J— : Shot noise of quasiparticles at local fractional Quantum Hall states
HIRg : 201347 H 24 HOK) & 4WG~T1% 5 Ik
5 M ATiARE 6 [ 5 23— (A615)

A K B
g - R TERE KRR T2 et
5:

Shot noise in a quantum point contact (QPC) reflects fractional charge of quasiparticles [1] and chiral Luttinger
liquid (CLL) nature of edge channels [2] in fractional quantum Hall (QH) regimes. On the other hand, in integer QH
regimes, dc current measurements through a QPC suggested quasiparticle tunneling through the constriction region
of a "local fractional QH state". Even when bulk filling factor vs is an integer, the local filling factor vqrc can be a
fraction, because negative gate voltages modifies the local electron density at the QPC [3]. In this talk, I will show the
experimental results for shot noise of fractional quasiparticles at various vqec in integer bulk QH regimes.
Surprisingly, we observed finite shot noise corresponding to e/3 charge of quasiparticles on a well-developed e2/(3h)
conductance plateau. This mechanism can be explained with tunnel coupling between fractional edge channels

running parallel in integer QH systems [4].

References:

[1] R. de-Picciotto et al., Nature 389, 162 (1997); L. Saminadayar et al., Phys. Rev. Lett. 79, 2526 (1997).
[2] D. C. Glattli et al., Physica E 6, 22 (2000); Y. C. Chung et al., Phys. Rev. B 67, 201104(R) (2003).

[3] S. Roddaro et al., Phys. Rev. Lett. 93, 046801 (2004).

[4] Beenakker, Phys. Rev. Lett. 64, 216 (1990).

B : Mini-workshop : Recent topics on magnetism: from permanent magnets to topological materials
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i
11:00-12:00 Prof. Oleg Mryasov (Department of Physics and MINT Center, The University of Alabama, Tuscaloosa, AL)
Mechanism of magnetic anisotropy and its temperature dependence
13:30-14:30 /NP (ESC K GROURFARZEBER & SUEHTER})
Berry phase induced Hall effects of electrons and magnons
14:40-15:40 EA o K GUEIRFRZREELAITTER
Topological phases in correlated electron systems
15:50-16:50 £~ 1 I K (BYLFEHIZERT APEA © L PMEEERTZET — L)

Spin electromagnetic field and its role in spintronics
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B BlEeE = J— : Spin liquid phases in strongly correlated lattice models
HEf : 20134E8 H5 HOH)  FRR AW~ 5 I

it - MtEDREiAE 6 B 555 3 —% (A615)

afl : Sandro Sorella

& : SISSA, Trieste

H#E:

In the last few years an enormous progress in computer performances and a significative advance in computational
techniques are opening a new frontier for the solution of fundamental problems in the physics of strongly correlated
systems that has been lacking for too many decades.

We report recent calculations for the Hubbard model on the honeycomb lattice at half filling, for cluster sizes
containing up to 2500 sites, much larger than previous simulations [1], ruling out possible spin liquid phases.

We instead show that in a spin model with frustrating interactions a gapless spin liquid phase naturally emerges

as the variational ansatz is systematically improved by means of few Lanczos steps [2].

References
[1] S. Sorella, Y. Otsuka and S. Yunoki, Scientific Reports 2, 992 (2012) doi:10.1038/srep00992.
[2] W. Hu, F. Becca, A. Parola and S. Sorella, arXiv:1304.2630 (2013).

BERE : LASOR £ 3 J— : Electronic properties of iron arsenic high temperature superconductors (fj£4;
JRICE T 50 E THN= 8 b R RQTBZEA DOE TIRE)
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i © Pro. Adam Kaminski
Jii& © Ames Laboratory and Iowa State University, USA
=i

Iron arsenic high temperature superconductors exhibit particularly rich and interesting phase diagrams. In
Ba(Fe1.xCox)2As2 the simultaneous structural/magnetic phase transition that occurs in the undoped material can be
driven to lower temperatures with increased Co substitution. When the transition temperature is sufficiently lowered
by carrier doping, the superconductivity emerges. We found that dramatic changes in the Fermi surface coincide with
the onset of superconductivity in electron-doped Ba(Fe1xCox)2Asz. The binding energy of both hole and electron bands
also changes significantly with temperature in both pure and Ru substituted samples. The hole and electron pockets
are well nested at low temperature in unsubstituted BaFesAsz samples. Upon warming, this nesting is degraded as
the hole pocket shrinks and the electron pocket expands. We also studied the electronic structure of CaFezAsz in
collapsed tetragonal (CT) phase that is difficult to access for ARPES. By using the post growth, thermal treatment of
the single crystals to induce internal strain we were able to stabilize the CT phase at ambient-pressure. We found
significant differences in the Fermi surface topology and band dispersion data from the more common
orthorhombic-antiferromagnetic or tetragonal-paramagnetic phases, consistent with electronic structure calculations
of the two phases. The top of the hole bands sinks below the Fermi level, which destroys the nesting present in parent
phases. The absence of nesting in this phase along with apparent loss of Fe magnetic moment, is very likely linked to

the lack of superconductivity.

[1] Takeshi Kondo et al., Phys. Rev. Lett. 101, 147003 (2008).
[2] C. Liu et al., Phys. Rev. Lett. 101, 177005 (2008)
[3] Chang Liu, et al., Phys. Rev. Lett. 102, 167004 (2009)
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[4] Takeshi Kondo et al., Phys, Rev. B 81, 060507 (2010)

[5] Chang Liu et al., Nature Physics 6, 419-423 (2010)

[6] Chang Liu et al., Phys. Rev. B 84, 020509 (2011)

[7]1 R. S. Dhaka et al., Physical Review Lett. 107, 267002 (2011)
[8] R. S. Dhaka et al., Phys. Rev. Lett. 110, 067002 (2013)

BERE 5 4 MR - Ptk X - — : Anharmonic phonon response of encaged atoms investigated with neutron
scattering
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2E:

Einstein modes witnessed by bulk thermodynamic data have initiated extensive investigation of low-energy
phonon response, so-called ‘rattling’ modes. This phenomenology has been recently observed in skutterudites,
clathrates as well as in 3 -pyrochlore osmates. Inelastic neutron scattering on powder samples has been applied in
the search for microscopic evidence of the Einstein modes as well as their anharmonicity. I shall review the
experimental analysis of low-energy vibrational modes associated with the alkali atoms in the [ -pyrochlores [1-5]
and M atoms in the MxV2AIl20 compounds, ‘Einstein’ solids first reported some 40 years ago and re-examined again
recently [6]. The aim is to connect quantitatively the signature of the flat bottom potential seen as the hardening of
the characteristic energy scale of the ‘rattling’ mode with increasing temperature and the corresponding downward,

concave curvature in the T-dependence of the atomic displacement parameter .
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[1] R. Matsunaga and R. Shimano, Phys. Rev. Lett. 109, 187002 (2012).
[2] R. Matsunaga et al., Phys. Rev. Lett. in press. arXiv:1305.0381 [cond-mat.supr-con].
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