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AW B HERE 40 TXBRIEH, (3) 2 = VL A8 & AV - ERIBA X BRIEr & . XKD
T — A 2 b OIRMFENTIEOfESL, (4) 8 X FREIERIC 31 2 B oREYs X BN Yeik, (5) il X
RRAEIRIZ 3317 2 s Ss X AR M et yeik, (6) #R X BRAEIIC 381 2 IR, X S —
@S NEDFEIE, (7) TR RMT L S = L AR A - A 4808 35 T k- [ml3T .
(8) J-PARC /<)L A b BWE LV A 9REEY 2 FV Tz 50 T 3850y i rh M1 [ml P s i B g & 52
FEZEER. (9) SNS:Spallation Neutron Source (77 A U 7 Oakridge [ESCAFSERT) D /X)L AP &
I = VL AR A UV 30 T A6 T U e aliT,

IO OFERIE A, ENO SPring8, PF. JFAF JRR3, J-PARC THEMET 2 LIz, ILH7Z2HFSE
HLEE U TR B ~DIS AR HEE LT, S 512, BERMTIEE & U TR IR AR ENL T D,
ARAFFE TR I 7= F1ED APS:Advanced Photon Source (7 A U 7 Argonne [E N HFZEFAF) .
ILL:Institute for Laue Langevin( 7 > A 7L 7 —7 L)  SNS D EI D igk ~DE AN ZHE D |
FERSH 7 FEME AR Lo, 2D X 9 72 mb TREVZRMFZEBRFIC L Y, Bish & v — o8
FOE ORI A . REEIOIEENC LV EOT-, ZHEE LT, AGBHICBIT2HEADE
E) 7 AL 2 N LT

4. WFIEECH

KIFFEOFED 1 > ThH 5 ERFIERBICB VTR, LTFOREIEE D ER I N, Thud, &£ T8
RGO R ELFEEATIRETHY . 1 OOFEF — L TINE T O FIENEML TE
S22 ETEEIR T, EERRFMM D EV, S5, INHOEREIINOREMICEID, InE
“C“Fﬂﬁ'é;@a%)/)f:iﬁ/? IR TO R E— AR HERNAEEIZZRY, Zo0BickiFbs7L—7
AN— ol

WO X REBRICB W TE D N R 2 DL IS8T 5,

(1) =,V RABERES; 2 W22 B0 33 T X RRIEIPTiE 2 28 U, B EEM R FRREIC X 54
EERE, AV UY T 7RI DK TER., MBEEICLAHEEELZH LT L, G
EFHHRRE B 1T DR AT 2 X MR CHEBERE T 5 FiEZ2 R THld THESL L=,

(2) T RBIX W =NV AFESE O a7 MItRANICE ST, T AU IDOE =
AR YEhE R APS ~E A STz, Z OFLFEIFSEIL, [FAFZEAT O R&D 7' 7T A~RE S,
FDOREEIL Rec. Sci. Instrum. 350 Cover Story WZEH &N, ARBEEFA Ve — RigxX e -
2o Fio. FMGERTDILHRFETHNA T4 b ELTHEY EF S iAo ettt 2 IR L,
() ATV v MNMURKHR VA8 & 2 otk ad AW S HEREE 40 T X #RIEPT 2 BE¥E L.
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R R EEG e T LT, ~VvF 7oA v CuFel, DF A L MEOMBE % 40 T £TX
MCHESBREL, BFEEEORIAMBEOMHICEMR L, &2t Z N —%2 77
SrCu, (BO,) , DS 1 H6TE & X fR CEBERE LTz,

(4) X =,V AGREEY 2 T2 RIRREA X BRIEITE A BR L, WIREBELZFIH 32 2 & TR

FaITADHZ L amRm iz, S OITREHAT LA EDE 5 Z LT, RimpEEdr & Rk, A
T— A2 NOBIGIAT & TRIER LD & 0BT D Pk LT-, 2 E & HHEMEY ThB, 0%
BEPERALIBAR I A L, iRBErERLSY & RS mAE SN RET 2 A A RMABENTET LI L %
RLUTz, 20X 9 72 PRIARAIRE /R BB OIFEIL, FEBRIC X 2 EHEA 28I THID TH L NI
Ko M CHERTH 5,

(5) FF X FRAEIKIZ IS T D B oR M S X BRI UL 53 Y & R SEBR T CRRZE L. 50 T it S irdk & #f 37
L7z ZDOFEZMEEEE O YbInCu, R EuNi,(Si, Ge),72 PICHEM L., Bk MEimgiclir 5
lE A2 F)D TREEMIIFHME Lz, X512, BEmAFTE & oI X 0 IRREOE TIREED /XT 2
— X — T 5 FiEAE ML LT,

(6) LFELOMIRSGE X BRI YEiE % Ce SRITBEERIALA WS URu,S1, ICHEA L, MEHEE
FHREBICB T 5B HIRE~OEIZONT, BEREREGE, 5%, A7 X SR o H|
ENHED X, EBEBOEIICOWTEHEHLNCT L Z ERP/FaINns,

(7) X BRI 35 10 2 B5s S T 0 X S —ark/y eik: XMCD ZBA%s L. 40 T ot SiFtek
ZRINL LT, [FFREOI IR RG22 b DB IRIC OB N TWZRAZITHIEY | X
FRREEIRCHBE R 2 G DWW 2 WE T, MG LY o hEmEFET LI Lk, ¢
# - HEERNICES RSB E R EH RS 2R LT, ZOWE& % RT” XMCD for Any Magnet”
DL T FE RIS < B S TV B,

(8) ZDFiE% ., MBHELHEIFR YbInCu, =2 EuNi, (Si, Ge), 72 CIZiHEMH L. MhECREEIC X v BE& R D
W ARTEIE DN 72 D 24D CEBRBICE SR LTz, MEFREIR D Bu, Yb, Ce 52 D LI FEBR 217\
AR AE R AT, T, BEE T L REE T ORI IREIZ X DA mMO e &0,
AER B LIREDRT A —F — 2T 2B FIENER SN2 L 720 | BHRE I KX 72
AT Ve 2T,

(9) &EMEFIEIEB A2 RT3 17 a7 WE 0d,0s,0, D XMCD 247V, EIRMEFAHE ORI & 72 5
IERSKTE— A NOEIGZEEMNICIHMIT 5 Z &Ik Lz,

(10) EBEE YR 2 v —o bk 7L —7 D7 a Y =7 LR T, BRX BRERO X K
M Motk se, RSB T 25 T OMEY; CHEBLL7-, Fe, Co, Mn 72 & ® 3d EBE&REOD
TR BIRP 2R BEERABRHE N RB L2 Z S Tch 5,

LU E DR X e W7ol Rid, BFZEaTEE THBRE E L TR TV b0 b EZH TaT
AEBL, FEROFERZITI) Z L THD THLMNIH R BERMAZLEETNDHRTED
EERE Tm <Al S D,

WA, FHEFREITERICBWTHE LN TR Z LI FICSIET 5,

(1) AR & X =0V R GRS, 2 - T2 A BE Ay a8 35 T 718l 2 JEAF JRR3 12360 T
FH L, BT YE RO RS AERBSL L., ZOFEE~YALTF T zuA v 7 ZWE CuFe0,
WA L. BGOSR E 2 ERICIRE Lz, RTHETIE, 1 SDOBELA I T 2 B R E
DR A 2 e rICE T 5 Z & C, MG FHERIER 1T D AEE D2 b2 BRI 8IH
THFETHY, BMEFEIZE VB TH D,

(12) FFEEFEATHLEWRMIZ 2, R oo .0 TH 5 ILL BV T, HIADIK
A7y 7 hELTEBEINTZ, TOREL LT, 77 A b L —3 3 UK ToB, DI H A 722 kL
B ABIEZHO NI Lz, /2. AU YU T T =R AR CdCr,0, D7 T h—IREEDIK
WiEZEEREL, FENRA L KBGO EEZH LN Lz, 2D ORI H B HE S
na & Ebiz, ILL O N1 74 MIRESIND 72 FEBERICE SIS TWD, £/, 20
FEBRICHEH L-HAb~ 7 % v b A AR L U CIIw o CTRMFZEFT DR 2 —F —IZ B R & T,
(13) J-PARC 7 $b A Hifh 7 & R BEfE] 2L ARG & T2 8 oy i Al vp e - al @ 2 B L. 50 T
DRGSR AITRE Uiz, 77100 kW IiIZEBW T, 40 T £ TOHEFEEBREZITV, ¥ ok & R%D 5y
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fRAEZFIET D 2 L 2R L=, BURCIIRIED 5 FEMFLE 2 T4 223, H o 600 kWiZEB W TIE 1
R TRV ZHIET 2 Z LN TH D, ZOFETIR., &AW BIT 2SR L -
HEL A — U BRIE TE B2, OGS OBEME SRS OB X D 2 b2 RO ZE 1
TRETDHOIZHELTEY, JKTF MM TH D,

(14) 2 6 O FIEE, EEAICE W 25215, SNS HIOFRWEFEIZ LY . 2L ZfpETF & I =8
VARG A W2 30 T BT Uy al Pk iE 2 R I EA Lz, SNS TIXMEIXH RO
SEREDH Y, LV EKFE CHIENAETH D, ZOEEIZIV LT T ouA v 7 WE W0, D
WP DA GEZIE L, 7 A Y Wit CHR&G#EZ % T T2,

PLEWCHR D X 50, s h 7 BT IR Ic B W T 20 4F Rk OFE Th > 72 s, =237 |
72V A REEY & R WSOV A BRI, . AR & oSOV A 2 HERR IS AL A A o T, R D
BAMRERBZE L, TOB KA LT 2 LIZEPORRETHY . MOBEEZTF IR0,
e, X#RE b ARREESIR O ZER R IR DI A > TV D | FEEE, ESRF <° APS 25 DREK
KO RS EE Tlix, ox O E R CHEBEGFTE 2RI T v 77 L — ROBEE ok EALE ST T
W5,

fEam e LT, RO KOBET, Hiol” @M E v — a5 25U i Ty
&, CONBTORARDTEEEAZHSLLIZZ L ThHhDH, T NEim LT, 7L ABBBE T O
WIVERF TR 2 K e B RV FF I & L CRIE S B2 2 ST R E RBHNERLIH 5,

3. 3WFFCIE H A02: BRI I T AHREMA B L OVERY)E O NMR/ESR {51 & A A9

LI ES)5 3
FZER R O E « ABFZED H I3RS TR IS FHIE DB B OMEfsE~DIGH TH 5, &
R EE : (D4A8T ETO/NIIVAREY FICBWTAE = a—iEIl LD NMR AT hVOFHANC
HFTHIO TREI L, 7SV AR NMR & W 9 Bl & Al L7z, (2)44T £ TOEF Y T T NMR
BEZITV, S LD =R BB R O JEEORRE . B A ¥ EMEIR NH,CuCl, O~ 7/ D
MHEZHONI LT, S B, BWEFRWE CeColn; IZBWTZEMIZAH LI BI=EMAH 2800 L,
(3)70 T £ TH/ UL AfY; T CESRMIEZITVN, BRI L L7287 MR | ROotREMER2Y, YV U R Ui
F2IZ L0 RIS T CERRFALT 5 LW ) BEOTREZKGE L., WS BT TH LWED
IEREAFRF DAL L HESL L= D %X U, NDMAP, NiGa,S, % D& F R DK RS IRIEZ B & s
WZ L7z, WA T a—TOEWMRIE~DIGHEZHERE L, Mn— 47 8 B 2B\ CEJElE ESR ©
BIEIZHID TRRBI L, FEdb e 0 & &EikE L,

1. WFEBME S PO 5

BT AL ORLESCE T OEE) &4 iR Y THIE T 5 Z & IR Bt OB LIS E o THE
BRETH S, o, EIRBEERICARER I N DEREMEM B O T2 1T 5 B IRIE D fiF ]
IS ERRE O 72D, —FH, AMBFICIBVWTLE A OEEENRFHIN>O0H 5,
FlIZX, &R Z T EHIZBWTERA A U PNENRBEZEZ L TCWnDHEEZLNTWD, - T,
&R R BN O IREZ MR T X U, A RWE OO - I8, S OIZHHRIEAOFHIIC
RKELHFELETE D, ZNHDOHFEICITERILED X 5 RN R T o —T NERTH 5, BRI
W45 ESR D438y T3t it 2 U — R T 50012 H 5, —FH, NMRICE L TiE, EF S IC BT 50
Felx, FEAMNENCHE R TENL TV, AREBE TIE, ZomZ2bd 5 & &b, RN EZIRELD
HEHE & L CL 2V RS T OARKEHY NMR O SEBL RO 51TV,

2. WEOE

AWFZED BHL., WEOME 2 WARAC 7 a1 — 7 TX ANMREE & 1 2 B2 OE/ED ATREZRESREE
ZBRE U C. BRI I3 DEEREMEM B N OV A E DFSREZ RIA+ 2 2 & Th D, Hrlz, /3
IV AWES T CONMRGHUEIN OB 2 HE R AIED 1 D& Lz,
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3. WD ik

AFHETIL, LTFTO 3 SOMEEMAT HZ LIZL > THEDERKZK T,

(1) HEAEEBRERICERESG U OIS ZEHINT 5 Z 12X » CHRIGEIREZIEI L, &
R ORI o 2 HKIRREOBEE L AT 2 FREEZ NMRIEICE VT 5, Z207dic, X
JL AREYE F CONMR FHEAT 2 BRI 9 5,

(2) T /WK, AV hu =7 R %X 2 DA ERME R RS & A B VRISV AR % H]
MU T, @sE# b7 7 b—TCOEFIRER ALY F b — DRI E 7 7~/ ESR K OERE
B MR IEIC L VAT 5,

(3) 7 F -~/ ESR R OB fiRfe ity NMR 2 W T, & ¥ X7 87 EOAKRYE DE IR
HE L FEREFS B & OARBE 2 fEIH 4 5,

4. WFFERRKE

TR A L TICHET S

(V48T DNV ARG FCAE = a—EIZ LD A THIH TNMR A7 MLVEHANZEREI L, =
2V MBI OMZEIZICH LT, ZHIS LD EHR SOV AS MR RO ARV, ZHET
TEF Y Ln7e o 72 NMR ZBRICE W T LWEIKZ Bl W2 Z LITRE BRI D D,

(2)44 T £ TOEFBEYS T T PCu/*Cu-NMR I E Z ATV, SFR LY i IR AR AR E AR O FL IR AE D v U
T R—EUEUTRBELEBICEDLIICEETINER LN LT,

(3) @4k Mn BRI\ Z 31T 2 BRI SHRBURD A D F BLbAE 2 i s NVR 12 & 0 gl L 72,

DA TV FEEANMRIZEY | BEHER DR — REEHE TR T2 5 v X LA i A%
REWAGNC LT, £72, BT 7 b —%2RT &7 A BEMER NHACUCL, 123V T ., sl
NMR HE 21TV, KR CHGFR~ 7 2 VR RET 2 2 2B b Lz, £, FDOZERAVED
EIZOWT, BT T MISIRWHIRZ 5 2 DR 2157,

(5) BIFMED 7= OIZHIE N R EE R I A M- A4 7 1 B 2BV CE A ESR ORIEIZH) 6D T
R L. FEdmd e o E BRI E IR L,

(6)70 T RGBSR Z# BB L7z, F-2haHWT, B L LB | IRTTREMEIR DS, RERE
U NI X0 g T TR LT 5 LW ) BFEOBEGRN TEEZREE L 7=,

(T) 7N VT L RgEAR NDMAP (2 38\ TR a5 A DN RE ) 72 — D ORESSREIC 2y v, KRS ©
B R A S L7 R E 23 . m i T E I O TS T A DRy T8RRI T E 2
DI D POEBEMEIEROBRE A BN D Z E B LT LT,

(8) = k& 1 I TRENEIR NI Ga S, 2BV TR M HA T VT 4 IBIELILD LIBEEBAE = - T
HATREMEZ R LT & BIZ = A RORBEMEIR CuCr0, ICB W TIX A 23 T VI IS TREIZEN DI85
FBOMD F PR TEZbNDZ EEHLNI LT,

(9)55 T MBEHE ESR Z W TR > RSB R Pb,V,0, DS H ERE KRR FAE D ESR 2 Ji W& 1 5%
LiEE TR L, (RIEICBIT D g HEDSN, ~ 2/ > ® Bose Einstein &EffitH (BEC) & &% %
ZEEWLNICT A EE BT, MBEGEIOA Y XA S I 7 REP BT Lz, SRS (30T)
F COMBRBZRMEIX, BECRTHD T TH D,

(10) WV RWE CeColny DIKIR RIS FEIK COH 7= 2 BASEARIZ I W T NMR JJIE Z1T - 7=,
H//a~Hl Cld FFLO MEA=EAH O i CEFINGIE 2 £ 0 5 F (1C-SDW) 23 HEBL L, PWNERas 151 L
TN R ELSKGFTHZ EHZH LN LT, £72 H/ /D4 T FFLO FHO B2 /R4
LAt R AT,

(IDNMR (2 X ¥ 2 RITAHEER k—Et,~Cu (NCS) , 12 I TREH R fif 2 79~ Slush FHDIF(EZ R LT-,
(12) F / BEHERIZB I 2 & TN E BT XA T v 7 A0l BSR T L7z, 72, A ViR
B OB X DEBOHIEICYIO TR L, EORIFE LTV A E B X 25 R R 7o i
S A R LT,

PLEICR A X 9lc, RIEHTIL, HRAITENMZ b Oifgds ESR 2 RESD 70 TE THRAMICHL
BT 52 LT, BETBEREOHRICEB W THEFEOREEZ R T 2 L & HIC, HratBsikEeofs
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xR LN LTz, B RORRBIANE 2 B CRAT 5 T L L To ESR HFZED =R I
HHRMICb <M SN TR Y . HEFEKHEIZER ESR 72 T Silver Medal 5 S T\ 5,
SHIT, IO OFEE X X7 GG EOFEEEIBICAT 722 13, EERRR TH L, — 5,
MR IZIRBWTIX, EFESZHO T NR P82 E N TH IR L, Fiim TIERCKIZ 72 & SRRk T
WCHL FiF5EEHIT, 48 TETO/ VAR TIZBWTAEY  yma—iEIZ XD NMR A7 hL
DOFPNZHFRTHIO TRREI LT Z &1, HARDIEM 2T 58 L 72 o7z,

fhame LT, AMFEOE KO, MELY ESR 72123\ CEBSHYSGE M 2 fefh 9 5 & 3k,
AEE 2 & T e BRI ZE I L. NMR B2 B W Tik, 70 AR NMR & W 9 38 L UMIFZR e R &
Bl L7=Z & TH D, Zhbid, HIBHTIEIC L D2WEMZEICHE T, S « A m s sV Tl
MR ETH D,

3.4 WFFEIH A A03: FEZEHTFE A M\ TosRisss 7/ sl s - AH O iR ]

/AR HEE

SRR DR « 58S T ICEB W CHZER EO Rt 2 e+ 5 FB & LT, & bt
FEMEE (STM). BERNFEA A—T 7, EB/R—LVEFME., AV URMA A= 7 OFE
MR SN, FRIZ, IO TAA TV R~ Ry baffiol=2 77 A7 ORGH T STM #1421
R L7z, £72, @BIKKY 7 b STM OBRIZKS LT, ZhboDT 7=y 7 #FH LT, Hiamk
BB 2 IRILETRICHBIT AT ) —~A 7 B IR OET - BKARENE ST, 25D
GRS T ORI IR IE A R A T 2 T O TR R A2 HAR 1T BEERAFSE L odEEIZ K0 | BT
B & OWMEDO R TREERICER LT,

1. WFERG SO &

SRR B O 1 & B o Te W ESR TIERFT R E T « AV OB - 44 7 A HE
BN R L TWD, LEed> T, TOMEDOIEREIZ IS U7 FE2E2[H] LT O FE I THEE
ThDH, TODH, RPT7 7 —7 2 - L HESM-CHAUN THM R D S, EZEF T~ A 7o
A= VInB T RRE R b o W HBIG OMFZENEA TWD, —F, BIRERCHMERR D%
S OMEIZBWTETFRLA L OWMEENZET 2 ETHEHIEIK - & LTS O RITHRD THE
BThHD, L. INETHF AT =V OREMBIEFIE L BES /OO T HRITIZE AL
T TR oz,

2. WEOE

AMFFEIL Z N E TRESFEIR TH - 72 Ic B 2 FH2EMA A —V 7 OFEEZRRE L, Mk
Lo THE SN DB RE T - R - FEBIREICEA L, EEH ECRFA 7 —Ahb~
AV AF— )L TRIAMERB L FO A= RN A FER - OB EIC L VBT 2 W
L7,

3. WD ik

BB RBR Y208 T 5 MAEEYE SRR L E TREE T OB FIREE - XS - A REE
. KR - 9REGYS B STM/STS., BEXETE, MmN TEA 2 FIH U 72 3222 /] F 1k 2 H VTRl
L. RTEFIREOHELZED S, 20z, (1) KIERFIIRESNTNWDOINAS T Y v K+
7% v MZ L2 EFEESZFH L RICEZ R0 iEiess STM HECBAE~ 7 1%y NI X
ZEERE STM 2 E DR AT/, 8HEEMEICK T 2 H et e B4, (2) MK
FEVENT L D RFTREIIE O R « kS E RN 2 B U, Bran@ B8l - gtEREEHZ B W T
) 7 B KR E P E O AR E AR — M & BERRWME L OBEZ I 535, (3) 2RILET
WIEFROX v U7 O ES P COMBEBRR L XA I 7 A0 % B L T, Mg & 22 -
e 0 fid oy Yo A G DR T REA A=V v T OFEEZRET 5,
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AWFSE TIEmBES HIc 1T 2 STM/STS RFATZEAMT B L. 246 0Tz | kkx 7257
bR SN TV A RHABEMESS 2 IRt RICHEH L, EERICIT D242/ - KFE 0 iR
WIME &N DT IR 7 ¢ — v REBHYR Lo, S%WMERSED A N7 FBE L TRESHIFRFIN D,

FEbD s LTTROMREESE, 1) RO 30 T EHMEG T 2 EHE b o RV
# (STM/STS) #%:E DA%, 11 THIKKY 7 b STM #EEOR%E, 2) Zh b O3EEZ V-5
AR ERIC I DB FIREEOBIE & 2 OGN RICET 2 R M5, 3) BN TFIEICLD
AR A R ICB T A A O - KIS O LERBILE L 2 OMEBEE ORI, 4) 9T %
HFIZBIT D EFA—IL 2IRICE TR OIS HAE AR A A —2 2 712, S5 30 T EH
RIS O ATHRBRNE S AT A EEE L, ISR EHEE L T\ D,

(1) HBiamiss STM/STS o A7 A DBAS
*STM ~ v REWERD L LL IS/ ET 5 Z & T/ A XZiWil gy STM v A7 LA &BIFE L
Too ET2, BTO/NR=ITOWTHE &N TIEZRE U 72 FERMEST L 2 - 72 SE R FEREME BRIR IS
ARG -EBAL, 72V—%28022TCOSTM A v — e~ 3y NOREFHNLIHERTHZ &
XoT, REMPOLORE ) A X REMEBMTDHZENTE R, L - T, 18 T-HEABER
W< 7%y T HOPG OJFF#., BIOR2TTONAT Y v R~ %y N THRFABAT v 7D
BN LT, mEREEERE~ T Ry FBLONA 7Y v R=27 %y b STM TR T
B TOHMTH D,

< FEREVE - BBEVREE - KB EAM B CHERL L 72 STM == v F & B3 L. 11T £ COiliES. 0.4
~60 K £ CTOIREFFH, 1070 Torr LA T O E HEZEEREE T 0.1 nm/day OB{K KU 7 & STM % 35
L7,

(2) KR - 58fEY; STM/STS (2 X 2 T AH BB R B K O 5 11K RE O fif B

- ISR CazxNaxCuO:2Cle DYERL W K25 W L, B COREIZ b P Lz, 20
FERIT, BEZEMIC BT D E RO T2 ZBR T O 2 R THID TOFITH 5, WiiT,
W BB T D TFHAY — OBGIKRGENOBEEX vy v 7O E MBS Z ENTE D Z
L xR L, Fe(Se,Te) DABISE N se it Btk 2 Fi>Z L 2B 5T LT,

- L) SRR E AR BiaSreCaCueOy DS HUE CHUHI X L 5 5 TIRED R & R 1 T X % —
VOBEEZFTANR, WAL 7 2 I HEOBRICE o TEHEHESNAEWIZEEL TWAZ EZH LN
L7,

- R IR RBIRZ ENE 2 b OB E TR SrsRueO7 D A X BEMEHRE I HE 5 RpTIRaE s 21 L &
Bz2DZEITE LT,

« Pb ¥ BieSraCuOe+a 12 B U CTRESG H CHRZERA A —T 7 21770\, BGITIKA T 5= %L ¥
— Xy v TR LN E v SO 2FEOX v v IRBRI SN, ENEIVBREX Y v T LR
Xy 7 EICHYT A L @R R— 7R Iy » TR FET HHEBEHH Z L2 5
Mz L7z,
CEREY T TCOBGEREZRY B, & ARSI D B O IS B w2 R U7, FRIC,
IR RS T EL B & B AR R FRME & OFEBIIC B3 2 BRERAR S, B L OVEBEERIZB T 580 U F R
NROPAIBERORE LT -T2, 2O OMSEIE NMR (2 8f) < STM/STS O SEERAMFSE & HH
HW¥ob EiATebiiz,

(3) TR RIET & % st 3 X OV SR O R
CERIETA A=V T B L OERR AR — /L3R BB E O JR TR E L A O ORI R R R
(YTiOs, SrsRusO10) D FETINMEDMGE %1772 > 72, YTiOs TIIHER D T v Z L7554 o fiBE D v =
V7 A, SraRusO1o TIEA X BEMEERREIZ & b 72 9 B & OKBIAYE — N FEST 5 Z L& H
LI L, =7 v @IS 2 53R IZHOWTHE LT,

- FravimE R Ba(Feo.93C00.07)2As2, FeTeos1Se039 D BB HAEHMOREIZIKII L, BRI FEA A —
VIR DEEFERBIE 2T RV, BAF RN K DR E D RIZTONWTH BN LT,

(4) BEFAR—/V2IWICETRITEIT DGR A Y AffRA A — 7

« 9 TG IRV TR v 7V AR ek KerrZh B2 FH T 2 RITHE R D EN DA E 1 A
U ARARIZ DWW T - B RRE CEM A A A A —V U T TEDLVAT AR L, S5
AR S AT AR L, JHIEKRFED30 T NA 7Y v R~7 3Ry N TORIEIZIEEL T\,
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c INHOMEEEZ AN TESEIEGaAs/AlGaAs EFFF 2IRICEF LD A Y URMBE S, Bk
SAi. A UHEAFI T AR EOFEMEBR SN LT,

PLEICR A L5 ICARIHE TlE, £F, WMHEEYWEOE RO FiEE L TE R OEREZZIT
7oA b RVEMEEBRIEINNE . A TV v REROEKS FTITH 2 LU, Hix 22
WOEA - BREVIREO BB %2 8 S A bE b Z LIk Lz, Rz, UL
T NAT v RT3y NOBGBERE~ 7 2y MHIZBT DT A7 — VOB FIREER R0
IR Y 7 FSIMZ K2 B RO TV RZFIH U7 E B EZEMA~OFE S E LIS L2 LT,
WVERF R\ 6 4 5 "I IR 222 WA A — 2 77 o RE M ZEGIICIERT 250 THY ., 2
5O RIZBWTARIFEDEZRITRKE W,

fam s LT, Ao KOEEIL, 0l T OZ2M 0 FEE W O MEFZEOH LT &1
LAEBEL, BHLEZLETHY, ZEPHEFRICBW TR ZEET 2 HEERRETH D,

3.5 WFZ2IE B A04: FERREE 100 o R T fHIK O KB W M52
EiE IS
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Development of Ultra-high Magnetic Field Neutron Diffraction at J-PARC
Hiroyuki Nojiri, Yasuo Narumi, Kenji Ohoyama, Shunsuke Yoshii,

Motoyoshi Yasui, 'Kenji Nakajima, 'Kenichi Oikawa and 'Fujio Maekawa
IMR, Tohoku University and J-Parc center, JAEA

We have succeeded in 40 T neutron diffraction experiment at the
J-PARC pulsed neutron source. A compact conical solenoid magnet can
provide a magnetic field up to 50 T. By combining a white neutron beam
and a multi-detector-system, a wave vector resolved Laue diffraction can
be performed in very high magnetic field, which is useful to trace the

magnetic structure change in various phase transitions.
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Neutron Laue diffraction in 40 Tesla at J-Parc
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Development of the technique for the high-magnetic-field x-ray spectroscopy
and its application to the study of electronic states in magnetic fields

Y. H. Matsuda, J. L. Her, Z. W. Ouyang *, T. Inami®, K. Ohwada® H. Nojiri*
ISSP, Univ. Tokyo, IMR, Tohoku Univ. #, JAEAP

We have developed the techniques for the X-ray absorption
spectroscopy (XAS) and X-ray magnetic circular dichroism (XMCD)
spectroscopy in high magnetic fields of up to 40T. A portable
high-magnetic-field generator that consists of a miniature pulsed magnet
and a compact capacitor bank is installed into a beamline at SPring-8
(BL22XU or BL39XU depending on the purpose of the experiment).
Electronic states in the high magnetic fields have been studied on several
intriguing  materials such as valence fluctuating compounds
(EuNi,(Si1xGex)2 (x=0.82), EuNi,P, and YbInCus), a heavy fermion
compound CeRh,Si,, Kondo semiconductors (YbBi,, CesBisPt3), and a
pyrochlore oxide Cd,0s,0;. Significant valence change and the valence
specific XMCD were observed in the valence fluctuating compounds,
which suggests the importance of the hybridization between the 4f and
conduction electrons. The ratio of the orbital magnetic moment (m,) to the
spin magnetic moment (ms) in Cd,0s,0y7 is found to be m_./ ms ~ 0.17 by
analyzing the Os L-edge XMCD spectra using the sum rule.
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TO XMCD BNCpH L, [4] 4f B L BEE DRI XMCD A7 R LTI G2 T ik
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Resonant X-ray Diffraction Experiments under Pulsed High Magnetic Fields
T. Inami, K. Ohwada, Y. H. Matsuda®, Z. W. Ouyang®,
H. Nojiri®, T. Matsumura®,Y. Murakami®
JAEA, ISSP University of Tokyo”, IMR Tohoku University®,
Hiroshima University®, KEK®

We have developed resonant x-ray diffraction experiments under pulsed
high magnetic fields. We applied this technique to the Shastry-Sutherland
lattice TbB4, which shows a multi-step magnetization process between 17
T and 28 T. Polarization analysis of the scattered x-rays was also
conducted and it was found that the scattered x-rays are dominated by the
rotated channel (t—c). The results indicate that the large XY components
of the magnetic moment exist in the magnetization-plateau phases.
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Development of the Neutron Diffraction Experiment technique with a 40T
Pulsed Magnet and Observations of Field-Induced Magnetic Transitions
IMR, Tohoku Univ., Faculty Science, JAEA®, K. Ohoyama, S. Yoshii, N. Katoh,K.
Kurosawa, K. Okada, Y. Narumi, M. Yasui, H. Nojiri, M. Matsuda®

In this project, we have developed neutron scattering techniques with a

compact and portable pulsed magnetic field system. By developing

effective coil cooling systems for neutron diffraction experiments, we

have succeeded in performing neutron diffraction experiments under

pulsed magnetic field over 30T in JRR3 in JAEA. We determined

magnetic structures in some magnetically frustrated system; this technique

is quite effective to observe magnetic field dependence of magnetic

reflections at a particular point in the reciprocal space.
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Developments of high-field XRD and soft x-ray MCD measurements
Yasuo Narumi: IMR, Tohoku University

We have designed and constructed two x-ray instruments equipped with
pulse magnets. Firstly a split-pair pulse magnet generating 40 T was
developed for high-field x-ray diffraction measurements to investigate
correlation between spin and lattice degrees of freedom. Secondly, in order
to measure magnetic circular dichroism (MCD) in soft x-ray region, an
ultra-high vacuum over 10 Pa was realized inside a magnet and a total
electron yield method became available by combining the large bore pulse
magnet and a compact generator with high capacitance of 13.6 mF.
Utilizing this instrument, we succeeded in observing the world’s first soft
x-ray MCD signal over 20 T.
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X AR R —AMERIE MR @ (MCD) 1 X R O WL B8R FE AW DFFOREE & X R
DELAMRAIZ L > TERR BTG T, ARNXBEOT R X —% 08 T L IR 5NN E
i D2 & TR BLRENATRE L 70D Z 0D, (EROBALIIE TIE L TR D
BT LUV CRUIRBIE R E R 28 LR 7 e —7 & LTER STV 5, 56RO MCD
FEBUL, K TH 10T &9 BIRERA D AERRATRE R HANIIR A O 7=, Bha RV LE L
U722 BREEMER 2 AT O TE T2, & 2 ADNRIT, 1 XHt & SV ARG & LA A b7
MCD ZEE DA 51T K - THRFE S, MEFEEWE 2 il U CHEIRENIFRMETH > T
W35 DEINT X 0 BEMERSFREEL S D K 9 e E OWFFEIC MCD IENF R TH D Z L ARSI
7o [3], 7272L. X MCD 1 IBEMEICIERER G L WIE ARG NR RN OERE DT
B, N RREIORARIZ XV LR B DSHMEICe H720WR EORMERS S Z L b, EBE
B L 2p-3d) 3 X O HEICED MG (3d-41) &\ 9 Bk 248 5 WE ~D YR8 A ff 5
HRXGBR MCD EBROEHNNE SN T, Loy LEEICIE, BEBEZEHECE Stk L
FENZWERERIZH Y, 7O AFREES X AR MCD ORI 5 U CIREEEM 72 5 B K
Thote, ZOXIRRMT T, Frxidbzx CZofEICHER L, HHATEDTI0T 2z
% 7L ARG SR C O#R XHR MCD {3 5 DB 5th L 7=, flidil O AR & - 72N 18 ¢ |
10 DY L A RNV AS 7Ry ME, ERRE13.6mF Da T U YERTRI A7 &
AU, 1400 V OJEET 21 T/80 msec D7V A% 10 /3RO IR L TRAETE D, 20
A VONBANTITRGERZEE 10 °Pa ZHEFF C&E DB EE RADBMABIAEN TN D, FFfl 5
) MCD HIEIL. FMRICOIMAN AIREZR T v Y = L — & — & i 2. 7= SPring-8/BL25SU IZ B THT
STz, HENT, BEVEERED Co— L, Wi C1T > 7= MCD JIE DOFE R 2 7~ 3, #ARKNIR L=
RAEMEIE, Co DRERE—A L RS 2 T CHRIFIT AR LT Y, v 7 v RBbIE S
INEXFFLTWD, Eafh b K E ClRIE—EORGIKEERE LN TREY ., &
BEBMEIRIC BV T O RERSHETE D Z EAVRENTZ, XM CIIEME TR DO 57,
FpsChi i 72 PF AR 240 5 HEL/R 0HE D MCD HIE L FTRETH 5, BIfE, &0 &l
(AT 72 BAR ZHED TV | ZHUC LV A FER 72 e 2RI MCD JER FIRE & 72 0 | HefD
HIHAICEL RNV CE T LV TOMEMRINIICKRE S BEIRTEZ 2 LiEE LTV 5,

ARFZEIL, SPring-8/BRAF D MM BAN, B XAk—. ), ALFsEss | Wpr s o <F it
B, BRORARER T o & — DOARF FRER . B, WAL RSO MRER, BRIEEZ,
SPring—8/JASRL MEJIFEFN, A, RE%EF, KRTEZ, REAEFOREHE, HILK
TEEOAHETE., £ LR OEERE— D & OEFEFIETH D BRI,

[1] Y. Narumi et al., J. Synchrotron Rad. 13, 271 (2006).
[2] N. Terada et al., Phys. Rev. B 74, 1880404 (R) (2006). ibid. 75, 224411 (2007).
[3] Y. H. Matsuda et al., PRL 103, 046402 (2009).
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Spin-lattice coupling in the Cr-based spinels
Masaaki Matsuda, Japan Atomic Energy Agency (JAEA)

Cr-based spinel compounds ACr,0, (A=Mg, Zn, Cd, and Hg) are so far the best
model systems for a network of corner-sharing tetrahedrons with isotropic
nearest-neighbor antiferromagnetic interactions. The systems exhibit novel
spin-Peierls phase transitions from cubic spin liquid to non-cubic Néel states at low
temperatures. Bulk magnetization studies on CdCr,O4 and HgCr,0,4 revealed the
magnetic field-induced half-magnetization plateau states that are stable over a wide
range of field. Using an elastic neutron scattering technique under magnetic field,
we determined the magnetic structure in the half-magnetization plateau phase in the
spinels CdCr,O4 and HgCr,04. The magnetic structure has a common cubic P4532
symmetry. This suggests that there is a universal field induced spin-lattice coupling

mechanism at work in the Cr-based spinels.

A YR RIGEMEAR ACr,0, (A:FEREME T Mg, Zn, Cd, Hg) CTIXIEMEKRDTESIZHR T — A
FMELEL, & BICZOIENERRS =ZKTHIR Yy FT—2 (SA v aTi+) 2L TnD,
Z OREEIZIK LT Cr A B2 (5=3/2) MO AE/ERICRNT 7 A2 N L—3 3 VIMFET 5, £z,
Cri'A AV IFHED HRELZ R Y -7 7 —EH LI TEA (Ul OfFRE RN T
T —MCRENSEDT-0IC, BTERICE 0 MFEEZ FIF5) 22 Snizd, fAEE
FIZHEARTHRSIBEDVREE TRV T 7 A M—y g VX VBRBFEEZ S 20 E THEIR
TWnb, UL, EEOWE CIIKIRCTH - EA &2 EOWREBESRF AR 23, 2k, A
YooY T TR BTN, AE A THAEERIER L CRBLT D4 - EA & LCHELBE
HROWBRTH D, IHIT, ACr,0, TILBS T TRAELDS — B2/ 57T M =BG D AW IR T
BRI ENTEY, ERROBONAE 4 THAERICERT 5 L BRI TRISh TN D, Lol
ZOMALT T b —fEIRIC I DRI, KRG I ERAYICI O M S TnRno T,

Borld, ERROBIET T b—ERICB T2 A AR THAEEREZH O NCT S0, B
10 7 A ZfHETRAL T 7 N —H % 7”7 HgCr,0, & AW CHMETEHT5EER (JRR-3) 38 K OV X AR
2B (SPring—8) & 4T o 72 [1], HANT FHET- BT F2BRA AT\ MEREYS C OREEAEIE 2 ] & M2 LTz,
B2 B E TN & 10 7 A T CRIRICHEESMEE O ZLME Z Y KT T v 7 RS DA
AR MVISKIBIZZEALT D, ZOAE EHNIITEE D RTREMEDN & 2 23, FEMIZRfEITIC LV P4332
DRIFEZ FF OGRS 72 — BRI E LTc, W EO 4O AE D H 6 3{EReSS AT
R A & BRI TIZ W TV D, S HIT, B TGS X BB ERZ1T5 2 &12 k0,
FEEIE DL 7 P —MTA b L, BAHEE L RIROXITHRE A RO L2 LN L, Zh
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I, ZORICB W TERE TR ON DMK DL 5T, BT TOMKEBIZH A v 441
FEERARKESBEE LTS Z EE2RLTND,

Z OBEDS HgCr204 \IZHREA 72 D> ACr204 |2l L TV DN EFHRD T2DIZIE, thomE To
FERDELT 8 2 03 AEHIPE D CdCre04 TIXER WS 28 T Th » HRIINEE CTH -7, Fex
X BT B ST SV ARA 2 VT30 T F TORYEH CH MR 38R (TLL) 217 - 72 [2],
ZORER, CdCr204 12BN T HEMLT T b —F TORKHEE D P4s32 OXFEEZFFOZ L 215
M LTz, ZDXHIT, ACre04 \IZIBIT DSkt D A Bt AEAMERICIE. A YA FIo#EIZ
X OTHIBOBEELE N TV D Z L EFEBRIICTH ST LT,

Z OWFERAT, MEEVER, RHTE, W GRORMMENE . S-H.Lee (N—Y=7K), &
JUBAF. B R, BXHEk— (BRAF) . fEREsk (JAEA) . RILWFE], SEEa, ke O}
b RK44F) . P. Frings, F. Duc, B. Vignolle, G. L. J. A. Rikken (LNCMP), L.-P. Regnault

(CEA-Grenoble) %Ik & OFEFEOFERGELNTZHDOTH D,

BN
[1] M. Matsuda, H. Ueda, A. Kikkawa, Y. Tanaka, K. Katsumata, Y. Narumi, T. Inami, Y. Ueda, and S.-H.
Lee, Nature Physics 3, 397-400 (2007).
[2] M. Matsuda, K. Ohoyama, S. Yoshii, H. Nojiri, P. Frings, F. Duc, B. Vignolle, G. L. J. A. Rikken, L.-P.
Regnault, S.-H. Lee, H. Ueda and Y. Ueda, , Phys. Rev. Lett. 104, 0427201/1-4 (2010).
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fex RKBIEY, FARGRLEY | Sz

Polarized neutron diffraction study of FeisN2 nanoparticles

K. Kakurai?, M. Takeda?, Y. Ishii, Y. Sasaki?, M. Kishimoto?, H. Awano?:
QBS, JAEAD, Ibaraki Univ. 2 , Hitachi Maxell®

Polarized neutron diffraction investigation on fully magnetized
ferromagnetic Fe1sN2 particle material is reported. It is demonstrated that
the microscopic magnetic characterization of an industrial product with
many unknown constituent materials can be performed using polarized
neutron diffraction. A careful data analysis including magnetic impurities
even enabled the determination of the site dependent iron magnetic moment
in FeigN2. No giant magnetic moment has been observed in FeisNs
nanoparticle materials. This study now clearly shows that the combination
of the extreme high pulsed magnetic field and the polarized neutron option
at the high-intensity powder diffractometer at the J-PARC spallation
neutron source will open up a new era in the moment distribution
determination because the number of samples which can be the fully
magnetized would increase drastically by extending the available magnetic
field range. Because of its sensitivity to the magnetic component only, the
method can be useful to characterize magnetic materials embedded in

non-magnetic materials often found in industrial products.

BHEEMEO B WK T — 7 D E 72 5 REBALZ FREIC T D 212 1d M B GMR~
v RO Z 5 DPEHER ) A ZOBINBETH D5, BUR ) A ZOEBUZIE,
REPEAR DRI FAL D3 B b BNREITH 2 HF 0B BeIERORL T DB FE 23K J1ICAT
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DILTWD, TERM DI T X T RIRBAMER FIIRLF VA XD/ NS D & IRB
HMZBLL DT 2ERMONTWD, HINL~ 7 /LT S vz 2 b Eph:
¥ (NanoCAP) (X 1 )ZZ DREEN DR B I LD 2 £, 20nm
LRIk 7Ab L CH @V R D 2 MEFF T X 5, Z OZE(LERITHER EFTH D
ZEDD, RE LT R FEBLT D 2 DR 3R SR 2 M b a1
X0 BB SN TWD, 2 OWERE OFEN BRI LHIEIC XL 5
EfE7RBERE— A FOREZIT CE 7, 2 ORET RK MR R o 18]
P & 5 FergNoMEoh F D AFFE TlEJRR-3M O i i+ B LIS B TAS-1 %
vy, W RE 2 R o S LI TR R O T — A v NEZIT - 72, FF
\ARAR TP AT 2 D &0 TeLL N ORIE O A TR BEL 2 B 2l T =
DT, HEHZ EDOANHEIMMEME 25T, T EOFIRTENATLE D
PEZE A L O ZALERRL 7 T B IR E— A > NAEN FRETH 5 F &2 7 i
RE2HT,

2 [T AF A DAL L REEZup & downlZ L7z & & OEELIRE A7 kv
(@& ZDEFANXT M) T, DAY N VITREIEL (B2,
R TWEEL) DEET DRI OAAROME (EXA) 277, fkmikd
DEEFN CTHIUZ — DD E— 7 (2B 1T Hup & downD 58 E Lt (flipping ratio) 2> & T
LEDOE =7 IZFHET L8O OEHIMKE—A L FPRRETE D, Z0
M OBEIZEEDOE— T DFEFART MABHETEDLE, 74T 4271280
FeigNoDBIp D A FOE—A L NEPRETE D, (ZZTRLEEZANRT B
JUTCIEFRIT OFE R & 2T 72 o e O BEMEARFI) D 725y A7 hVITREIE L T
HbD,) TDT AT ALV T DORERNEMRTRLTHY, WEMREEZIEFICELSH
FLTWD, Kfcitad LTHhoERIZ[4d] V4 FDE— 2> F3ML[8h], [4e]
A MTHERREWENDND, ZHEFEANY REFEMNS BFED =31 R 3l
JRPTERE— A FOMR & —ET 5, F£72 2 OE(LEMRL T CIXE KRR T
— AV MIBI SN T RWERPA LN TH D, ZOMRIC XY g ED
e E FEREMEWE % 2 TR - BEPEAR DI AT — A o N 3 AR E 3 R AR
MR- RIPTRIE CRIBETH D 2 L AR ENT,

Z LT 100T 588 A v B o R E sl s BiE & LT\ 5% J-PARC 1Tk
T % SV A EiE R BR BE & AR LR AR AR AR - B AL (3) DOfAS
OEICLD X ERBELRMEICLY ., BREEZ HWeE— X 2 Mo ORE
RV E R T X A ATRetE IR Sz S b S,

53
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Theoretical Developments for Field-controlled Strongly Correlated
Electron Systems and for High-energy X-ray Spectroscopy
GSNST, Okayama Univ.: Isao Harada, Masataka Oko, Kozo Okada

Recent experimental developments of producing strong magnetic fields are
remarkable and such strong magnetic fields are able to control electronic states,
which are observed using X-ray experiments. In this study, the ability of X-ray
absorption spectroscopy (XAS) and of X-ray magnetic circular dichroism
(XMCD) is shown to be one of the most ideal means for a field-induced
guantum phase transition in strongly correlated electron systems. XAS and
XMCD spectra at the L-edges of Eu of EuNi,(Sig1sGegs2)2, Which shows the
field-induced valence transition, from Eu** to Eu?* under high magnetic
fields, are calculated based on the model, in which the hybridization between
a localized 4f electron and a conduction electron is taken into account.  Thus,
XAS and XMCD are shown to give us detailed information on the

polarization of the wave function representing the valence mixed state.

100T BOEHENBREDLDELGSIZON, BEDORVWEESE AV TYE D EFIKE.
VDWTIEMEDYHEEFIEILI=WEWLSZD, R DFDECESAITETWSDTIFERZ S,
— A . INLDOHEBEMNMEYH T HILOWVEFIRE" 5 LEREL. TOREEREL. ZTLTEE
-LAEFREBOFERICANZ DI IGERMFENVETHS, COBMDIOICIE X %
AVWEBIRILE—5H (XAS) ¥ X RS H2E M (XMCD) N RETH A5, TNnlL. Znsh
TFRERUT, BBREIRDEATVSIHS T EHGHEBORTH RELI/OLFERL
WMBTEENOTH D, HiBELIT, XAS ° XMCD #HHICIEDHZEAHFENIE, FAEDOHER
MIEETIN, INFETITEVHLOWEFREOERRELRARETIEALY,

APRTIE., ERMLGHLLT, RERE (RX)EBICE>THSN-EBHEB TICHE TS
EuNiy(Si 5Geqg2)2 % EuNi,P, TMD XAS BT XMCD MEERITER LI, 2], BiBIZ& D Eu [BRFM
DHFNEZDONTDER/LGHAREITI COEERIL, 40 TRTDEHIZICKY Eu DfifEniEs
FEEL. TNZE XAS. 8L XMCD [Z&-TEAIL=LDTHSD. D X EEERIL, FSITnH
BIRME ., FHEIREEZEDICENLI-RER T, WIEIC Eu OBBELERZEDOTHS. HolE.
XAS TEHBISNS2DDE—I M Eu D2 DDEHIKEIZHEL. 2D0DE—VRELLNEEIRF
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MRETHOEFNFENERHOEDEAIIHTHERESZ DL, ETILICEDIKRARIE
IWDHEIZEYRLEz, LAL, XMCD ARIKNVIZEET HEMHITEL, B, BHRDELDIREE
[ZRIELTIZ2E—I D55 BERHEBHN TS EVDE—2IZXMCD DEEMNEASN TS
DIFLRENS., FFHEHERHON TS ECDE—IZ3 XMCD DB EMNERASN TLVHEE
F—REMBTEGRL,

AHELBITIL., KD FEMTAE K CBUEAAXMCDARIMLEERT 5=, ETILD
BREEET . AL ETITHERKET @GP OKEIZHD Eu™ & GF)L (L (FzE
BEFHD 1 DOEAETY) OREICHDIE LOEFAEMEERERYANSH. DR
BOFEIZIE. AEBEORFIHTHIENDETHD[4], MILECDOEEKEE
J=0 DFEFBIMIREIZHY . E¥DEFNIE J=7/2 DHEKHREIZHEIN, GEEFREN
MILERBERYANS L, HIGICIREFTHEERFMIREN A EIN S, Chid. R
KEM TOHIZIZEEN\VT LY IIEPELGS-EHEDEBROEBENRICESEDTH S, W
BB BITR L REBREVE—AUIEREDEV OIRIILF—F/INKREGY  FBIZ/AY
TLyYEEOHEYNRICE>TEBER (VORF—N—) 1 EED, COLSHTAEREEU L
I TDXASOXMCD DARIMILDETEICEVIREEIL . RBRTEHASN TLEIRARIMLED L
BICK > TUTICHAD KSR ARG EMNBALAELESTZ: 1) XAS, XMCDRRIMLEL, ZD
DE—V%FRL. TDEREFHIFLLELIIEILTEIHELEILLEMEGEDNH D XASDEW [TxE
BT BARIRLDOE—VEELE(IRIGT HENEDRELLMND ., TDMIBZICHTHEu Dffizk
FEMICRBEAICEN RS, 2) YOMBTHEIMBESCDERKREIX #BICLH51N\VT
Ly EPHSRBGE KEEDERKICKYHEIEL, ZNAXMCDEEZALEE S, 3) &
XMCDD AR ILDE—HBEIZIE, EEREDEIZHIET B D DL EEE ISR BT B
DO RBREN , ERKEBOEBD B OHALN D BESN THRBIEES,

LIEDESIC, RAK TIEREIZIC LY FHS -3 ERFE % . XAS, XMCD [Z&YERAILT-15
BEDIIRERMNB/ONSINEALHICT HELEDIC, MEEFEDHEE BIAMLRERIERE
REE T T TR L 1=, 45 RS R FMIRAED XAS, XMCD I TIL. MDD B DIREEDER
DHALAMERICER RSN S EE R, SECOFHLL A FORLLIRENHFIND,

LAOLEDHDEIBLEESNTILNS, ZNVEDIT, XAS, XMCD [ZH T2 IIREDNENDH S,
& XAS #AREBICHFEET D7 HR—ILICKDRELEEN RO RIBYLE ICEBBESER
T, 5%, COMRODEBEETH/RIELETNIELESHN, BIC, BIGFEMBERLINET
[CEIBNTWDREZLMEBETS. MILLDBFREEE. §—ERIELBITNIEESELY,

ZE XK

[1] Y. H. Matsuda et a/ J. Phys. Soc. Jpn. 77 (2008) 054713.
[2] Y. H. Matsuda et a/ Phys. Rev. Lett. 103 (2009) 046402.
[3] M. Oko et al. J. Phys. Soc. Jpn. 79 (2010) 064056.

[4] A. Kotani : We thank his notice on this point (private communication).
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Magnetic field effect in correlated electron systems with multi-degrees of
freedom
Sumio Ishihara, Department of Physics, Tohuku University

We have studied the electronic structure and magnetic field effects in
correlated electron system with multi-degrees of freedom, such as charge,
spin, orbital, and lattice. We mainly examined 1) orbital structure in spin
polarized state, 2) spin-state transition and phase separation, and 3)
magnetic field effect in mulitiferroics.

ZHHBELZATLHBEEFRTIE, MOEFHMEAEIER L ZHBEOFEITER L TEER
MOwFEMERTORSRFELINEL D, BBICLVEE I Pr— A TEHDFAY
A EE) L O NCHUEMEE TH 505, ZOMEIEHIIEK 2208+ K L/hSWcoi@iid
A VEBIDOEACREL D Z I E D, A EEM, BE, B TOBRBENBAESL
2% HHEBAE SR TIE, MBICEDDTNRAE L OZ LA ER, Pul, B FIRESRE
bz biob L, ERESEEOBIN R ZEA T S D, AUEREIE, £ A
BT RIS 25 FOFRRMMEICE LT £ OMBREIROME &8 7= et o Him
TFHAEITO ZEHAME LTEITS NI,

[1] £ BB EMRBERICBITIAAL ik iE

N7 AHA WRIF L b RTIO, (R =La, Y45) TlX, "—/L« R=Y U 7L 548
MR ARHR R R BE ST 05 O BE @B IRIBIC L S OBEN S 72TV D, FRIZAE U030 L
TORREDHEIRREIZ DWW T, 0l B HED S 2@ WOSIFMED 72 DI JTH 72 i R AE S W47
ENTWD, T (TR FOMmBEMEIRREIZ B W T A B U BB RIS L7z t,, BUERRLIC S
WT, BFEVT A rEE WA EZTT 9 2 & CHRIRE OHLERBIZ OV CTRET
ZiTo7 (1], BUERA L DORF v I — NHBEBECA ¥ v ' — FHUERSZ R OFH AN D |
OO SR ABLE FRFO0E R O BRER F AL O B S 2 BB FRFIE 0. 3] (J ITHE EAEREED
FBREFTEIELRNI ENAH SN, $-EHEEOEMBEMRIR CRET 528, MO
KIAMEZAE D B LB E TR WD ENF A v —FRF R T A =X DRI LI SN D, I
ZHROIREBACCH0E — EEAHEBE RO S, KIETX v v 7 2 Ff o BB RIEN B
LTS ATREMEZ e/ L7z, 20 X 5 BRI A B D4 MRIZ K 5 HLiE Z2 [ O & O xR
PEOL LICEBRLTWDEDOTHY, BT O X BEELIIESDFERIC L 0 RIENFETH
LEMESND,
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[2] 2t°v B BHEZR §OMAERICRIT DA VB LR

a7 2 A ML VMBI R A, CoO, 1EE DL A ATV TAE REED B L
ZNHOMOEB T TWELEL TEHDOER, BRI/ 28 TND, Co™ T, DIRAE Y
IRAE (LS) | (6,)%(e) D HRI AL L ARTE (IS) 725 TN (6, (e 2D E AL LAREE (HS) D 3 DDAE IR
REAE D LA AHETHY, ZNDLORDOAL B S R E LR v )T —DEAZIVELD,
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Field-Induced Quantum Phenomena in Organic Radical Crystals
Yuko Hosokoshi, Sadafumi Nishihara
Dept. of Phys. Sci., Osaka Prefecture Univ.

This project aims to develop new organic materials exhibiting new magnetic
phenomena under magnetic field. We have studied the magnetic properties of an
S=1 spin ladder compound BIP-TENO, a mixed spin system BIPNNBO, a
distorted honeycomb lattice with S =1 F,PNNNO.

AWFZEIL, BRI R NA BV T A U 2T DA T v &2 WX 72 A
B EMBE AR L ISP Tl LLWEFBSOBEZ HIET b0 TH D,
B E B AT LT MMEIIEE Z A T o 7o, RSB IX(Q) S=1 AT
4 —BIP-TENO OJE7) - RSifipyiE#azhit, (2) S=1 & S=1/2 OIEA A ¥ 5% BIPNNBNO
DFEF A HEIE, () S=1 DFE AT # D Bk 79 F.PNNNO D% H ELEVHIE J L O
W R R EBR CTH D, 2 Z TIRO@IZ DWW TR R 5,

£, S=1 At 7 #—BIP-TENO D7) « Rl @w% ZONWTIRRD,

BIP-TENO % S=1 Ok &G 2 Fo0F+Th, 22 TS=1 &iF 225D
S=1/2 % 2J/kp=860K O MEMEMH A/FEH THRSZ & THELATWVWD, #igH T
BIP-TENO 7y i3 — W thEt#Es L U  S=S1OA Y T X — L HRla T 2 LR TEX 5,
it b DRALEOIRE R MHEIL 60 K (Tl 7 v — R — 2 2Rr L2t 15K Ty a
N =% L, IRER T > THERE IR T 5, 60 K LI EDz#z S=1 0 &
(KRN SRRl o TR A ER 2 B0 ANT-ET VTHITT 2 &, #Toffils L0V
OHBEAERITZENEN 2J, /ks=-T2K, 2J /ks=-10.5K & AL S b, £72, 156 KT
TR STz Y 2 VA —HEE B R & EMIC L —8F 5, L Laedi o, ki
BOAL AL bR AE Yy v 7002 DITHERHE CHIETE P, £/, 45~67T
TR —EEERRALD 1/4 OfE, VABMLT 7 N—)& L 203, 2O VAR h—
XRDORFINEE FET D,

AlEl, #OKE T ORMEERREIED S . BIP-TENO 7% 94K T T/h & 2 idsiint 2 6 2 4
Z b ZORFIIENC L o THIH SRR 50K FHDIK T35 2 & IREE AT
U ¥ A% 2kbar THET 2 H0OD, AWKV BILROMEIK 1% KT5Z L2 RHL
7z, BIP-TENO #fa iz, S=1/2 ® " &K HiE % > BIP-BNO % Rl (1~5%F2 )
ELTCEDRRMEER L, BAEIZEONTYH 60K fHIICBEENEH SN, BEE R
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High-field multi-frequency ESR in quantum and frustrated spin systems
Masayuki Hagiwara, Shojiro Kimura, Takanari Kashiwagi®, Hironori Yamaguchi
and Koichi Kindo®
KYOKUGEN, Osaka University, Inst. Mater. Sci. Univ. Tsukuba®, 1SSP, Univ. Tokyo®

We have performed high-field multi-frequency electron spin resonance
(ESR) measurements on the quantum spin systems BaCo,V,0g and
Ni(CsH14N2)2N3(PFs) (NDMAP), and the geometrically frustrated spin
system NiGa,S4. The first compound shows a curious order-to-disorder
field-induced phase transition, which is well explained by softening of a
spin excitation band (spinon band) in the Ising-like antiferromagnetic
chain. Concerning the second compound, we observed the change of spin
excitations from a quantum to a classical region on applying magnetic
field above the critical field where the Haldane gap closes. As for the last
compound, the temperature evolution of the ESR absorption line-width
and the frequency dependence of the resonance fields are explained by the
Z, vortex scenario, suggesting the occurrence of a Z, vortex-induced
topological transition in this compound. In addition to these studies, we
have developed high field ESR apparatus up to 65 T and observed many
ESR signals of SrCu(BO3); in the one-third magnetization plateau region.

He IR E TEIBATE T 6 4 FH) D 7RIS 22 JE I dE 7 A & L RIG(ESR) FEBRIC K B 2R ARk
FIZB L CRedid 5,

BaCo,V,0g 1%, Co*' A A v MBeMEZ S it — R TE CTH 5, Z OWEIZE W CTITERGIC
BWTHIS K THN D SRR D3 M8 2 FUIN9 5 2 & T T 2 BUREWIRER O 2381
SN TWDB[L], WALARSECEITM O ¢ MBS 1M 2 VI GE H, — 4T CRAEES
BT DN, ZOEBHESEU O T 1.8 K £ THREZ PP CHLBEREFENE TR, =
DRGSR - IRk Fra R O MR I B3 2 i LA 15 2 7o il 2 A E S RIMIE 21TV,
T — R (AE ) DY 7 MUZE > TZDEBERE T TWD Z ERHLEMNIR 27202,
F72. ZOROBEFHEMA TORNE T — RiX S=1/2 —RITRmBENE XXZ &5 )V T L 7=l
fE— RTIRIFMATE D 2 bbho72[2,

NVT UREEIRTH D S=1 IR Iu A B UL T RCBRBEMEIR Ni(CsHiaN2)2N3(PFe)
(NDMAP)D /N VT 3 T IRD 5 D EREY: (Ho) LA BT ORG5 AR O IR AR 4 3
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HIZTHART, TORER, H UL FO /LT U TOZRILF— UL & R L 7= B -2 R ok
VRG> & T B 70 SOgRAgEME A B CREIR T & AREIIZ AL LTV D IR 5 2 & TE
At R A2 072 ) L<KHATE L Z Enboo7]3, 4],

NiGa,S, 1334 %] 0.35 K & CRIEHFZ2 RS RWVAE VB O A FMEIR T, &
BRI O BN EIRF SN T ALBE M T H[5]. MHEEOIREZEIZIBWTIL 85 K H72 VI
7/ —ZAL, [KETHLARDELZFSOZENOLX Yy T LVADRTHDLZ ENRIN
T e, BRREEZ WP FHELER CHARIR TH AL UHBEENMHOTICB L2 7
FARIRBIZ L Bt Wy HEL 2SN TV, £ 2T NiGagS, D = A& 1 (Z T,
ATICREYS % D) C ESR EBR 21TV, BIS T X Z 300GHz D= V¥ —F v v 7% 1 5
RS CHREMEINE T A AT 2 IS — ROl S 7z, £72. ESR ¥ 7LD E
BAL B IERIIIR L% 30K H7- 0 ) BARBEMIC > 7 b2 Z & F 72 g iRiEIL 80 K
HTEVPOREAIIKREL 2D, BEZF2BKEIWOKHEDTT /)~ —%F o2 Enbho
7o Z OILIBRES OB OWREELZ 80 K 205 23 K £ T R e HEEEE O %E L Ll
L. 23 K CHEBEHEFRFIC L o TSRS 2 HBHRIEN I b 2 &nnn . =Mk
TNA BV T RO RIC B O TGRSR SN TN D Z, |OIREBIICE Db D E L
THAEDOIEEZLZF R L, 85 Kb 23 K DEDOE(bE LS HHTE S Z LnxbioT,
F 7o, L3IK TOIISRY; O F B HIA L2 A O FE CHITE | ZMEEBIRELL T TR
U D E WO B T[T E b KL, 85 KIXZMIZkD bR e U h VEREIEE T
DL EERIMRLEZEEZEZTVS]E],

Bt AR ESEIAF IR B L7 70 7 A7 ESR HEEICE L TRt 5, ZhET
B LZ 55 T F TORGHIIATH - 7= ikl ESR & ORGMEE A2 65 T £ TR, BLZ 1
THz £ TOREX 2281\ T Cu A A 278 Shastry-Sutherland 4%+ % #1.2 »/b. &4 SrCu(BO3),
O HfEFEELO ESR BIEZ1T o7, T OFER U3 HALT 7 F—2BHI S TV AR EZ50T
VL ORGSR Z < D ESR ¥ 7 F V28I LTz, 2 HI3RE— FOMH & )3 g=2.1~2.2
DEMZDHNAKLU EOEE— R THD, ZOEBRERICETIH -BIX 7 FIAizd%
SRR LONTH LTV D28, EBRFEROMIRNEE L < . BUEHM e BERRARHT 2 Bin 52 K H
LTWHIRITH D,
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e RE BRI ZE [ 1007 AT B O Sl AL B 7 il 3

[A02 BE- /3] LB KE T - ETT

SRS CROND AT B OB LM IZIII /e a—T7 N ETHD, 205,
NMR (3P HELE B BRI 28 8 OO 5 | TRl EBR AT 2, Fo, #—
7 N7 DR BB 72 B A & 3 72 W 6 TH 2 O E IR A 5D LW R A FE O,
2 IR EEIRIFZEIC BV T, FICE F AL UREMER N N SRR SR %S
RO RS Y Z NMR Z W CRAR Tk,

F72 7 —~IZLL T D) THD,

FEHRARWAL T T —%2 R T B FAE L RIZBITL~T /DRt L

FIWN—H B A T DA XY 7 RIS T DS R

RURT U DAAN EEL T AL Xy 7 RICBIT 5 A& 1-HH
ERBAREARIZ I U AR5 i R i

B IR LR T A B BRI T A ik OFT A & AH

VX AN — e PP TURIE Iy S END T LAY R ORI T N —

Lﬂ‘ KT —~ DR EZFLL TIT<,

oo s wN e

1. 12O\ Tik, ZEREOIAL 77 h—% 77 NH4CuCls (238U T, Cl/ICu-NMR A7 KL

OREZEAT, IR CRIGFBE SNz~ /o BNRTEAL T DI EEHLNICTHEEBIT, £
DZEMPIBLEZ DWW T O R 2572, T HIF IS OWTIEL, Cu LY CI-NMR O 7k (&)
ATRAAL) DIREEARIFIEN, ~ 7ot DTN EIT BRI 0D, Bd RS~ 7
X NMR CEIHIESND Y 7Ly M AN [RET DI RFEL | L TWAZ DL
7o BRFEINTOWTIE, ALK FINIZHAIET A7 TARK R —2DX A~—D NMR 1§ 5
FREE LN BT =N BN AR IR W TH 1 ThAZ LA L, #iieT T LT
SRR 2 AT N3 ok A 157,

2. 12OV, AE X v 7 T4 —IPA-CUCI3 (22U T, JlhEESEIIN otofﬁnmnﬁn
KU Y| FEASY T —NEAL N ET DI EAIVaITRGEL T, SOIZHBEITE
W TV IZRAERIEZATV, TICUCI3 (128175 ~7 /7 BEC THOLNI-bDEFER:, #5585
LU T CHAL OB NED B0, ML 5 I R ERALENL 7235812V To
HBEINDZEE L | Bk R imE A~/ BEC LR E 5728 _:L KPR
MRS BA D S TNDTEE BN LTz, SHITAT R BRIR FE I8 C HL VA I E L 724G F>
5. BAb 2 5 m I mERALEIIN U= 85 A2 DWW CO RS R FEFIEE T BEC Hiina i
9% 3/2 (Df\% Z7p o TNBIEEBMMT LT,

SO, BEREBRFARICRB W TG Z B TIT<e BTN TR Z > ThV 2 D55 H3 X
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3. [ZOW T, ZODAE Xy T MR DEA R IPA-Cu(CLBr); K& ON(TILK)CuCls (2
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VRTUH DR AZE AL TATLE, CUBr 12 8 He oo H ] BRI S 38 W T RSB IEMERR - AE 23 8]
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(B2 AEL | ELiLT2 BEC IRAEE 2B D2 L& BT LT,

4. IZOWTE, T2 R BRIV T M R 72 B b2 VO T Cu-NMR A2
M EARELTERE R RIBE TOAN A TR 2 O RZESELESDILTNDS
P4y/nem 1E 5 SaAH ~OREIEFIERRE 23, 15 7 AT L O ififg s+ C Lap«SrCu0,4 (LSCO) 12
BWTHEIAZEE LTz, ZAIVET, BELFEBR Cliafm THESA R —7 L2 LSCO
TlX Pdoncm 1EJ7 A ~OREEFHIREI IR Z 500 E b CTE Tz, ARG RI, P4o/nem
MEPESHESNTWDEB 2B, fall, FALK/NOIZ > THESLTWD, 5
(ZEDANT AT OLEEADIR N AR D EE X D,

5. lZDWTIE, kDD THRUWVA IR B K k-(BEDT-TTF),Cu(NCS), Di{sE
FRIZFB W T, ARG I Z W CTREFIS 123 & 7-RlAZL | slush JRBEL 72> TUVD VD I
e KA 2 KEDHEE NMR IZE - THREELTZ, 370 h 3llds T CIREZ T T,
s AR AR BEN D slush ARFEICAD L, vortex #7757 A 3B, fEF0 A O OEE &
NN 572 NMR A A& FAR AR DO RSN AT 5264 LT,

6. [ZOWTIE, V?XT\)“"H“U‘?‘/]\“%? IZw B 7 SN LAY MR ThBy (2D
WTC, B EICEEIZBEIGEIILE G S I RB N9 DL 77 h— DR K&~ 57
B, 27T FTOMES BT llB-NMR AR IVERIE LT, ZOFER, #H—7Ih—%
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YA REFERIA LA A O BB T DS, A D4 % — EIlfk-T-FE, T DZE
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Developments and Applications of Pulsed High Field ESR System
Hitoshi Ohta™®“P, Susumu Okubo”, Masashi Fujisawa™?, Takahiro Sakurai, Eiji Ohmichi®,
Koichi Kindo E, Yoshiya Uwatoko &: Molecular Photoscience Research Center, Kobe Univ. *,
Headquarters for Innovative Cooperation and Development, Kobe Univ. &, Center for
Supports to Research and Education Activities, Kobe Univ. ¢, Graduate School of Science,
Kobe Univ.P, ISSP, University of Tokyo®

Multi-extreme high frequency ESR measurement system is developed and we can cover
the field region up to 55T, the pressure region up to 14 kbar, and the frequency region 30 GHz
to 7THz down to 1.8 K. Using the system we have studied various systems, such as Haldane,
magnon BEC, diamond chain, Dioptase lattice, kagome antiferromagnet systems.In the
development for the highly sensitive high field ESR using the microcantilever, we have

succeeded in observing ESR at 315 GHz, which is a world record to our knowledge.

W1 7THRE—2 THREORRIE, UToLsh THD,

1) WS ESRICEDETAE L RET T A ML —v 3 VRO

MY ESR O @ fRREME 2 B LT, FEBEME MG A A & A% R—7 L7z S=1L v T
> 3% Y2BaNigosMgo04Os (2B T VBS BT /b HIFF S A AR D S=1/2 A ¢
CINATREEE E B LU CHEMER L TV0D Z & 2R ESR 28R & & 12y L CELH
THZELITHIILI, ZOREE, IKRICEIT D LT U RDIZEBT 5 A e U AHEICE
THEBEORERE XD ENTET,

N RARFGHR Pb, V.0, DiElsess ESRPIEA B Z 72070, ZDORIE, ATy v
DI 45 57T UL E TG FHEMKEFFE (=2 2 @ Bose Einstein #&ffgtH
(BEC)) (ZiZ\N v, 30T LA TH b2 a9 2, 55T #REES ESR 2 IV TSk fe i
FRFAH D ESR % IRV JE I B -RGS sais TR L, IRIRICERIT D g D mns, ~ 7/
YOBECHHE TV VAT U RN THDL I EEPLMNCT D L LIRS EIRD A B
FAF IV AEWLMNI L, fafighE coIrsaxary 7 2HEIX, BEC 2T
HMHTTHD,

FERBIZ 7 = VEMEIRRETH D & TIREND S=1/2 ¥ A Y& FEEHKARBMER
Cu, (OH),(Mo0,), (V> FZ7 LF A R) O5fifggss ESR JIE4A 55T £ TR I8, 7=V
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BEPEIEI L Z 2 b S E— F3 1.8 K TRl ST,

— IR IT SRR CuSi0,5°6H,0 (Dioptase) iX Dioptase lattice DET LWEIZD
WT Ty BU R T 40T &£ TORGRBEMESIGZ B L2 & 2 A, H/BGHDE— FH3 sl
W72 BRI — R D K DN REME SIS T A AT L TWhnZen & v 9 Fri e fik
WA L/NCT D Z EITRBI LT,
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<2 BaCu,V,0,(0H), (Vesigniete) DIfkEHS ESR IE 21TV, < DELEIRREN 2 B2 LKA
ThdrIEEHLMNT LT,

J£ 77 Fisfgds ESR JIEIC L W B X A ~—% SrCu,(B0,), DAL VX v v 7 DES
(RAEME 2 EHEERIC LY 12.3 kbar £ TEIRIT 2 2 L 1C#IO TRED L=,

2) RS ESR D% EMIRAL,

300kJ (10kV) D 2 7 Y — R I 306 B L AEERIC L D Cu-Ag 7 % v D
BAIZLY, ZHE TO VALY 30T 2 K& < 5l & R, femifddhs 55T &2k L7z,
ST, 2FEO7 TAF ALy FOERLE,  QMC AL T = — B InSb fi [H#s
R Ge:Ga AR DEBEARL, AR (FIR) L—H—DEfFIlc LV, JEEEEEZ 30GHz
—TTHz \ZHER Lic, —F, 72 9A4AF A%y h&2®R L, NiCrAl &z HWE &
JVDE T 14kbar Z R L, T OEE R T 55T O3V A5EMES ESR OHE % AJEEIC
Lo, BRI, FEEMIBMIZEIC &V R SN2 L EMRIEES ESR D Ay 71,
Tt 55T, 77 14kbar, JEi%k 30GHz—7THz, 5% 1.8K T D,

3) WRWESS ESR D v F Lox—Z - E& AL

~A g F LR —% W ESRAEVEDBFEIC LV, 78K ESR O &k %
T, FEk 1 OFEICARREFEK CEALLSEE R v 7 A Uiaitiga oy, &8
(R38R & AT E R BS T C, Bea NaD IR0 s 315GHz THBMER TH
% Co-Tutton ¥ ESR B 4. 2K TRl L7z, F7z, 7V ARG Tld 140GHz C
Co-Tutton ¥io> ESR BT 4. 2K THEZH L7z, 2010 FEi21E, Z OHFEICEET D review
% Appl. Magn. Res. |[ZHIRT 2 & & b2, WERILWICET 5 AR KO EEESH
(ISMAR) IZB W T KHENEFMH#HEZ B 2RO TETH D,
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First microscopic observation of whole BEC phase
(paramagnetic, magnon BEC and saturation phases)

Determination of the magnetic anisotropy of dioptase by 55
T high-field ESR measurements

Amv Pb,V,0, power at 1.8 K AUV Anv Ecum_.wwz: X AQV
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Direct observation of the energy gap as a function of pressure in quasi
two-dimensional frustrated dimer spin system SrCu,(BO5;),. (a) Frequency dependence of ESR
(e) () 8) spectra of S=1/2 bond alternating
Insertion 320 800 T T T T T chain mV\mﬁQB _UUM<wO©.
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WAHZ LT, EERENS=0THDHZLEZREL TS, £ 02TFHETHE L7 2 D NMR
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L—3 g URBGRIEVE Y 7 7 T X 2 —Cr8Ni OFEEIRED S=0 D 7Ly MREETH D Z LB
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(] EWEREIREA CeColns (Te=2.3K)I%. HELCRALORIE D b IRHEISEK (H>10T) ToOlEs
B LA CTh 5 2 E N LMNICRY . S HITIE. 2D He, TO R RE-BZEEEB TN 2 KR
TN IR AR ER BB~ ORI 5 LB D B B S 4172, 2 O EHE 581X Pauli limit 28 2
LIRS IRV TELILD FFLORIE L L Cilkim SV C X 72, FFLORIETIIAIROHE LEE & q 2 £F
S>7c 7 —_=%f(kt, -k+ql) DIERIN /) — RaeFfocEMEMR I N BIRERENLET D, /—F
] & B REAE & CIIYER TR EN R DD T, 74 b7 hORZ RS, NMR A
XU T LD DBRERRT AR O SRR A NSRS Z L B RETHh . Fiz. £ < OERKS
Rl CeColns N EAFEEF I BFINE T H I 2R LTS, Hilt, In()Y A K T?D NMR JIEIZE N
TRBBEMERRFIC L 2 L N DK & 5 NMR 2227 R Ld, F7- Pk HEELER . 5 Q=(q, q
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0.5) (q~0.56) TEAMSNI-BMEAKFICL DT T v 7 E—7 BB S, BrarB o8 oA CHL S iR

PRGBS b T2 T D,

Fe# 1% CeColng DAKIR. - RIS FEIK T OF 72 ZRBAREMIC I T ab NI KO c Wil 2 Nz T3

(2 InQQ) YA K TONMRJIEZETT> TE 7=, ABFFETIE, ab NI %2 T In(L), In2), Co%&H 1

FTO NMR A7 ML OSSR KL ONREARAEZ REICATE Lo, T E TORCRIT

1. Pauli limit Z# % 258655 T F COBISEIRRE TORAT A B RIR KT « B IRGEHEZI D
T LTz, FFIZ, a) —IKMEEB CORPTA Y U miR O N2z A 7 hoZfke: LT
B TE -DITRAIOFITH 0 . b) BEIRIETD R & HREER O ORESHRFNEX, s
GRICHIFRF SN D Z N L ITKRE S B2 D, BIRERACIRIEIC I T 2 RFTHRER D 22 M A0IZ B4 %
Pauli F LN RO E A FRBIFH R A2,

2. Hila- Bl ~DESEINT In(2) A MMIIB W THEEY: 231 T2 R d 5 NMR A7 RV BLRI S
A, SRR ERF O B NMR EBRICE VLT o7, 2 OBERBFITIER KBS BCS #
[RERRETITHL O T, BIERFEROLFT Z S FFLOHD A THN D, ikl S 2 WNE
Wb DRESHRAFIEIT R & < | Z OBEKERT D3 #r BAREFN C O 4 THELT 2 Fri g Sk ig o
RIZ DWW TIA BT R BEZMERTH D,

3. Hllc-#i~DOBIZEIINTIZ, In(2)H% A b NMR Ti&, H>47TAHE2>5 normal (R HE & B ERAE T
R S A IS OE 50 0 BEL TR S D 2 L D3R T 7o, T DIFIEHR OIS IKITIX
REL, BHOINE L HIZ /) — FEORBEN RIS NI, T ORI Hila- D354 &[RRI Hilc-
HOPETH FFLO AHO HBLA RIS 25, Hila-#llZ tb~ T Hllc-#D35E121%, FFLO I H-T X T
D THWEIIZ O A Bldu, BCS #H & OB OB KA EITIZ & A E N E bbb, £7-,
Hila-Bl D56 & B72 0 | HIlc-Hil Tl e (RIRFE (~0.04K) £ THfE AR T 2 MR+ 5 2 L I3k T
[AYA4AR

ZOXHIT, BOWETRBEEMR CeColns IZ81) 5 FFLO KR & Z OREKMIMEE IZBI T 2RI 8 72 72

HERZ GO Lic, AFEIERT: - KPR, REEFEIRE ORFEFEE LT ZkoTz,
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NMR mﬁCQv\ of OmOo_jm by K. Kumagai et al.,

NMR spectra of In(2b) site for H//a-axis
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NMR spectra of In(2) site for H//c-axis
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B2 VNV BEMEOH-HLEH

PR KR EHET B &

High-field and Multi-frequency EPR Spectroscopy of
Metalloproteins with Integer Electron Spin Systems
Hiroshi Hori  Eng. Sci. Osaka Univ.

Using newly developed high sensitive multi-frequency and high-field EPR
spectroscopy at different temperatures, we determined the ZFS parameters of
Mn(III) center with an S = 2 integer electron spin in Mn(II[)Mb accurately.

We definitely demonstrate that our MFEPR system becomes powerful to
survey many biologically important metalloproteins with an S = 2 integer spin
such as deoxy Fe(I[)Mb and Hb.

(]
NLEURTBIIRBIND BB Y VT EOIEET NS HERA 4 OEIREDZEAL
D DIEVEERAL D R 7 v BRBEOMEEZA L., # LR B OFSRER BIRERE 2 17 & 20§ 2 AF5EE 0
O EDICE ALY 4 (EPR) #E0RH D, EPR ZHWa~A X 287 ORFFE Tl a5
Ay (§=12, §=5/2) ZFOBLE Fe(lll) ~L % L R ENRETH -T2, ABNICEE
7R3 Fe(ID ~ L U N B OB A Y T~ L8k (S=2) OETFIREEIT EPRZ 523
STV WNE, RITHRITHO T2 D HFFEIC S 030 B30 7 RS DAL TV 7R,
AWFFEIEL, T OFEEICKT LT, B~ @ O IREH 2R | S FTRE T Bk x e L
X — AL OB OBLAINS FTRE/L 7RG - R EEZL JAEL EPR (MFEPR) ¥ A7 A% B3
HHEICLATS=2 BEALY LV RZ VNI EOEPRIES2#HBHELE Y ET2LDTH D,
Wk 1 8 ~ 1 9OFEMFEHIMICIS T DM E D E L & RET D,

[BEAE Y (§=2) % Mn(II)Mb ® MFEPR A-X27 RVHIE « fBHTHER]

ABFZETIZIET . B Fe(D) ~L % X7 EORD D ITETH Fe(ll) ~L8k & R UREE A
By §=2 ZFOMnID-AV7 4 U TEBLZI A7 v B Mn(IIMDb & BT 2 v
T EPRE B DM AT MVOMENT 24TV S=2 A B % EPR HIEEDOfENLZ B L7z,
AR £ (10 GHz) EPR C Mn(IIDMb 13 35RG T I fF 705 527, HE— NZE[
HIREREHNT, ZOEEFNAS=2ERB THDHZ L aR Lz, (55 DRERGTIEDINTIND
FEWIS D EER D ITATH H5FE AR LiZ, Mn(IIHMb B D EPR 15 5 OANIBIZIZ 645
FFERTFVEDIRIT X 0 | ~ LI ERE 2R 7028 T (2) O & TH 552 BBRIVICIRE LT,
33~130 GHz %7 ClX. S TEy, MEA IR 2 B 712 L, WERE AW L EE 7
ZEICE ST, BERZUNRNTESTITHE N TRV A B R D Mn A 4@ EPR
ENFREIZ /2 5T, go=gy=g,=2.00 &L {E L T, Mn(IIHMb IEIK D EPR AT tV & H D A
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RO T R o b— a VT 24TV, B EER D =-3.79 cm™, E=0.08cm” &
HEIZL - T, FEHlR T R VX —YEMLRE SN2 CFERR 1 8 AR,
i35 EPR fi#AT TR LALTZ/XT A —4%— (D, E) M5 &, 10 GHz 47 EPR THUHl =5
FWESm e 7 D15 ST BHR 72y (R SRE) . ARSI EPR A7 ROV I 2 b—
Ta UIENT T ALY MV EBFHRSE IR, S=2 DA UL h =T USSR
DENFR % BB LT @R O F Ry R & 5 60 5 Tt 282 < FAVR S 7=, Mn(IIHMb D=
WD EPR 15 5T Tlx, MROEZ GO T-FIT AT FABREOTRICEENTLE D
DT, @RI ZBRE L7 < T b EMS 5 R eI L8 K- 7855 EPR TIEfRICIRE TE 5,
ARWFFRITIEIE A E L RA IR L v 73T BT HOWT O TDEEI S - 90k EPR 15 5 O
& LT J. Inorganic Biochemistry (Zim % #fm. B It EEEMIZE WML 2572 1],
&R Fe(ID)~A % > 77 B D MFEPR X7 BEA ]
AHFFECHENL U T2 0fess « 285 BPR IEEE W TEHA Y Y § = 2 O ~L X R
78 (TAF VI A Tavy, ~Eravy) E~OFAEIC OV TR LT,
Nakano H1I7 A F v ~E/m Y (Hb) HAESHOBILEONIL LY g,=2 E{EL T, FE
BAEH D=53cm’, E=09cm’ Z#WE L T35 [2], £72. Hendrich H1T7 4% Mb
WD 10 GHz #f EPR CTEMGITHICFF R/ AS =2 8B L BN E528H L, D =485
em’, E=090cm” E@E LA [3], x b 10 GHz #i CZ OE BOBMNCEKZh L=23, — &
T RZERILIRESCE D7z EPR (55 O FREE bl JIEIRE MEVIE S5 S E S KT 5
72E, D>0 TAS=2EBL L THITLHE~ORMMAE Uz, HfimEZHNT, ~AHE
BT (z-H) & ATICHN RS2 5 2 2 FEBRCTH AS =2 BRIC L D2 EFIIE LN -T2,
WS EERH D=53cm™, E=09cm” 2T (g=2 L{E) THREND Fe(ll) ~Lgk
DT RNF—HENLE R, ZJEMEL - 0 EPR THBEZ: AS=1 BB 2 it L7,
ERIREK Tl EPR BBOAREMEOH S | 0>6 | -1 > MO =R ¥ —3 13 L% D-3E
~ 2.6cm’ 72D, 78 GHz FREE D~ A 7 v AN E % AV T EPR (5 5 OB IR sk S,
FIC, ERESEIRT [ 0> L | -1>DWEMA Y 0 2T HIFETAS=1 DEBAHIHFTE S,
BIREOT A% Hb ZH\W T, 35GHZEPR % 0~14 T O#H CHSGIRGI L=, FERiG %2+
DMTHEIR WA 7 53 5 LIS FAE & 4% EPR 5 B3 8L &7z ny» 7=, 122 GHZ EPR T
(X FERES WM FBI S L7205 7o, Z DOFEBSRIL IR T 2 M2V TRFH Th 5,
[RE]
S =2 A IREDOERITCA Fe(I)~LF /X7 BLAMTEH, S =1 AE L RIED Fe(IV)=0 ~/L
%2 X —VRIEHFAD EPR Il E &R A TV DS, BLEPE TR TS L TR,
S%OFEEE LT, @R ORI O e D @k L, ZENUEATH D,
MGV R IR AR TR P 5e 1 o 7 — KRB 8% & OLFFE TH 5,

[Z% 3CwR]
[1] M. Horitani et al., J. Inorg. Biochem. 102, 781-788 (2008).
[2] N. Nakano et al., Biochim. Biophys. Acta 278, 355-371 (1972).
[3] M. P. Hendrich, and P. G. Debrunner, Biophys. J. 56, 489-506 (1989).

83



BRRIE . Z R R BEPRICEABMAEV R BRAREERET

ERIVINTEMRDF -1 B B
SERIZHD >
A[REIZ

BT EFe(Il) NLZ YK (S =2) DMFEPRIZAIREN 2 |
S =2 ozrEvNILI=TY l
H= Emm — S(S+1)3] + mamluwv +BS-5-B

Wave number (¢cm -1 )

=)

' :/_ g=20
= % 348GHz 15K
..\\ //_ 0 /
. F#4 XL HbDEPRIES D
!

g=20
- 0 : w _ ._u A_v 0 i M 12 o
\,w,,\_.,,,w.)w - TR F kS Magnetic Field (T) Magnetic Field (T)
&Y . N%mnﬂmnﬁm FRSEE LA — Mo(IIDMb D &S | D=53 cm!, E=09 cm’, g,=2.0 £ELTFEEIhD
Yot GN Bh AN IS AL Fe(I) -~ LDIFL¥—#(r & AhetiEB()

84



BMERI L MERICE 1T S EBEREIS T TOEFHEHIE
LTEXET ZFERHE FREXNT

High Field Control of Quantum Phase in Orbital-Ordered Oxides
Hideki Kuwahara, Daisuke Akahoshi: Dept. of Phys. Sophia Univ.

We have investigated the magnetic and dielectric properties of
A>CoS1,07 (4 = Ca, Sr, Ba) single crystals with a quasi-two-dimensional
structure in high magnetic fields to explore novel magnetoelectric
functionality. We have discovered magnetic-field-induced pyroelectricity
in Ca,CoSi,0; crystal, which shows large magnetocapacitance effect in low
temperatures. In addition, we have found that the field-induced
polarization was completely suppressed by high magnetic fields above
17T. This drastic field dependence of polarization arises from the change

of spin structures, which was clearly evidenced by M-H measurements.

BRBEDET, H<POZOFELZMOLNTOVDIZHL b LT, ZTOMRERO/NE I )
5 INFETILHAICHW SN TV D> 72, TOMnO; O SRR 335 B B 1) 5 B oK 72 EA M
KNRDFE 1 Z2 BRI, BME LB EMEO M O ZFBANER 280, ITFERAITHIEN 72
ENTWD, TbMnO; TlEH A 7 1A FRIZ A FABKHEEN Y Y vy o o v A% — -« SFAHE
AERZBL T LA LUBFEEZ BB I T TWA Z ERP LTI TV S[2],
ZO XD, BERAEEDN R EN (B0 55 LTV A, SNBSS ORI X0 i
RABENENT HZ & THEENKESEL L, ERBREXBRDREZ T, ZOL DR
M & FHEME DAL AR (BRMRNR) ZFHT 52 & T, HrLWEFT 1 ZDOBFE B HIFF
TE 5, AW TIL, BB 2RI A L EREKBERINE &8 LUWORBEMETREE R OB
Wiak BMICEREIToTe, ETRINC, A7 v A RRIRNSAL TVEKIEE 2RO 2 L B3
HEENTWD Ba,CuGe,04[31123 H L7=, Ba,CuGe,O; ITBEAERBIRE A 3.26K &KV, =2
TRMEZI D Cu® (S =1/2) & Co* (S =3/2) ~EBLEEDHZ L THEBEED FREZR L,
Ba,CuGe,0; & FHEL L 72 db i 18 & FF DRI SUREMEIR 4,C0S1,07(4 = Ca, St, Ba) IZIEH L, Zh
D OBERMKFHEZ AT, TOMRR, BBIREITS ~ TKEBEIZ EFSE5 208 TET,
LM L2255, SrCoSi07. BayCoSi,07 1B W TIEH BRELADWABI SN2 holz, —J7,
CayCoSi,O7 IZBWTIIMIGZFIMT 522 & T TER~ 7R bRy "\ H 2] & [EEO
WL Z T e WER O (KR EEN) ) NS4, ZOESZENE, I E TH
HEINTWVALMERFERLE IRE EL-oTEBY, HiLWIATOD LT Tzl v
B LTSNS, £2 T, CaCoSi,0; IZH T DG FREFBMED A I = X LD % H
B L. 7L RBREEI A R 2 O Cid s F O BR 0 - AL OWE 21T - 72 CRRE KD
PERFFERT TR SEHE SR & DILRIAFZE) . FEBRICIT, R s REE (FZ ) I K ERLL 7
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B 2 i (ZE [EIRE: P42, m) (2> THID H L, A L7,

Ca,CoSi,07 12 BT D BRSMIL, EIINBESC R LERE AR TSR T 5, 22T, BXD
OB T HREICER LEREIT o 72, 83545 c @7 mICHM L2546, ab mNIZER S
MRS FEET 5, (KRR MHEE TIX, BROMICE 2T Y U ARR NS, 137K ICHERT S &,
BB EMESE TN 2 L TERMAREBLL, 8T L TEDOFMBKEEL TWDHZ ENb
Wb, TOH, BROBITHEFHEML THE& | 12T fHETHWAKZRT, X 5SS %N
LT &, BALDOEEFNZEN 17T fHETHAE L TWD Z &35, BGHIINC K-> TH
B L 7= BRI OBFNZEVTEIR L TWD Z & s, Bk R B R E N BRSO E 5
L TWDZEWRBIND, W% a BT AICHINLIZ5E, BRWIL ¢ 7 mic H
95, BALBRIZIERT5 &, ZEEEN A LN, ZOBEE(LIZHEWER S L 2L L T
W5, ZOBEKGRIL. ¢ $7 RGN & [FERIC, BALOfaFIc PN EIRL TWb, i
ZNOBACEBIRICER T2 & c 5 1 TIERAE O TREODBL S LTV RS a Bil5 [H] TR
K OMDEMBENRROEND, 2D LN, A ATab THIZRTWASZ ENRTHREND,
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MG - AUREE 2 RIS TV E | BGFHEEBEMEORIA I =X LD %4 BiET,

[1] T. Kimura et al., Nature 426 (55) 2003.

[2] T. Arima et al., Phys. Rev. Lett. 96 (097202) 2006

[3] A. Zheludev et al., Phys. Rev. B 54 (15163) 1996.
[4] M. Akaki et al., Appl. Phys. Lett. 94, (212904) 2009
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RAKRSTH, EILK', SFHS BBEAC BEFA, HEBLC' pitsmns

High Field ESR Study of Cyanobacterial Photosystem II
Hideto Matsuoka, Jian-Ren Shen”, Toshikazu Nakamura®:IMRAM, Tohoku Univ.,
Okayama Univ.*, Institute for Molecular Science®, Univ. of Advanced Studies®

Photosynthetic oxygen evolution in plants, algae, and cyanobacteria is realized by a
protein complex called Photosystem I1 (PSII). Recently, we have succeeded in observing the
multiline signal from the S,-state water-oxidizing complex (WOC) in the single-crystal form.
It has been proposed that the tyrosine Yz participates directly in the mechanism of the water
oxidation as a proton abstractor. In order to gain a deep insight into the water-oxidation, we
have performed pulse W-band (95GHz) ESR measurements of the Yz tyrosine radical and
WOC on single crystals and frozen solutions of PSII from the thermophilic cyanobacterium
Thermosynechococcus vulcanus.

[Fam] BEE3e AR AEER | (PSD) BLUYELER I (PSID EXIZNDEANCIETZHL
DDIACF B R DO WA LOBEREL TD, it BER I AL PSI BUSFOER RO 3 &
JUAEIEDS 2.9~3.7 ARRE DLW 3 iRRE T LNIINT, L, Z7aa7 b ~OE K —45 1
(Fa BRIk Y2) 7 8/ NG DREIERC Ay FRL B ORSHEZ R E N ITE > TR, T2 TAMFFET
1%, ERE O E S fRIE A AT RES T D W-band ~3/L A ESR $EE DRI ZITHOEEBIC, T /3
TUT H R PSH B AL 0D BAGRE i 36 KONGRSV ek 4 TV /22X /L 2 W-band (95GHZz) ESR A4
L1177,

[R5 YAG Laser oy _'ﬁl
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e oo NN Va—
BRI ENOEKET Y VT Bl MicroWavePu!se\)
HIRWAE R A A 3 5720, B I/ o ﬁ
nterface bus
D CWIETIE~ A7 OFRINC L D5 BT 1
IELWASRZ LB TERWGE 0135, Cavity >
T ZTARRESE TR, W - & JE K (35T, Bruker E50) i
. g - . Super Conducting Console
95GHz) /X)L A ESR HEE DRI AL To7-, /3 Magnet 6T
WA A7 TV, £ 5 BIAILIR 1 %L A W-band ESR %8 O HENS
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2. Fa o)V Yz OERER W-band ESR

253K IR R E LT ESR HARZRN TX & /00 712 LD 1% (20 BOIED) | BB IS E iR
(80K) £ CiBI 2l SEAZETT uL v IVHL Yz ZhTy 7 LTz, K 2 1T R RN L
THEONFEART ML (B) LFDARI L2 —ay GR) BT, 2B, Zhux Yz S0
Hifhi il ESR AT MVABLAIL 7o O FI T D,

AT ORE B S El AT s Yd BEOY Yz O RS ONS g &2 ELZ, ZhE
TICHRESN QOB ST CIE Yd BEON Yz 1T C RO BRICHHESNTETZA, ESR
WZEDREEDEWEDORE R, ZNDiE Cy RFRNST IR BL ThHDHI LD I T, F2f5F
LNz g TV NVDFEMEDIE | IKFREE G FFITBUR R g DIEIE Yz O H3/ha<, B LIRS
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NElpoTz,
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Wiz STM/STS [ & % Bi2201 DEFIRREEE
RALXKE® /IHEE. TH—8. BEEEA

Observation of Electronic States of Bi2201 by STM/STS in Magnetic Field
N. Kobayashi, K. Kudo, T. Nishizaki: IMR, Tohuku Univ.

We have performed the scanning tunneling microscopy/spectroscopy
(STM/STS) of Pb-substituted Bi,Sr,CuQOg.g (Pb-Bi2201) in magnetic
fields up to 7 T. Tunneling spectra of optimally doped Pb-Bi2201 show
two types of peaks. Peaks around 10 mV tend to be strongly suppressed in
magnetic field but broad peaks around 20 mV are independent of magnetic
field, suggesting those correspond to the superconducting gap and the
pseudogap, respectively. However, in the overdoped Pb-Bi2201, the only
small gaps are observed and independent of magnetic field, suggesting the
appearance of the pseudogap.

iR STM/STS % MW=l b sl BB R OB -IRABIC B 2019813, e 72 BE B If 2%
BoneT Vo B %< T BisSreCaCux0sia (Bi2212)ICEH L Tz, £ OfkE5E,
Bi2212 (2B 2B EE DO E LT, RNV AT MLiZak — L A —7 ZFOB5
WXy T ER TR EBEEX v T LD b RERZALF—F v #HEX Y ) &
FEORUR & DEMICARE 20T 5 2 & [1], Te L#EX v v 7ORE IITHERSH H =
& [2], BTIRIEIC da0x 4a0 DEAYIFLT (4 x 4 #EE) MBI SN D Z & [3], 7o IR0 fiR
REZ £F o> 72 STM/STS TRUITNITH/ONRWVFERNHRE Sz, LA LBRTIIZh S0
ZORPFECEX v v 7 & EIEBIERE L OEICOWTELE L OB ROINNDH 5,

B2 (T HEARHALRE 7 FIARE)E (CuO: J8) & — 87217 3T Biz«PbxSr2CuOe+a (Pb-Bi2201)
2B L, ®kEig(4, 518 L OV STM/STSI6, 71 OHIE D S ABIE L # X v v 7 OIFFEICE L
THFgE 2D T & 72, Bi2201 ORIL., MOBEWBIEARIZ LT Te 2MEL . 2voFE4E
& - IEBIRBEREDT L F— =76 IEFERHE (7 =V JREHE) ThHA——F
— 7 E CTIAWE ¥ U TIREOHIBEINAEERZ LR T NS, BAIZINETENF v
U T IR DI 5B A FIR L, ¢ iiEXUISEEDOHENOHET v v T OFEL R > T
X7, ZORER., X v v TR X OB b BRER L 1ZIER U A — LR E(p) K7F
PEER L, ZEOEMREL per ~ 0.2 (UTICH 53, EBARE A M OBARERIZ LT
BEGICHRIND Z Enbhotz (4], ZHUTBEENEX v » TR & 3O ER I
FoTREINDD, FLFHFXT v v 7ORKPBEELI SR TR THLE LTH,
ZD Te 2L BIZHOERDPEANTWND Z & 2R T 5,

kR MRIEICB W TRl SN D ~ZBEIEBI(Pb)O mTH Y . Bi i+ LPb F+%X5l
T HHERFE RSN S, PbEEZ a2 ho—/4 5 2 LT, Hi7%5@ Y BiOE Off 5
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ROGELEFME S TS Z & &R L=, Bi(Pb)O JFEFEHD L& A vy 2 RICER LAN
HER TR RNV ARY MAVERE LTERER, ZIERTO R AXRT MR E—
IHEEDNBII Sz, U, B2 OB\ FRIO AR MV EHGEINRT I X A
RE#Bi2201(Ln-Bi220D[8] L 1IRHRAITH D, EHI1Z, E—7HBEND = F AL F—F ¥ »
T'As & RAES o TEMPIOAMZTHE L7ofER. ¥ v v 7 O5HE(5 meV = As = ~20
meV), FUREDO X v I TIEE 2 F7-5Ln-Bi2201 & tb X TIEFITIRNZ ENghnoT-, =
B OEWL, Ln- Bi2201 T, (DiEMAMEEOZET, (2)Sr 4 hodLiv, (3)iEREESE D
AN L > TEFRENLS N TWASDIZR L, Pb-Bi2201 TiE(1) & Q@ DEN/NE L,
HSELIV D /NS R B TIRIENEBL L TN D72 EF 2 6T 5[9],

R RV AALT RILDRIENS, E—271310 mVAED E—2 £ 20 mViTE D 71— K7
V—7 Xy v?) o2fEICHESN (9], BEIBERNT 2 LRiEIREoE L, %E B
BT D, ZhUE, ENENPHIGIKGET DBEE e — LAY — 7 LEGICIKTE L
WX vy SIS T AT LB NS, TRLL, BHEOHIMCL>sTat—LrAY
— I Lo TRENTWEES v v THEBOE FIREAZZ) O ER L R TEH L
BORET D, EEE, Box IR AN U2 v v THECE IR REA S E 2 4h0 T
BLAIL, ZoER DR EBBIRmBBEERICBNCHEOME THL Z L AR LT,
—J5. Sr¥ 4 bk %La(Te ~30 K)X°Gd(Tc ~10 K) CiE# L 72Bi2201 (Ln-Bi2201) TId#EEx ¥ ~
T ORE Z1F50-100 meVEREIZE L TV D, ZOHFEFEFF UBI2201OHF THTe L X v v
TINEMZRBMRICIT VWD L 2 ERT D,

BT, Fox lBIEEZ R SR 0EE K—7 0OPb-Bi2201 2B L, F o R HIEETT/2 -
TR, OB TITBEEIITR I RV, BEGITITKT LR W ZERPICAR Y — o R L%
— XX v IRHEEL, BROBESOKTIXEZA D Z EZ2BMI L, ZofRiE, @BF h—7
TEIRTIX, HIWETES Y v 7NN EENH D 2EHRL TN D

LED X 9T, Fox XL &R S5 A Pb-Bi220112 B L TR CEZ b > /LR
BRI LD FZEMA A=V L T EATD, BGHIEFET 223X —F v v T LRFEL RN F Y
v IO 2FEHEOX v v THRBRI S, FNENBEEX v v S EHX v v SIS T L
R K — 7SI TR v > TN ET 2N H D Z LA LN LT,

[1] K. M. Lang et al., Nature 415 (2002) 412.

[2] M. Kugler et al., Phys. Rev. Letter, 86 (2001) 4911.
[3] C. Howald et al., Phys. Rev. B 67 (2003) 014533.
[4] K. Kudo, et al., J. Phys. Soc. Jpn., 75 (2006) 124710.
[5] K. Kudo, et al., J. Phys. Soc. Jpn., 78 (2009) 084722
[6] K. Kudo, et al., Physica C 460-462 (2007) 948.

[7] K. Kudo, et al., Physica C 463-465 (2007) 40.

[8] A. Sugimoto, et al., Phys. Rev. B 74 (2006) 094503.

[9] K.Kudo, et al., J. Phys, Conf. Ser. 150 (2009) 052133.

92



R IESTM/STSIZ & BBi2201 D EFIRGEEE

IRILF—FvvTDIVEST

2R — uﬁolmo xwm - _

SOy [ Ry
A = : ¥ o D.ml

BRE—TTlEF vy T DO RESIZHE VIS KT
._mu,%umv (BIEEX vy T T vy D) HBREIR—
TCIIES IKFELEWL vy D),

g =

4 L

-

LT T e e e et et e e e e r e e e e ee v re e e eeeyeey
(o o]
s b

o LI

0

5 10 15 20 25 30

BFIRRE
DFFT

Intensity (a. u.)

0 02 04 06 08 1 12
q (27/a)

X vy IR TEFIREICR
BEIZE B ENENINS,

93



BRI A & DEHMBIEAS & CREEADHE
ARALTERIERH Ay 8. HBES

Evaluation of Novel Ferromagnets and Superconductor by means of Local-Field
Magnetometry
T. Tamegai, Y. Nakajima: Dept. of Appl. Phys., The University of Tokyo

Local field measurement techniques, such as magneto-optical imaging
and scanning Hall probe microscopy, have been applied to elucidate the
mechanism of some intriguing phenomena in various kinds of novel
ferromagnets and superconductors, YTiOs, SrsRuzO1p, and Fe-pnictide and
Fe-chalcogenide superconductors.

Fox DT N~T Tl BRIEFA A =22 78 L OERAFR — V- BMEE % O JR pTiis R
EEE T, BRS 290E 2 R A s iR s L O REROBIZR 2@ L, Bkx e irar
BB DA ZIT > TE T, KEED 5EMBNCH - =WERI1E (1) BOEREF 2R 3 B
YTi0,, (2) BIRIRREMEIR SruRus0y. (B) HIVY 7. K50 Fe RBRENRTH S, LLTFICHE LN
FERDNA T4 NERIT D,

YTiO,

YTi0, 12 7 A A MEEZED 7. = 33 K OBEMEEIATh 5, FHZZ OfuEREEN
AR S, BRI PR R R TN TS, — 7, TREMEIRRE IR TRYE HRR I 5
EABHSN TS, BLESGEHTH D c BCRIEZEIN L 7-8BE . SKERORX 2SI
BRI END, ZOBREIZBWCRIRCTH 6 FRE ORI CBLU S N Db Si B B30 i,
WERNFB LT A2 LIk, BEEOT L = Z LR L TWD Z R LNE o
7oo F72. 30x30 um* OFNEEEZ FFOMW/ NI —/VEFCTHIE LT B aiGmEIRFIZBIT 5 ¢
i 5 10 D TR L DR ERFEOREIZ L D & RFBLOR S & K& IREERL S, 2
AT, A= VFE T OFNEFE P ICTRREVERIX S T > ¥ MZAER L, RS N B 12 B
RO TH B LA Z Ltk 5.

S_rgR_uggm

St,Ruz0, 1% 100 K AR C clil 2 & G h & 3 2 B 7e5RBiE 2= L, K9 50 K LU R Crn ik
B X0 A X ST SN D, 1KLL FOMKIR T, SrRu0, O NESKHRHLO W E D B
W& R I W TEAHEHLO B 2 N 2B A R STV D, T O R i<
FORRE E LT, PO K E KRS & LD/ 22 @IS BER B ST D,
Fex ORKINFA A=V I LD EREFHD ab HWNIZBE R EAAHR T HENFET D Z
ERHIDME TR0t EDIT, BERHKIERHIEI S s B/ ab T OFLE T OB |
IR B W TR e BRI R — RN FET D2 Z L 2 W Lo, Ak, ¢ #iiFmicE—
A NI TERRIEPEIR T, ab HPNIZITERE O & BRV O TR X8I S vy idd ¢
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bbH, LIEN-T, BHERBERIIRE—MEIL, BKE— AL FOMEN ¢ @lZih-> TIE S
KEELTWAHZ EERBT S, ZOARE—MEITKIETIRIEE A EREZL LYy, —F, &
IR COERMAR—VFEFEMBEICL D ac mOBIERICL D L. £ 20 kOe D A Z WIS
LA CRESRA AR ) — M DO IRIE X RIEIZIN 2 DD, ZAUE, ¢ BlJ7 & MV TV BERE — A
v N EEGIC L0 SREIRIC ab mNICHID SN B B2 bND, T, BRI G,
A B MRS REG B T ORI A ) — PRI IBES IR X 0 BEGDRED R RKE N T & A3
Hinklpol,

SmFeAsQ,, gFy, ,

2008 H-AJEH D LaFeAsOF (233 1) 2 il B s S D FE i, MeB, 78 RLARRE I L U7z Eiiid@
BRI Z ORI S, WER, SIRBEEORRKRIIIA L TIER2nes, EAkE
EFIC AN TG, Fe RmiBInB RO REREEORE INMBEERDL T LITEIET
H 720, T 1T SmFeAsO, §F, , 2 bl DFE B AR IEIZ B 1 DN T A A —2 0 T BRIN
B LRI O EREEOFMEEIT 7o, 6N TEBNE, FRNEZRERER (—1x10°
A/em’*(10 K)) 2RILTWD Z &b d, —FH, R EREEILZ OME I Y 2 HFRE/ N
SN e, EEEIC ié%ﬁ#%%;éMTw

Ba (Fey, 9000, or) oAS, 36 & WNEA F L RFZIE

oz 1ZBE D Co R—7 Ba(Fe, Co,) As, fER O EFEIZKII L, 2K T—1x10° A/cm’ B2 D
R EREENGFOND Z 2N Le, — . BAEREE XA TSR MEZE AT
HZEIWEVERTHZENTELZEDRHMOLNT WD, £ T, 200 MeV @ Au A A > % fk
BT 20 kG U L. ZTOREMKNTFA A —V 2 71T LV RGE LTz, B ERER o
Yoy DG UT2356 . BRE L7230 O AR 2 HEBR T~ 2 M 30 £ > TV D T & RS
L7z, ZAUE, KREAERICEDBRE b BRIz Lz kb, BLENS, %
DR EEBANCAE L 7201, 2 K IZBWTH 6 [FREDRAEREEOBBSEND D
ZEBHBMMER ST, THUE, Fe RBIRERICIHWTEAS A BB AETHL Z & &R
FTHRTH O TOWETH 5,

@wsﬁw

Fe RBIREIRIL 2 RJT FeAs HiZx G LeMENRFTH DL, W2 & Ede FeSe 3 T,
IHENE DDOVER ZHED TE T2, 2T FeSe DHINHR2 5 Z OWERIL., THREHIZ
WETSH L2 UKETEFTLZLmonTE, Hrld, k%ﬁ%ﬁ maf%HOE
BRfEmOERZ B L, fHASME, REIRE, AR N7 =—1 v 7EOSMEOiwE %
Hfs L7z, ZOREE, AL T Fe:Te:Se=2:1:1 OFAHIT., kE#% 4000C TORRFRE 7 =
— VT %MK BRERMEO BIF R ERSAZG D 2 LTI LT, BEROEFA
A=V U IR0 RE T 2 RBAEBRATNLTND Z L ZERLTWD, £i2, ®b
HITE 2> & B S EE I & JAE S - 7277, Co K —7" Ba(Fe, ,Co,) As, HfEfbIZITIB LIX Vb D
?, 2 K T—1x10° A/ew’ A EOREREREE L FFOZ LB BN E o7z,
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HEF TEEEED

Spectroscopic Imaging Studies of Strongly Correlated Electron Systems under
High Magnetic Fields
Tetsuo Hanaguri: RIKEN

Spectroscopic-imaging scanning tunneling microscopy has been used to
investigate various quantum phenomena which emerge under high
magnetic fields. We built a highly-stable scanning tunneling microscope
which works under combined extreme conditions of very-low temperature,
ultra-high vacuum and high magnetic field. Research topics include
magnetic-field effects on the quasi-particle interference patterns,
vortex-core electronic states in a cuprate and Landau quantization in a
topological insulator.

AR, BITMBEE, EREOR O, hRrRTY AL Vo, =X F v
RBEENEE S K 51270 e A CTERINCEEOE TIREZ TN 2 FHEN
EE-STND, R, SRt EBEER DI B2 L U725 E R O FRIE. %
HZEM D5 t%f%é%f”ﬁt$ ) (ARPES) & EZEMOGMIETHLEER N
FOVERIRER 3t (STMISTS) ICHBR 38 A2 725 Lz, & 0 blF STMISTS OHE itk

:@ﬂx B T H B OEMMICE>TSTMBOEE 7 BT R RIVARY MLE

BT D00A A= TRARBIZIR > T0D, DA A=V U 713, BICEMICEE R
?&%Twﬁtﬁ‘étffiﬁ< BT X ILX—TDHNA A — D Fourier %2175 Z LIk » T,
WM OERESGD Z LN TED, £72. STM T 1K LU T OMMEIECmfES < b EfE S
HHZENTRETHD Z L LR TH S, ARPES IS T TCORIENRATRETH D DT, 4y
HA A= 27 STM X, WGP OWRIEEE IREZFHE C X 28R R THE— DO FIETH D,

ARFIETIE, 9, MBIKIE, BEEZE, @S0 2 EMRERE CEIET 2 STM 2=y F®
FAFE 21T > 72, STM OPEREIZ A F ¥ NN HW D JEER T O RS O & S S B &
725, HRENEEZE L KT SR LMOHES RN X —o/ NIk B L, H#EtoZ
DFATHINTIEETH 0 723 5, IR S 5.5 kHz 215 L1z, T Ok H, BB 7225 0pHES
FIHEEfED 7 A XIEHEIX 05 pm LT & 72 0 | #iked TRV ORIE N AIREIC e o 72, BIFE LT
2=y ME, HilRO He hEkE, HEF v —, B~/ 2y FEHAEGDYE, 04K F
TOMKIE, 10" Torr L FOMBEEZE, 11T £ TOMBIE CORTE % 2~3 B LTIT9H 2
EIRFBEIZ 2R o7z, FTo, ABFFEHIRIAICIZER S E D 2 R o 7oy, BifE, 175T
DEBEE~ 73y N EBEDETZ VAT AEBEPTH Y, TR, XV RS CRER
[ OOMIE % FIEEIC L7z Wy,
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B L7z STM & FH\WC . S LB (8 R TR S 2 YERL - T R & — Tt D s
IR BTN, MERLF TN Z — 3, EERZERIC BT 2 F = R F —IREE 2 B SHGEL~ 7
MLV TR DN DB EERE TH Y, STM THEEZEM 25O TH 5, b
WIZIB\WTIE, BiSr,CaCu,0y & X4, BREX v v T OO, Fermi mi~ v
B IR ThbRTE L], AR TIE, Whdw b F = v —AKR— NER[2]5 ZELH 72
(Ca,Na),CuO,Cl, THERL T/ 2 — 2 ORMHIZRE) L72[3], £7-. BHEEMT 5 &, K
ZEHTCHIRE X v v T ORFE0NE Uil a3 SHELR Y MV TRESIT b T g —
DOFRENER L, BGEOEEE R CHELR Y MV TRESIT oD TN Z — 2 O
B35 ool ZORRIE, B TRBHIEA SR MERL 7 2 8EL T 5
oo — L ARFIZER L TWD[4]l, ZOMEEZFIHHT D &, TH R~ DR
KFEMHEZB LT, BREXy vy 7O/FAICETLERPHEONDL 2 LI D, £2 T, &k
TR SN ERRERERDOBREX v v TG L TR 5 72012 Fe(Se, Te) DUERL T/ & —
¥ DREGHRIFYEDIFFE 21T\ Fermi AR v RO R AT ¢ v 7% AT LT 5 o 2 &
FFESNDIFNERM D s HImE (s ) NEBLTNWDZ L2 6T LZ[5],

Bi,Sr,CaCu,0, DAL TIXTF = v I —AR— FOE HRELAD L H I TH5[6,7, =
OREEDORIEZ A ST D720, BT = v B —R— R & AR 300 B 2 G~ 72,
Z DGR, WA TF = v I — R — Fld, MRS 2 — 2 LI BN D Wi & b Fermi
ORI ENTWD Z EEZALMNT L, FEM7RFEE MR 2 R EEE LA & i~
el ZA BRT.OLO TSRO (~2 8 FEH) T, Fermi =) LF—irfFDIE LA
WHEIIEF ICBIVREBEEO Y- 2R A LT, ZOE—21%, ¥R T RZ—VEFET
JE I C2ERI RS L2 HIRRT %, ZOBRIT. BipSr,CaCu,Oy DREHUN AN & FHRERIZ &
D WACEREED Friedel IREVZBLHIL TV 5 & B 2 AU TE 2, BIfE, FEMZRFZBRZ1T
> TW5H,

HRERUANTIX, MR B O VERIEOIFFEE T o 72, bR a U AERIRIZIZ, Dirac
ORI B E Fioe B2 REREBDBIN D 2 L RNHGRIICHER SN TWD, Z0XkH7%
RECRREIZHES 2 FIIN9 % & Landau & (L2 HIFF S L 525, @ O/ 8 & 13%72 0 | Landau
YR 0D = )L — | Ty & YRR R D IR T 5 2 & 3 ifF S D, £72. Berry fiifH
DINFAT K > T, WIHIURFE LR WL BN D, BiSes ikl LTEBRLIZE Z A, B
G b RV AR RV Landau YO 2B L, ERCORE A R L 72[8],

[1] K. McElroy et al., Nature 422 (2003) 592.

[2] T. Hanaguri et al., Nature 430 (2004) 1001.

[3] T. Hanaguri et al., Nature Phys. 3 (2007) 865.

[4] T. Hanaguri et al., Science 323 (2009) 923.

[5] T. Hanaguri et al., Science in press.

[6] J. E. Hoffman et al., Science 295 (2002) 466.

[7] K. Matsuba et al., J. Phys. Soc. Jpn. 76 (2007) 063704.
[8] T. Hanaguri et al., arXiv:1003.0100.
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EBERBHMIEPTD2RTEFRDAE VI REBA A -0
FEXZE XZREFHMER, 5 B— ZE &

Electron Spin Imaging in 2D-Electron System in High Magnetic Fields
K. Oto and K. Muro: Graduate School of Science, Chiba University

We obtained the electron spin polarization image in a single layer
GaAs/AlGaAs quantum well at the quantum Hall effect (QHE) regime
by means of a scanning Kerr rotation microscope. The Kerr imaging
reveals the local electron density fluctuation and the current
distribution through the spin polarization. We have also investigated
the electron spin dynamics and the excitation spectrum of Kerr effect,
which show the characteristic excitation due to the many-body effect in
QHE state.

B BES BT 5 E S E GaAs/AlCaAs 2 R BT RITETFAR—ILZELZIZL
DETHHERETIRDPEAND L EBICETFAY Y BIOBEA Y IZEEE L 2%
Mo EE ) a2 RWBEOBEE LR > TS, BEEFR—/LIREDO 2K TE
THRDOAE U RBIRREIL, Y=~ DR LT VX TENDO ETFTAEY L OE 5=
X VPRELDN, BREICIFEA T AMEAMBIZL L 2KRICEFZORT ¥ v L OEL
NRBWICEDAR—NART vy VR EORELZ T TR RT VX UMD G
BENBEATICE Y B b0 WEBNE TR U REBIREEIXZEM S 2Rt 72,
BAEUVRBIZEDADE—~ =23 —0, A VEMART AT —IF U
AR DEBLEZ T TCEHEREM AN —V 2R L, TAOEFEFAR—ALIRETOE
REBEIZREREEBLZEZTVDLILDOLEEIOLND, A TIEE FFH—/LIRIET
DEFAELDEMP/HRLEDEAF I 7 ZAZHOVTHRNDL -0, R D —E xR
FHANC X D IKIR - S P TOA A=V TEHR E T OEBEHIM OB 24TV,
BIAR—NV2RILETFRDALE L OEMBHREBIRSAMICONVTEEL LS AT,

(1) MKE - RS FICB A2 BEFR— V2R TEFDAL AR A A= 7
(AT 70 E A Kerr BAMBI OB L E A — LV ERO AL (KSMH)
S B GaAs/AlGaAs BT 2 RICEFRERRIT, HBEK Kerr 2R E2 H W
T2REETHRIBOBT AL U REMIZOWVTEKE - BoMETHRIH L, 0%
MM EzNETCELV AT LEZlELEL, ZOAEUVREBA A -V 7Z2@ELT
AEHNDO. 1 %UTOILKENPREFRED L T DHBICATHL S L, 8K 2K
BT ROE—EEHI 70 v ONfRE THBUCFFMNAIETHDLIZ 2R LT,
S, ABHZERZWR T ZETA—NVHIRICELDIAT Y VAR EL, T
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CEVECTENP BT TAOENN ALV RBEICKML A A —Y 2 7N RET
oD R L, IFDOA A —=VITHAR v=1D&EFFR—/VREMEREICK T
HAEUVRBEO~y B 7T, @ax2~vA 707y XTOBFEBRICEY, 2kLE
TR DA MRAREE O 2R A DN HEE R O S THF AL, BIRSMA DN
WMNE AL VREBEZELCFATEL 2 L E2RLE,

Fo. EFHE B THAT 2 0BEFAR— LR TOBEFAL B RT S
FIERWKE B VBBMERE, AV —IAFURE, AV - AL UREE
REDFEEMOMENTET D720, FR2 1FEEITIT, S HITKIR - 8BS To%E
B & A REIC T D AL KR ZE& M e O 58~ 7 % v b O LEFHIC L % FEBR
BAT-o 72, “HeldE T TX 2 WM OKerr ) REAMSE 2 F /- IC/MEL, 1 5T
BEBEAIZED THERZIToTANAAT Yy R~ Xy PTOEREZTEL TWVD,
(K.Oto, et al., Int. J. Modern Phys. B23 (2009) 2750.)

(2) BFFR—ILVREBFAELLODXAF I 7 X
(WFFEW, & « |G TERFHR., m K e se e L)
BErR—VREEAOAE UEMER (T,%) 25720, 2BKR 77 r—
TEC XD BELE 5 2 W@k & S E Kerr Bl R . & B BESGEIINIC X 5
A B IEBIC X DR 0 fEKerr R EIC K DA XA F I 7 RAEFHRTZ, A
EUBMEEMIZ T VXU ERER Yy = 1IR3 0FHEAHDO L EH VE—T R L,
ZOMITEETIEIAD —IF T v FAD—IF VI LD A UM O FE
LW 28 Lo, 2, NMROEEF R THE SN TN D AT —I A Ukl
LOBAEVREMEIIRR D AN =X LTEE TV D AEERS D, BT, HF
Byv=3R5ZBVWTHEANT—IAVBHENFLET LI L2 RTERERELGT,
(D. Fukuoka, et al., Phys. Rev. B 78, 041304(R) 1-4 (2008). ¥ X OV C#Fa )

(3) & A —/V% Kerr [AlHE A XY )LD RF
(WFTEW D& « |IE X TERFHZ., FREmid. @ RE HearseBig L)
ER (1) (2) o Kerr FI#RFH TIXEBRISMZH > TWD 002 AT 57
B, GaAs/AlGaAs & -7 — /LR O kLA Kerr Al A X7 kL (Kerr [8]#z5 O fl & Y O
W RARTEME) 2 M CRHA AT EE R mIRE~ LT F v U X AVHEY AT LEBHE L,
INEHWTE SR — VR Kerr BIEEA X7 MV ORI EFTH T, B T T GaAs O
LI R CiX, A UBIRERINIC K 2R M Zatkic X 51E 508 XEM T,
ZDLEDHIANT MVITHMBR T XD « 77 o TlEel, BFA—LVRER
DEEDRICEDEHEEHTOANNT MAEGALRLHHENEF ICHNTZ, £,
(1) D Kerr £ A=Y 7 THOWTWS R TIE., Kerr 21 2R 12 K 21E 528 F 2L
INTEY, FILLL AL UVRMEDOA A=V THDHZ L ZERIOITHERE LT,
(H. Ito, et al., & C¥Efi 1)
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(A) &5 I FERAREIR DR O — UAHERRE D — i

ST ERETE S O [001] F IS & T R E L T < ik o
FEEETRDNE U OIS CIE AT Th o7 b OD, fhismbdln % 45 FEFH5d
LH—IRMEEBEZZ OMETRTZERMOENT WD, ZO—RIEROHEMEL
HERAICE LR LT, BIZEBG T AR TFIIEE LoD, DWIZid4 AT
Hyﬁ%V%%?é*k%y<®%gTﬁ6héﬁ%T%é
ZO—HEDOBRRMELEBDOFKIL 2 SOEZNAWICHEFBURICH > TEOHE
ﬁ%kbf* HOBRNHATHZENTEHZ 2P o0z, (1) i
RIZTEDLRETEEFRETHEOICEHET S, (2) FTHIOR KT 4 BIXPR
HEHEL TS, (1) OERITAREZ HERORIKE BT & 3MET2LZE
29 %, —J7 (2) 1Z4AKF2LEICT D, KBS TIHmRIZAEWICHRET -
THETHDOT (1) OBEZENPIFLITHY . < —BIITBEEER O RIK
FIE3AKRFTH D, LOBAELMIT 3 A+ D 00 Kb JELHLD X W IFEIC
b5, WEDHEIMLUBWIZIESINTL D &k ZlA S /32 L3 d 130
KPR EOEENREEIC 2> T %, TOBRIZ (2) OFEHEMEH, AIHIH
RonlT 4 ATEOTIRZ R0, 3ARTD AARTF~OBITHNILILE D,
i OARIR TR L4 A+ Th Y, ZO—0D &b LD KW
D, ZORIBBEEE X D LIRS O 3 AT L ElEY O 4 AR I3
B 7225 CTIIAE 72 WBARICH 5, Tt THRIBSE T3 — IR DN FIER A
X782 5720,
ZO—HOiEfE% Eilenberger 523 & K5k London BHim 2 O H L TIEIAYIZ
AR Lo, FHIORESE O 4 BIRHFME IR ITBEEX v v 7O RTGHE, 72
b\I,lit7:nxbwii_F?O)Eij?ﬂté:l,'C:E;f/V{KL/Tfa+§%%595??l/7io W o8
ZH RISl AT B RAEEE 2 HE T 5 2 LR, EOWBR i N IE L
WZ L AENGELTE,
ZOMEm R~ LT
K. M. Suzuki, K. Inoue, P. Miranovi¢, M. Ichioka, and K. Machida
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Generic First-Order Orientation Transition of Vortex Lattices in Type II
Superconductors J. Phys. Soc. Jpn. 79 (2010) 013702, 1-4

v v —F /L DEditors’s ChoicelZZ#E Sz, HIZIIRFHHE D20104-1 H 22
H 5 CHuE S iz,

(B) £ £ R LLEVFEBR D X v T PRRIER ETE & L COffESE

BIREX v v T OXMEERET 5 5E%E Z ORI OIFE O —8 & L TH%
LT&EZ, ZRUIKHT D —oDRIELEZED Z LT LT,

IRl 835 D J5 L % it i & AB RTINS B L S CTHE DR L2 W BVAIE 2179 2
LT, BRI ZHR/MILTE v v 7 OXFRELIRE CTE 5 Z & % Eilenberger
FHRER A FERRE 2 HI U722 S D IEMEICAELS Z & THOLMC Lz, AEELD
REEIEIX®m A% TH LD T, Bl b FERMICOLRETH DS, L
LR & B 2 NGRS U A RECd 5, EEICRHIBEIXNEEEER TH
5, IKIETHLHFE, BHRIITE RN ERITIIBEND D, EORREDOIRE
B B E IR S D DA RIHAIGHRIZ L > T O T LTz, BBBIRE Tc
LI EZITHZDOREIL 0.1Tc Th D, £ Dtk THEWRE) ¥ — 2R
WDEZ D, > T, F¥ v 7HHMEDORE L REREICE> TS RIER 572
U,

WPERF D) 7 7L— 7 & 3 [6 T CeColnb D v v itk % dx2-y2 & FIE L
7=, FEEE. FEBRT 0.1Tc mith CHEMREE) ¥ — L O b Bl Sz, AESS
fRHCEAVEBRITX v v A FRIER ED - O DBHBE R FBEE L THIY. LI LS 2 5,

K. An, T. Sakakibara, R. Settai, Y. Onuki, M. Hiragi, M. Ichioka, and K.
Machida, Sign Reversal of Field-Angle Resolved Heat Capacity

Oscillations in a Heavy Fermion Superconductor CeColn5 and dx2-y2
Pairing Symmetry Phys. Rev. Lett. 104, (2010) 037002, 1-4
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in Type Il Superconductors

K. M. SUZUKI, K. INOUE, P. MIRANOVIC”,
M. ICHIOKA, and K. MACHIDA

JPSJ 79, 013702 (2010)

0 02z 04 06 08 1 12 L4B/B,

Fg. 1. (Color online) Field dependence of open angle & for V35i (Q) at
T=012T.4" ¥YNi;B,C (O0) &t T=03 7., and CeColn; (A) at
T=002T." The open and filled symbaols, respectively, belong to
orientations a || (110) and a || {100). The shaded band indicaies the first-
order transition region for these materials, Lines ame theoretical curves
ohtained by nonlocal London theory with f =04 and at T=10.2 T, as
a guide i the eyes. The insst shows a wnit cell of the VL with the
definitions of the open angle &, orientation direction a, and bonds A and B
of the VL.

,__ _ ) ..L‘M:E_ ' ~ =
0 02 04 06 08 1 EWEE

Fig. 3. (Color online) Open angle & as a function of B/By for two
orientations in the Fmodel (f=04,0.5 0.9 obtained by nonlocal
London theory, and in the o-model (o = 0.5) and d~wave model obmined
by Eilenberger theory. Cincles show the # obtained by Eilenberger
theory in the Smodel with =05 Armows indicate By,. The inset
shows the closed packed square tiles and the associawed hexagonal umit
cell, indicating 8 = 53¢ (lower inset) and & = %F (upper inzet) when
B — Baa.

OO0
X X x
gt X x

408 8 8 _(110) (100} 0
40 20 0 20 ao#o -20 20 40

Fg. 4. (Color online) Zero-energy LDOS N(r, E = 0)/Np for hexagonal
VL with 8 ~60° at B/Byo=0.07 in ds_:-wave pairing, where the
gap minimum is along the (110) direction. (a) Stable orientaton
a | (110). (b) Unstable orientation a || (100). The horizontal axis is
parallel to the a-direction.
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Development of High-Field Scanning Tunneling Microscope
for Hybrid Magnet and Cryocooled Superconducting Magnet
Terukazu Nishizaki, Norio Kobayashi, IMR, Tohuku Univ.

We have developed new scanning tunneling microscope (STM) for the
hybrid magnet (30T-HM) and the cryocooled superconducting magnet
(18T-CSM) to study the electronic state and vortex state of
high-temperature superconductors in high fields. We have designed the
small-sized STM head and the vibration isolator, and succeeded in the
STM operation up to 27 T in the hybrid magnet.

1. IXC®IZ

BRI B I B ER b o R VBRI E(STMISTS)IE, B bW EiE B imE k4 13 U &
A E T AMBE OB T E T ) A — NV OBLENGEET A FCERELAERTFETH
%. 10T A F ORIGHEE CIXHiROBEE~ 7 v b EER b RVBBEN(STM) Z A5 D
52 EITHIHIES TH Y, EBEIZE L D7 N—T712 X - TS H STMISTS EBR 23T
TW5. oL, BtYEiBB skl 55 7 A7r— Vv OBEBTFRFRE, KRBk
T AR B D EZE MBI 22 & 24T 5 72DI2IE, 10T Z#RZ 5 iR tEmic 1) 5 5% ]
BRICTOMERDHD.

AEFFED BAIE, ZHE TO STM TIHEARRES O TRBEEIKIZ BV CRATE FIRIEORE % FhE
2L, WIHBEE T RE OB HREOZ BB EEAEOWAREIZOWNT, T A r—
NVORZEMBIERZAT O 120D STM 2B L NEREABET 5L ThDH. £D7HIT, ik
Wl 30T ORAL KRB NA 7Y » Rv 7%y MEOT-HM) & mtdids 18T O msim A s
< 7 % > h(18T-CSM) Tl Al e 72 iifits STM OB 21T > T X 72[1,2].

2. R STM DBR%E

JL[EF ARG~ 7 % > B ASERTE ST D RAVEBREE CiE, 8% O STM FEERERET &
D EBREE ) A ANFEFICRE L, BE-ABREMOERHZ R A7 —1Tay hr—L
T 52 LN STM HEBRICE » CUIBREE ) A AVEKREE L 0D, 20O L5 ellER%
RIS 27212, (@) /M STM ~ v FOBHJE, (b) #RE) /A ZFHA, () FEREMERRIR & DB,
(d) BE ) A XOWlEE, 72 LT,

STM~ vy R/ bd 2% 2 & CHARE WA LS 0 IRER 2 4 ROEEEZ FIZ< <D
728, ARFZETIEAME 15mm, £ S 43mm £ T STM ~ v R Z& /YL L NES 19mm o B 22 [ 24
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OHRCEREITo 7.

NAT Yy R~ 7%y M HWT 30T OGZHNM L7256, ~ 7%y bO B obRik
B ENLE ORI T 2T BRE IS/ D . T D720, BRES O I IERMEM B 2 L,
F BRI A AW WZERITRROZEEIEMMERIEAE 2 L. BRIEGOMREIERY v 2
7 7 B —(0no Sokki, NP-7310) & FFT 777 A+ ' —(Ono Sokki, DS-2000) % 1\ CH=EhN
HEOREAITY Z LK VFHME L7, ZORER, BA% LIBRIERIE 30T-HM Dkm~ 7 %
v MWM)DEEIZKIC L 2 IRE)S° 18T-CSM @ GM A sikiC X 2 3RS 72 & Ok A 72 R BN et
LTHHMTHY, IRENHEEORIEZ 2 HfRERRI T2 2 ENREIco7z. Fe,
DEFE ) A X EPWRESEDLZ0, WM & A P — T 20U —ORIZHEFH(Pb *ﬁ)&%&ﬁﬁ(a
TAY— W) EHALT.

3. BRMES STM O EHE 5

777 74 FHOPG) fEHEREL L Ptir #8614 HV T 30T-HM & 18T-CSM H Tifiigzss STM
WEEIT- 7. BFE LI2/MIEO STM ~v RE W24, 18T-CSM O EBRERE Tl GM W
HHEDTE ) A AOEBIT/NEL, RIEGZ AWV THEBIEBI 2 E S8 5 2 & TRBED
STM IE N FIREIC 72 o 7. ZDFER, K 18T £ TORIEHIZE VT, HOPG D JEE A5
T-[EEERE~2.5A) & BRI BLAI3 2 Z STk LT,

30T-HM % 7= FEBR TIISBIEEN N 2 C WM 12 K B2 EEIRENNE K7/ A RJFIZ72 D
7o, BRIERICIA TEE L — L REZEALT STM MIEZITo72. ZOREE, HEF-FURHE
D Z~0.2A OIFEETHIENIT S STM Hiffiz M r L, STM £ L L CdttfiEmTd b
27T F TORHHIZBWT, HOPG EEFHE O AT v 7' (1 AT v 7 13~3.4R) Dl
BN R LTz,

BT, BRTIHIC STM JIEZITV, BEGHINC L 2ERL N 7 N, ZESGHICK T 5
STM HIE DR EME 72 & &R, T OREE, ﬁﬁzﬁ%ﬁél HFIZEBWT SR FofREE L £ > 72 STM
HENFRETH D Z ENGnY, BIZE LIz STM ~v RONEERGS T ICB W T H L EICEEY
DT EMGyinoTe.

4. FL0

KA TR IR E STV DS~ 7 % v FEBOT-HM & 18T-CSM)H CTE)E AT HE 72
STM ¥ AT LADBREEIT-T-. T DR, 18T £ TORS T T HOPG O &y fRfe)i 15 0@l
BNZEREH L, 27T £ CTORSGH T 1 HEFBAT » 7 OB L=, AAFFECH%E L 7=
B3 STMIC L 0, BEEREIZ U & UTRMER, B8R Sk e e loxt LTt s
REBZ I 1T 2 TRl STMISTS OIE A AT REIC 72 - 7.

235 3CHk

[1] Vo BEfD, /AR B AR B F#4% 2007 & (19aPS-130), H A#)PEF:4> 2010 & (20pPSA-52)
[2] T. Nishizaki and N. Kobayashi, J. Phys.: Conf. Series 150 (2009) 012031.
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Development of High-Field Scanning Tunneling Microscope (STM)
for Large-Scale Magnets (30T-HM, 18 T-CSM)

« STM system for 30T-HM and 18T-CSM » Step structure of atomic
\ layerat H=27 T (HM)
D
Cryogenic &= HOPG
Dewar |
g
~ table z
A
» Atomic image of HOPG
@ at H=18 T (CSM)
Superconducting -
&) B magnet IOWQ . -~ = 5
. *F RS
Water-cooled
resistive magnet
STM
(¢15mm) _. 30T-HM
{
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La RERBIEERDERRA 54 THFEICHT 2HE &R HYDEHER
Rt RZERFRIZMER RBiIE, MthiFEZ
Rt RZEEMBEMRER ITHE—8 ‘BHEN E4AKEFE, IHHEE

Magnetic-Field and Impurity Effects on the Charge Stripe Order
in La-Based High-T7, Superconductors
T. Adachi, Y. Koike: Department of Applied Physics, Tohoku University
K. Kudo, T. Nishizaki, T. Sasaki, N. Kobayashi: IMR, Tohoku University

Both magnetic-field and impurity effects on the charge stripe order in

La-214 high-T, cuprates have been investigated from measurements of the

in-plane electrical resistivity, pwm. It has been concluded that both

magnetic field perpendicular to the CuO, plane and non-magnetic Zn

operate to stabilize the charge stripe order in La-214 high-T; cuprates.

Moreover, It has been concluded that the dynamical stripe correlations

anomalously develop and tend to be stabilized by the application of

magnetic field in La, ,Sr,CuOy4 at x ~ 0.21.

T4, La-214 R milBEERICB T 5 0bw 58
faf L AL DA KT A TERFICKRET DB O F
WEREZEH TS, 2T, Lay,Sr,CuO, (LSCO)
ZBIT DS COR T BELIER D D, B OB
Mme & HIZAE U A NT A TRRIFICHIST DA

B E— 7 R L2 SiCmER LTV D [1].

Z 2T, RWFETIE, B A N T A TRIFICHT S
W OEOFEMEZH S L, 51, BRFA b
TA TRRFITKRET 2 AN E# O F & o B %
RRFET 272012, B~ 72 La-214 SRBZERICB Y
T, W T CuO, mN DO EZIBHIE pa DHITE %
fTo7= [2-4].

ZORER, M1ITRT oI, BWA NI A T
FFISRZEE 73 Lay,Ba,CuO, (LBCO) ® x = 0.10 &
LSCO @ x=0.115 2B\, WiHoHEn L & Ik
BTD pp S EFHL, 26 T OB T Tl
BoHOB|BNCELT D LA L. £,
La,,Sr,Cu;,Zn,04 D x=0.1151ZHBW\T, y=0 TH.H
DRI TD ppy DHIR 23y =0.02 TIHIZEAERD
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Nl bl tbbhol. —J7, I a4 0.8

AEERIDERD S, y OHME £ HIZA b - La, Sr CuO, ]
A THIERRENT D2 L By Mo TS 06
[5]. DI &ink, y=0.02 TEEMAFTA y ;Laz_xBaxCum x=0.19 1
TN ZEN L TWBHT=DIT, ik s "’E: 04 (x=0.11) [2-4] x=0.215§
pa DEERDBIH S o Tc & Bbhs. : i
UL EDOFER G, (5O X2 pay D o ; x=0_2065
WRORKE 1L, PoM TOBRMA T A ]
TR OREN L EERBEER S D, £, (i)
La-214 ZEIRBEEAIZIN T, CuO, 2T O s T s
B 7o Wen & IEREMEAR M) Zn 1 X, & HITHEMT A H (T)
FIA TR ERERSEDHREFD, & 2. Lap,Sr.CuOy @ x = 0.190 — 0215 1243
il am = ALTZ. J 5 T THIRL LI BB B IEAT, (=

LSCO D x~021 (2B WT, T ORFRARK T — T OBGR A TE. D720,

T[6,7] & BB DI R BH S THB Y, La, Ba,CuO4 D x=0.11 &L [2-4].

x ~ 1/8 LRIERIZA T A 7HHBIA = L T

LHAREMEDN D D AN TWAD., £2 T, x~021 BT EF LA N7 A 7 & OB
ZHOMNTT 572D, LSCO D x ~ 021 IZB W TS CTop ZRE LTZ. ZOREE, X2
R oy DBIREHEE A — 7 026 WA S - TR IEAT, 2 BRSEHE Y — 7 OF A TER L
7z T TR L TZATY T ORI TF 2 D &, x = 0.190 & 0215 TiE, 7r— K=
T DI OITRESG OB E & BICAT/T XA KT 528, T M RAICIE T4 5 x =0.206
TIE, 11 T L ETAT/T M 8F14 5 Z 03 b, 2, BRIC X > TRIGEIES b —
TWRNRT LAY T MCRD L ZERLTWD., £, ZORDIEBEVITEMA T A T
R ZEL L CWd LBCO D x=0.11 LR THD. LEDZ LD, x~021 TEFAMTA
TRBENERANCHIEL TR, MBIl TRZENL L TWAAREMERE WS BEbNn 5.

LSCO O A —/N— R =T HUIRIC B W TS Tow ZHIE LI2RER, T.FFRAICIE T LT
W5 x=0.206 IZBWT, pu DBREEBE T — T NEERIIC AT LLY T Nard 2 & &R
L7, ZOZEND, x~021 IZBWTEMA M7 A4 7HEANRBEEL TBY, MEHIL-oTE
EAL LTS ATREMEDS @V & L 7.

AIFFEDOFERIL, WS M) 72 & OBEBPNBREZME L, RBFCERN A N7 A THRF
ERERSED, LFELOOND. TROLL, ®HIRBEE LB A T A THRIFIEEA %
v, i, BRARNTA T ODLENERBEEDHBUNN TN D AREMENH D & §E
WMTED.

[1] B. Lake et al., Nature (London) 415, 299 (2002).  [5] T. Adachi ef al., Phys. Rev. B 69 (2004) 184507.
[2] T. Adachi et al., Phys. Rev. B 71 (2005) 104516.  [6] N. Kakinuma ef al., Phys. Rev. B 59, 1491 (1999).
[3] T. Adachi et al., AIP Conf. Proc. 850 (2006) 429.  [7] T. Kawamata et al., Phys. Rev. B 62, R11981
[4] T. Adachi et al., J. Phys.: Conf. Series 51 (2006) (2000).

259. [8] I. Watanabe et al., Phys. Rev. B 62, R11985 (2000).
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» Both magnetic field perpendicular to the CuO,
plane and non-magnetic Zn operate to stabilize
the charge stripe order in La-214 high-7_

» Dynamical stripes anomalously develop and
tend to be stabilized by magnetic field around
x=0.21 in La,_,Sr,CuO,.
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Spin Science in the non-destructive 100 T-Class Fields
Koichi Kindo: ISSP

This study has been made to carry out Spin Science in the
non-destructive 100 T fields. For the purpose, we have developed some
new magnets and technologies for precise control of measuring conditions.
Magnets made for both high-field ESR and NMR, X-ray diffraction
measurement at SPring-8 and neutron experiments at J-PARC have been
developed and established. Model coils for the non-destructive 100 T field
and very long pulse field were examined and practical magnets have been
produced.

JEREIR 100T B THOREVRIZEZREAT 5=HIC. ¥y FORAEZEITo 1=,
HE-LBI T2y FMZEYAERNERLI-T—<IE. T3&REG ESR KU NVR).
[SPring-8 [ZH I+ DGt X fREAULV=EER] & J-PARC IZHI+D /L AHHEFIR
HAW-EER] THD, 1=, FEWE 100T BESIVEBO VT /NILRAEISERAEDT-
HDETILAANLETAIL, ERAROIIT Y FORENBE-> TS, UTIC,
AWFEEEHTHELE-I IRy FEELICHRR D,

SPring-8 IZHBITHEEDI-HDI T 3y I XEDOEIFAN+SICHND LS
A7)y ERTEORAENSIBDHT=, HHIX250kd D> TUoHEREFERAL. iS5
FARRMIEL S UNBETH L0 40T OBEIENREHE., LN DHDEIFTEER
[CHEDILTz, CCCREBMNICKELMBIELEIN > I-DT. SO LELBFAEFBIEL.
RTXy FOAUTINILRIEEEDTz, T EIRZ 500k [THEEL. TOIRILF—
[CRESEIMILDZREEZITSIZET, /NILRIEE 25 S URICETEILT LIS
B LTz, /LRIEAI S BICHE S - DEFTDHEEMELHN S FIZHY ., BRAE
[CIERECHFELTVWS. CORTRY FMEIRELTHOTEHRET IELNHES=H.
R CTREN L LTHERASNTEY. SEIEXRGBEEZHITHRITHS LHFTE S,

Z DHRIZ SPring-8 THEIITEERMNFEICTE >T-1=H. RDRATv FT& LT XMCD D
ERICAWS OO T3y FORELFEB LIz, 2Oy bEVY L/ A4 FEN
FERAARELG-OHBREIZIIERNTHLIN. 7Ty FERET DIV IAARE2 Y b
ADRAR—R EFAFBELGIRILF—IZHBINSH S0, MAIZHEORNIAILE
EDIDRA Y FTHD, BHIRTIE, 60T ETHOREBRICEBOHHERER—XEL
T3y bZETAMIATELTHEY ., FHERICEILTWS, FHREBRHLLD
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BHE. 7Ty bOBVTNILRIEETHST=H. TNEEZEICANT 2 SHEOHE
EHEHRTHD, T, TOYL/ A4 KRS Ry I T-PARC IZH T3 /8L Rtk
FREAWVEER] ICAWVWS=OIZHFRESIN TS, J-PARC TIX 250kd D> T
HERNFEINTLS-8 60T FTTOERIERAGELGKRRETHY . E—LFT1 >
DEBIRRICE C-RELHEFTE S,

RIZ, ESREBLUVUNR #4750 T v FRFEIZOWTHRR S, ESR % 70T F
TRIERBEICT 5166 T 3y FOLREILZBEIELI-RDEEREL.ZANEFESNT=,
FNITREHEELE=10RBIAILTHY . 70T DIEIZH 100 > 3 v FEERAETFRETH
BENGD Oz FENMROTO—TEHIEEDRESDI Ty FRBRZEZREL
L. BIEIEAVINILRERELETZZEND, AR 2mD 1T BaAILERHET S
ZEITkY, 50T T THRIEMNAIREE o= LA LEMNS, BIFEIZIX/ VL RIED
EWFEEHMENRNED., KIET—< TEbh-HifTZYHERERICE WL TETE
DEO DTNV REZFTEICERY ANSEIZLY . RBO RS NR OMEFAREE B
B9,

TILFINILREIZK S 100T OFAEIZHF-AFEOE—EREE L T2 B/NILREIC
&5 8T RREDHMBREICRY LI, CORBMELNE-REVEZELREL., 440
AILDREELF-HIST OHIBE T TRIAINIFI0T LOHEIEZRAET 2ENHEEKEEAT
HY. COELIL ABEDNIIVAEHAEHLEDSEIZKY 100T ORENREDYIZA
5LEBZOND, ABRDNILVAARERRT HOICIEa 0T UoOYERDOEFELILE
LB -OFRAIMN > TN, K3 K EROERFNET LIzF-OEBHICET
WIAMIWIZKDHIBZETRAMNEERTEFECTHD, £z, LB L= NREERZEHET
5-DBAVTININART XY CDEBREGEDZ T SAHRA—ILITEEREERD
BiEtLtTTLTHEY. NILREN T EEOBO VI /NNIILVABEBEOFREICHEDIL TLY
5, AV NIV AHBIEARET—IHABEETREYHEAEICITHEENARL . XD
WILAB TERL TCOWABERZRATL EDRBEOBELNIRNSEZFTTHEL,
NMR ASLEEREITE & WS =R D/NIL RIS CIER#ETH > = BIENAIREL 12 5=,
MERERICFH-ERAZL -0 IMEHFLTND, CELIETHEDBERENIGIE
55T #HIELTLVAN, ERDOTILF /IR EDH IS/ ILAETRELTIAZANS
CEIZKY, KYBWWESETORIEIZLREAEEET DHFETH D,

Fr. NLAT TRy FRADEBMBERICOVWTHLERAH o=, WE - MHTFRH
BOMERAIZK YRS - FRIN-FH-LHERDOREBRRIEL. 51058 YRES 16Pa
ZHBRADIETHAIBELBHLOHNIZHE -, 8T DRAEIZCHEII LRI A ILIZIXBTEEN
Tmmx 1. 5mm QFHRAMZHANTE Y., 100T DRLEICIIFEEIZERATH S,
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BIRYEIZH T HHEFEFIEIRE : AMRO & Dirac 8F%
REXFYHMER : RKEEBA, "EFA, BthEF

Quantum Magnetotransport in Low-Dimensional Conductors:
AMRO and Dirac Electron Systems

Toshihito Osada, Kazuhito Uchida, and Takako Konoike: ISSP, Univ. of Tokyo

New quantum magnetotransport phenomena in layered conductors
has been investigated experimentally and theoretically: The relation
between angle-dependent magnetoresistance oscillation (AMRO)
phenomena and interlayer coherence has been clarified by using
semiconductor superlattices. AMRO in magnetic breakdown systems has
been investigated using an organic CDW system. The electric field effects
on AMRO have been demonstrated in both Q1D and Q2D organic
conductors. The magnetotransport in multilayer Dirac electron systems has
been investigated, and negative interlayer magnetorsistance observed in an
organic zero-gap conductor and graphite has been successfully explained.

AOHEBFZETIX, AEIR, 777 74 b FEREE T2 EORIKME IV TS T
DEMEBESLEICHENDFT LVETRGICE LT, EB]RI - BimIcEs2iro72, otz
FRITARBL T, (1) —fEOBREEARIC B TR EEE S BSE TAo B & L CHREN
% 4 FERAF G AR TTIRE) (AMRO) Bl% L | (2) K{=EJE7 Dirac MR N Ry Ba o
%) Dirac & 1RIZB T 25 B RIE CTOAMERSENHRO 2 >THDH, Zihb
EWOT2DIT bR AIR LD B2 FEEICR W, 2L, BTORBR N RS
DNSWEIRDE BN T, BEfESZEE L L TEREBEEZEXDLFIETHL, hrxpn
i, ERGmIcae— Ly MeBRENER TEXRVEEHKAO (dity limit ©) ZE%
IZOWTHAETHY ., ZOLATBEE2 BHO xRS EEEE LS AT 5,

(1) AEERFERIIEIES (AMRO)

O BB T & FV 72 AMRO BIR OB : T o X NHB O EBRRGE

AMRO 4 DO AE IR Fermi i Lo = b — L > MR B FH0EER) Tl < /AT 728
B R RV RICH D ETD b RGO TEESERICIEAT 572012, A THNCER”
fEer. BELBEE 72 E DR T A — 2 D3RG - filfH FRE 72 ZJE % Th 5 GaAs/AlGaAs B A
FHEHWTEREIToT-, TOFE. AMRO 75 Fermi MW EFRE T R2WVEIFEA A v ot —1L
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YERTOERAFET LI L2BRIL. B OIELSTEZ RS LT,

O EBRIZEIT 5 AMRO #i&

JEMIFE B DHELAR 72k L TR E L Fermi HAERSINDGAE Th-ThH, WK BEL i
T ZERTIEEHESRE 5T AMRO Ol g AMEfE T 5, — F R TH D rF
NG IR BB RO AMRO bR TE 72, ZHvE VT Fermi A O e Bl & O B
L LTDO AMRO DAL Z BEGHIC TRl L=, F7- Fermi [fiff] @ CDW ¥ v » 7 O E 18
B A YRR O L 72 SEBR & FE kA B CDW 9’8 a-(BEDT-TTF),KHQ(SCN), Z H W TIT U, B
K[EER D AMRO DO REE % fig L 7=,

@RER T D AMRO BH& L N\ R8T X —F OHERHMERE

AMRO B LB AIRTHIED & Fermi TR T e BN KXT A —F OFERHEZ D 5
Ty — e LTRSS TV D, REFFECIXEEY FO AMRO JITEIZ L D Sy R8T X —
X OHERHED R C& 5 Z & 2B Uiz, SR Fermi % FFoft 1 RotROHAIL
Lebed FE0E D 2 H43 AN K Fermi i & F7o#E 2 kTR D56 X Kajita flRE D 27 | & [Stark
A7 m el RWERHBICL-TEZ 5, ZNE SR a-(BEDT-TTF),XHY(SCN), % &
WASER (X=K OBEI3HE 1 RTHR, X=NH, D138 2 kot R) 2 HWTEI LT,

(2) %8 Dirac E+%

@%)g Dirac ETRIZBIT D2 ADEREMKIES

JEJ) T OABEER o-(BEDT-TTF)lg 23 B 5 72 FEXUSERFME 2 779 2 & 1TBEIC 1990 FAREE
LIBEDOIRH « HE S O—HOWEIZ LD MBI TWZAY, 2006 127> T, ZORMeEH
WNTHIE B E RSB e X v v 758K (£)E massless Dirac E1-R) & 7025 2 L BAEEERAYIC
SN, &2 CRIFRIETH - - A D BRSSOV T, %8 massless Dirac &
RIZ N R EEHT 2 2 & CHERINICELZ Lz, Fermi ¥EA7 Dirac mUZdH 5 2ot
massless Dirac & 152 Tl%., n=0 @ Landau #7235 (2 Dirac /i (=R /L¥—0) ICHFELER
T RNERY, BRI O n=0 AR O RETHY b > R uimieds 8 s 2 304
%o n=0 ¥EALOMGEE L BB OERV 2ZET 52 LT, ERE2RHHT MR LE
7o ZAUTMIZ, ASRITIIT D massless Dirac 1% DB BHEMIZGEN T2 DO TH 5,

®V 7774 MBI HADBHEBTIESLL H RIEFLD Dirac KL FH

2 ¥kt massless Dirac BT+ R THHV T 7 = WA L-EBRiEETHDH ST 774
MZEBWT, REVERZEBRE LT L7277 7 7 A FEERIZE O TR FIRLL T O 55k
Gyl b ADOERIMSKERTINBEND Z L 2B L7z, T 3R EeRTHL T 7 7
A b D Kk ZEFIN H ST S 5 IEFLO Landau #0775 Dirac &1 R B2 M 2 FF D720 Th 5
ZEEFERIITR LT,
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BIRYEIZH T5HEH = FEEIRE : AMROEDIracE %
REKEVEMERR : KHEA NAFA, BhEF
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HETRH DX ERBIRFICEITHEER REBAHFITLHEHERR IKIZH (T2 LebedHIED HH
Amn ? ._»»m ._» W' Ao 0 -(BEDT-TTF) KHg(SCN). ._
A.mv 3%_3&2 ,:,43 .,...uu.u+4umm<x M, -
| peak effect peak effect ] mu\wo W
AMRO  AMRO E 5
N=1 N=1 < s f
= 5 20 ©10F
S 10p13T - = B
R: 1T \m % 10 m
I 3T 0 -
.m L— S 0 10 20 30 40 of ‘
f et ARSI ¢ ) = ol Angis 0 (dagi
I N @3 EDiracBFRISHIT5 ORERIFT7 MBS
E N=2N=1 N#1 N=2 . HS00ERESIER BSOEMESER
1000} o RIVHEBICRDETERER HAIEFLODiracEF 4% kbR
800 / .m‘_o | E | | _ WO.H Kish Graphite #4
- O
_ S 8f =
600} / , N
ﬂ//tﬁ,/ TN\ ,Nw p
So.ﬁltl?)\]f«f 26 0l o
135 90 45 0 45 90 1% ...m .Psa 0.05
Polar Angle ¢ (deg.) % 40 %
m.,m. c=1.75nm m,
© 8
= £
0 0.2 04 0.6 0.8 1.0 0 2 4 6 8 10

Magnetic Field (T) Magnetic Field (T)



RA0AFULN—ZFRAWNEHLVBHEIEEFRE O HREXZDORRAH
ME RS RFIRESHERE KEEZ

Development of a new high-field electron spin resonance method
using a microcantilever
Eiji Ohmichi: Graduate School of Science, Kobe University

A high-field high-resolution electron spin resonance (ESR) method
using a microcantilever is newly developed in this study. Using a
microcantilever, it becomes possible to detect ESR signals of a tiny sample
on the order of 1 pug in the terahertz (THz) region. Indeed, we successfully
observed ESR absorption in the frequency region 80-315 GHz, which is
the highest frequency in mechanically detected magnetic resonance.
Detectable spin sensitivity is estimated to ~10° and ~10™ spins/Gauss at
80 and 315 GHz, respectively. We also succeeded in ESR detection in
pulsed magnetic fields, and the sensitivity was increased by 5000
compared to conventional transmission methods. Furthermore, we have
developed a fabrication technique of custom microcantilever to increase
the sensitivity, and a 210-um-width microcantilever is reproducibly
fabricated using standard MEMS process.

AR TIX, 7T~V HERICK T o F A= HWEE A 3 (ESR) 14
DBHFEZAT > T2, T OHETIE ESR WU FE S U e alBt OB ZE b & T o F LS — 2 <
M7 OELE LTRIT 2, B FLAA—HHORE EN 100 pym BRETHD Z L0 bug
F—F — OB ORENAIREIZ 2 D, Fio, BT L= BHEBERBIKRST LWk
Has & 2o T D, ZEMEHESR HIEIZ L 20 RIENRETH D, £m, B
WM o FUN—ZHOW TN D BB RERFFETH Y, 237 FRRIER OREEN
ARETCH D, TDTH, T 7~V HEIEKIZE T 528 LUWERE ESR lIEEE LTEREINT
W5,

ARKIFGCIIRD 3 OD/N—=RFZEEDDHZENTED (1) T I~V HEBIZE T T
UR—ESRHIE, (2) »SVABGHIZEIT 50 F LX—ESRHIE, (3) mEEbizmT
Te N AB LT F L AR—DER, DIF, ZREIUCOWNTHE LR LR~ D,

(1) T I~V HEBICE T D H o F L AA—ESRIIE[L-3] : TTRIGERG A & H iR %
FHANWTA42KTH FULN—ESRAIEEZIT o T2, AU BIREGEOM A ZEFT L, AW L7E 5%
Oy A VRHT DI ETEWVREESFER L, BHREREE D v F L AA—oBEAIREKIC
—HIHELZ LT, HUFLAA—DOEWQIEZE W AE SR A FIREIC 72 5, 80 GHzDHIE
A ETIE 3000 FREE DO ST A FEBL L, A B U EE & LTl 10° spins/Gauss & 3281 L 7=,
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E 5T, BRGFRENKT 2T 7~V HEICB VT, 2R E TS 1 ngoiRREHTx LTk
K 315 GHzIZ BT HESRIEF DMK LTz, Z OEIEH v F L o3—% F T i L]
£ e LTIt R s m o7 5

%m%ﬁﬁmﬁﬁkwéﬁﬁﬂgﬁék SEIERMEREHIRIGTE D Z & ITHE R
HRDO—DOTHD, AMIETIIACARENELS £z, @H 1 H O R TIEEH ESR
HIEDKNEETH 5 FHEREZ IR BT, HE LR AT, JERBHTIT S F SR O —FfE T
bor7Ea T =R E WL, ZORITHEMSNIC d ﬁ%%ﬁoﬁ4i/#aimfko
—d FHEAEH OBLE D bR 2O TV D, RIFIE TIE—1L05um OB NS & 2 F T
w/%VA~BRME%ﬁw mmﬂ@%U\9MMTODBRhﬁ&m IF L, 2O
FERITIHEICRE SN TV DLHERE L b —HT LR brole, ZOZENLAF L
\~5RME®$&#éiéi@%gﬁ IRHLTHLERTHD Z EnbhoT,

(2) VARG ET 5 o F LS—ESRMIETA] - g=2 OFEFTIE 1L THzD BRI I %F
2 ILIRHES 7S 35 TIZ/R D728, 7SIV AW COESHRIITEE TH D, AWFETIZ, &
v F U AN—ESROME R Z VARG~ SRR LTc, ARG IZa T o= 7 %
FWTHRAE LT, ARFZETIE UL ANE 25 msd /L AR 2 IV ClE 2170, 80-130 GHz
OV FEREIRIZB W TESRE S ORI LTz, ORI v F L AA—Z2Hun-fsdt
NS % BRI O 72 B3 T TR L7291 ToBIc S 725, 80 GHzIZ 31T 2 I K B 13 ~10
spins/Gauss & HFE S H 7z, T OMEIIHER OOV AR B IBAESRIIEE LD LK
5000 5 DR BT 722, E I CIEOEIR O MR T2 X W E 5 HEE L MR T4 2723,
ITRE 1 % 7SV ARG REIBE AT 5 2 & THR L mERILAFTRETH D,

(3) HAZLH L FLAN—DOERL : o F LN—ESRO 2 AR FIZIEh v F LA—
HIRDRE %2 WS D MERH 5, ARFIE TIIMEMSIN T8 & v > F L3 —ESRH
HAR BV NR—FERI LT, RIA 2w TF ) Yoy by F U7 VI TTT7 44—k
D SO & FRIEH DR R 72 e 2 N T L, SIReHEEZ BT 2720 O&RMEH L E1T- 7,
CR A SFe T AW RIA =y F U7 TliL, =y F 7 L— k& LTENEI 40 nm/s,
2000 nm/s& W O EE ST, T HOEMERAET 5 Z LT K D HRIE 10 umPRE, JE X 2-5 um
FEEE OMEMSHE & O ERUZ ALY L7z, EERIZFabry-Perot T35+ X 2 Y00 TiE %2 VW CIEH
ARE S ARG 72 & T A6 kHz & 72 0 | BRGHE &V MED S B A7z, MEMSEfT 2 FV
7ed1 o F U AN—OFERIZENTHEEZ AW LWRATH Y . MEMERESVWNE L 25T
W5,
[1] E. Ohmichi et al., Rev. Sci. Instrum. 79 (2008) 103903.
[2] H. Ohta and E. Ohmichi Appl. Mag. Res. 37 (2010) 881.
[3] E. Ohmichi et al., J. Low. Temp. Phys. 159 (2010) 276.
[4] E. Ohmichi et al., Rev. Sci. Instrum. 80 (2009) 013904.
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RFERE 4 - 5T EF RICH T HIEEEFZE DTSN
dXKE x5

Magnetic Properties of Anomalous Low-Temperature States in Strongly
Correlated 4f- and 5f-Electron Systems
Hiroshi Amitsuka
Graduate School of Science, Hokkaido University

We summarize our research work on the issues of (i) instability of
electronic states in the vicinity of quantum critical points (ii) hidden order
of URu,SIy, (iii) non-Fermi liquid behavior in ferromagnetic CePt;«Rhy,
(iv) strong magnetic anisotropy in the 122 system, and (v) developments
of new experimental techniques under multiple extreme conditions.

AREFEREIMI T X D FEIREINARIZLL T O 5 U BRI I 5,

1. BT REECRT 2B IREO R EMICE T 55t
Qﬁ&ﬁ%bﬂf’?;ﬁmﬁ%*ﬁ RES T &> T L7 BRI E C B BT (QCP) o
PR BT HEFIRREI, B, RMAEAE R0 BOFRERED —> L > T 5, QCP

WFEICRBT D2 R TV DIET 2 VIR BRESCERFNBLRELEETPLED

BIER. & D WIETH AT RRT OBRRICHIE N E £ > T D, T i, EVEFR URuxRh):Si;

(X ~ 0.04) 2349 34T IZFF > E S (QCEP) 278 5 X 9 TR ET 2 RMOFLFAH (Phase

I EREEN D) ITEB L. Z OMEEBMEEERRE TH 5 rTREME 230 5 72 Hall 20 R H11E

o R OmBY T XML A7 Fv (XAS) HIEIC L DWF5E%21T > 72, BiFEIZY VLR

Kee Hoon Kim K3 L O Los Alamos 58t 7 v—=7" & ORI & LTS L, %R I3H

KR, WHE R, JFAF, Fi SIS H 123 0BE 2 B2 44E Ui IS 2 HRU0ME SPring-8 (238U ) T T

iz, EBROFER, R —/L2h B E Cld Phase Il OFIEER Ch— LV ES NS R 210 L,

X UTEME LSBT 2D EH SN -0lxt L, 585 XAS T hiskiX =5

FERNTEEL TWRNWZ ERborolz, ZAUZ XY Phase I OB IIMEHERE L 0 13T

LA Fermi O FBRNERTHD Z ENRPH LM E RS T2,

2. URU,Si, DFRNTZBRFIREEIC 31T D IE ) 36 K OEZ R B9~ D k5t
URu,Si, 8115 T, = 17.5 K maiﬁz i, BEOHEICHL b L THRFEERNRHATH
V. SBFBEAERICBIT D R (HO) ) OREOMMEIE D, IFE, §#HKE
FC HO 226 it (AF) BRFIRIEE~D LIRS N E Z 5 Z &b | Bz
i U T HO OfkDMRT 2 D TlEaunmn EENANCIEF IR LA E E - TV D, Box i3k,
PuBoEETE 5 P-THRZIERT 72010, BHENDRVEEE2 BE LEKE T
PEFHGELFEBR 21T o 72, ZOFEE, FEHIZHI HO-AF S5 2B L, Z OB 1 RS
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BThdI L a5, BEEN HO HHNOATEZ S Z 2R LT-, I P-T
26 H-P-T IZHB AP0k U, 4540 DRGS0 R 2 i~ D W98 4 56 L 7=, 5.5T £ T? SQUID
(2 X BFFKIE T de BALIE (Braunschweig TR K S. Siillow [ & O3EFRIAFZE) . 8L DY
60 T /L R k35 T C ORHLIRIE & HKMERE, 4K S & ORFFRIC T T o7z, 20
FE S, HO AH & I3 FRAGICIE JTRA L AF I L » CRIEICHfl S d Z & 2B 6T
U7z, WBESERALINE T E HO M S IFIEE D 5220 A X EEMENBII S =23, Zhid
Z OB L D AF FHOMBINIRIK TH D Z & AVHA LT,

3. TREEMERRFFIE RS 31T 2 B 7IRREIC B9 D 4t

SRREE QCP DORFZEBIA D 72\ IZFE H L, T=5.7K OFflENE4JE CePt &, AR U1 7
Tt 428 CeRh D% CePt, Rh IZBLILD QCP %, L& - BiL - 2R LRREIZ L
AT, EOREER, SREEMERRF IS x=0.75 (LLF xo) FHLTHR, £72x > X DRV AR
PHCHE /e NFL B BB Z L 2 RH Lz, S BT x IFETIEY 7 A X —7 7 ZIRREN
FELL TR | BfliZemBEMED QCP IXFIEL TWWRWZ & 2R Lic, BEfF OB O Tl
FHBADELN %2 AE L 7~ 5 &1 Griffiths-McCoy $FEMEIC X 5 A V25 T OB A, BLAKE
RICHEHRSEAET 22 & 2mLie,  ERC JNIRRARSFEC 2008 4B 5 m 30)

4. ThCrSi, H1EICH T 5 f B DR H
ThCr,Siy % F5 > 122 FC—RICIB & 12 B B R 5 1 OD I A AR <
La;,RRU,Si, & (R= A LHHILHE, x<01) 2RI, fA A OB~V A NEIRED R
HIRENERTIE 2 D 7o, 58l & A tetiefl - HLEIIEIC L 0 | 1Ekmbind TLS f5A + G
R I X DEUFIETIIRKE T2 EEICHA CERWHEELH LN L, £
= EBANEE ARSI S RO T A —F & D3 8T A— X DS EN &
252 ETTRTEFEAERE L, (dEK. 2 FBHK 2008 4 507 ik 50)

5. ZEMR TREEDIERE FIEORHTE

mK IR EEREIR, FAEE ) 3~4 GPa TERATRE/RA 7 v X — v V& W mE TR
DC WL E S DB 24T - 7, SQUID Zfifi > 72 k5 de bIMETFIE (T>2K, P <4
GPa) %N, S+, BITE, URUSI, DEBRPEITL TS, EB/NEOA 7 v 2 —TE
JERE NV EBRE L, 2% *He-He MR X ¥ /v &% v 27 7 77 — B EHI S
L CHRBHEEIT, ERRENMFOND Z & 2R LT-, 2 OJENEEO do BHMLRIE
BZERIZE A EHLL TR o ToTo®d, %L I RO T2 %ET 55D
EWIFTE D,
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HWRIETEBIEER Celn, [2H [+ 5585 = FIRRE
5K, KEIRHMISMER " BERZM#, Neil Harrison’

Electronic states in magnetically mediated superconductor Celn; at
high magnetic fields
Takao Ebihara, Neil Harrison™:
Department of Physics, Shizuoka University, NHMRL/LANL"

Magnetic field is a powerful tool to control electronic states in
condensed matter. Using magnetic field as a tuning parameter, we clarified
electronic states in magnetically mediated superconductor Celnz at high
magnetic fields. Investigation at high magnetic fields revealed new Fermi
surfaces that triggered superconductivity in Celns.

—Celny ®7 = /LI flHi— (RRIETZ S T2 D) ?)

Celn, D7 = LML, T IUNT =2 D IBWEEZEDLE0T0 d 77 F LT
NAHERZ 2 VIENTELZDHDTHD, 20O d 7T FIRERIRE D, ARVE RN R
R ORR T 2 VI TH D, —J7. Celn, ODBBWE TH D Laln, TiX, 7 VAT
=D A% E DD a 7T U TFEMINDG T 2N I N ELLEDOTHY, Celn, D
7 VL Lalng O 6O LIEFIZE /2 5T D, Celn, O SCRBEMEIAFRFFIZ X DA
2T Ao ROPT D Telz A mEBELTH, Celny & Lalng O 7 = /b I EN4<
e ABH K 15 BB S 2o T2y 2D 7 = /b I EORERNEVE, Celn, DHBREN
HBT 2N EERBICEE L TRV, (1) SOV Bz b LIS L2 7 =)L 2 R OfiER
DY, (2) KA ORE, (3) BEMHAKE 7 2V IHOEERIESED T &0
3R, AWFFEWIRIHIZAIRE & oo TRl ST, FRIC, AT BT OX v 77 ¥ — %< A
VNS T7 =2 NI (T IVNT = D% DI L T OB E AT R T2 &5,
RIS BB BIA~D AL B OFLH LB RBRT D a5 Z LI 2Rn o7,

— R 2 R U 72 SEER A -

Celn, (23T DAL EOMGIRFMEZ T L, BEKMXKZ0E Lz, (ppt K1) Z Ok
R WGxm RT A= —L LIERO RIS (H) 23560 7 AT LPRETE Iz, 15
gt Celn, TIXAA L D7 = /L H (d 7T o F) ITERIRZ2 ARVE B> HFH T 12m,
THY ., TOMDFHE D 2my & E_THEV, BIGOHEKE & HIT ke 1TE3IFE, A1
FETOAT T FOENEEPERT L L 2RA L, ANEBEOHMRIX, BT
FHEPRFZEL TWDLZ L anL, BANAEROHEKIZ, Af v 7 7 F =PRI
d7 70 FITHELTNWDLZ L Z2RT, TROORREELRIL. 2B 2] IS
TW5,

Celn, ® 7 = /L I EHFZEIC L - T, Celny ® 7 = /L 2 (AEIE Laln, ® 7 = /b 2 [l % Bl
FOBEATHLRATE S, SOV Bz b LI L7 /b S mEAGEIEZ 5 L il
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RN LR T-, BEWEFRO SDW BGHIZ DWW TIX, Moriya, Ueda, Takimoto,
Hertz, Millis IZL VFEL <@L THE Y, Si %D Local Critical Point D& LY
1%, Celng (2 DUNTIX SDW BRERIC L A RIS 24 CThH D Z L WM~ 7=, SDW PRiw % SKiE>
JAEBRERNEONTZZ EITAER T, BEVE FHREBEEZ T T < By &siRiEEs
BEROBIREA ) = X LER~OEBN TE /2B TS, ERFER EEmiE. &5
ERBIICE LD BN TWD, (ppt M 2)

o BEM2] THIE LIRS A b &1, Celn, DAV (60T BLE) TO7 =3
A RE LTz, Celng DFRMARTOD 7 =/ I, #@éﬁ%%gv%éLﬂmxiw
Luln, & K< EICTHR Y | BGHRERIIRETO Celn, 7 = /L I HIZIL, 4Af ETBEFH
LTWeWZ EEPALNI LT, ZORERIT, %%imM]qﬁibfwéo::if@
BYMEC, 20 7 A ZLLFTO Celn, @ 7 = /L X, Laln, & &< B DD, WHIZ K
o THBEMIREBICENDL Laln, ERIZEO 7 = VI ENERIND 2 EMREIA Sz,
LN IRT A—F —DHIEDNREINTZTET TR, 7 2V I HOEFORE T Z R
FARNC AR S /D Z EMTE AN 2 =—7 THhH D,

® PG EEEL (20T<HC45T) TO 7 =/b I WL, RVESS SRR (FRmEEgRE) o
W NBERT-D, ATV KT Fy MTE > T To 7, FRIGHE TP Celn, D7
=V EFFEOE ST B FHERASTE T 2 VS ENED LB L TWDEDONTH

ZELER(2] TRLTWD d 77 FORENEREOWIGENIT, 40 T AT 16 60 7
AT ORNZFEEAE 230 0 | B L0 SARBEIG RN B DR RSN o 5 2 & 2R
LCWe, "A 7V Re7 Xy hTOEBRIZEY, EFTAUDHMICTINT o —
DOERDEFE L2 2DV LWA T T — D X H7R) 7 /LI HEEHT-ICH
W LT, (ppt K3 (@) Lnb D7 = /LT, BEEE TOAENEETE 2 20m Th
DR E & HIZ 100m, (dHVA [E 5 OBLAIRTY) 22 5 £ THINT 5 2 &0 -7z,
(mtm3®)%@%@AN~F%?W%%KkLk7;wiﬁ@@%%mmow1®
FRRIIMEATIC L 0 . LD F RIS H D 8 DDA T T — R ARG > TR EE
fbxHo-o, -ka’J (X40 7 ATAHETY 73w VR LI D 7 =V S HOIIRE
LD RE A RT Z e fiE-To, (ppt K3 (c)) ZD8HDDHENT = /LI X, £DHE)
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[5]S. E. Sebastian et al., PNAS 106 (2009) 7741
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Measurements of Cross-Correlation Effects in Non-Destructive Pulsed Fields
-Polarization Measurements and High-Speed Imaging in High Fields-
Masashi Tokunaga: ISSP, University of Tokyo

To study cross-correlation effects in solids, we developed several novel
experimental techniques in high fields generated by non-destructive pulse
magnets. Through polarization measurements in high magnetic fields, we
found a novel multiferroic phase in EuMnOg3, and observed gigantic
magnetoelectric effects in BiFeO3 at room temperature and also in organic
spin-Peierls material TTF-BA. With using the polarizing microscope
system combined with a 35 T magnet, we succeeded in visualizing the
field-induced melting of charge/orbital ordering in magnetoresistive
manganites.

T2 VIR E BT TR SN U CTLICk 34/, FRIREE SV AR5 T T OAGE M E 4 18
L Chkx 727 7 2 b L — MEMEROBEKHISE-CR BB 8RO MBS ERIE e £ RIA
WT = IZHREE L Ok 7e, HTH A HBEN, BN - U - TR EOHHESHEL
TeRIZHER L, EOREMBER LR T 28y m—7 i 7o IR STV 5,

WRERF LB EEORGET o~ AT 7 o ua A v 7 WEIE, A7 RMin0, (R 1% 3 iA1=
A A ) ICB T HEREXHRNFEOH A ZMIEZ OEEEED D L 51 o72 (2],
Z OFEERE CITERBREIROAREZMH S Mn A LSMNIA LAV U FET 57
D72 R OB Z REEZ LT & 72, Fox 3 B A 2 IERNMECTH D Euln0, DORES
ERHEZITV, Eris CIEHED ZOoMBEICBWTHME#E~ VT 720 Af v
MOFEZW O NI LIZ (3], 2O~ VT 7 = v A v 7 HOFETEREN 2T T VEHRE
THELTE 5, ETNVHBE TRINHEIBITIE., ZOH LW~ AT 7 xzraA v 2 RENR
75 ¥l RMnO; D 5535 I TR O N D IRIE L B2 HRIATH Y Lo TWH Z L AR LT 5,

YAF T zaA y ZIREDERIEL, O ZE MR 20 5 Rk e e KB DAL &
5o L D=NF Tz vV WETIIAECEMEERADO 7 7 A R Lb— 3 U Z OF%
IRRERIRIF TR DE o D720 BEKRRT DT RUTARIRICIR v, A O RTREMEITR Y,
ZDOHIZH > T, HiR TREREF & 38FEEM: & 31779 5 BiFe0,[4, 5] 13R R 726 & L CIER
IZHER &N TW5D, Z OWE TIERNE &SR & 2R %2 DR TWAH T2, BRI
BWNENEBZ LN TE T, A ITHE— KA A O BiFe0, flah k132 WHEwF 78 DR 5.
SIS T CHALDBE O P 5 RO BB 72 AT 5 2 & 72 < & b 550K IZED

127



FCHELRBEBSESIENFET D 2 2R LEE[6], & 5I2IEZ OB O A ERFIEN
XY TINT « FUXUHRTRSHBETELAZLZHOMNI L, ZO/RRITZOMEIC
fFET DR E IR BRI BN ZE M L 2 i D AR 2 REIL S D Z & &2md, Fhx
DIFGEIE Z OREEIRITFIC K DAINE 72 5ok & S A% 200uC/m? LA ST 5 F 4 EHERIEE L T
BY., ZORICET OMANESHESEE N T REVELH LN LT,

INHOMIZH A L, L AWE TTF-BA [IZBWCABPE L L THIH TOEKRKER
WEGHRAEBINT 5 [T]72 £, TR T AL DEk % el - FEMIEEEZ AL, ML H
I & ORZZEMMEDFT- 723 2B LT\ 5,

AHFFED 9 — DD TEERRE L LT, 7L AT TSR 5 ml R e iz o %
T LDORFED D D, RGBS E A R T OERICA N RER TH 5, WS T TR
TEBPREBRBIEE 21T 9 F T, b DO M EHERIZ L DK ORI B EDZE b & B
(RS 2 ENFTREIC 2R B, SREEES N2 T 2SR RE L ik, dIERaHEE 23]
IV ARVETRRO SRR & 7SV RGBS & A ARG DTV AT AT K DN R E R E &
FTWD, ARIFECTRZE L= FERZEICR LT (1) & 2RO OV TS S
BACRREE O 72 2 b b I ATRE, (2) KAk 2 MEE L ¥~ U ¥ A LAOFHIKIB D720,
(3) HZEAMEL T Tk TX 2 RE SORBNHIVUZERNATRE, 72 ORISR H 0 | BIFFE
B & FERHOO 72 B 2D E IR LT D,

AR TBHFE L7232 A7 A TliE, 35T F TRAEFRER/NI VA< 7Ry NOHLITEDN
NI RE 2 RGBS TRIZE L, 7SV AR T OB 2B OZ b & @l E B X 7 T
T2, W0V AMER 5 X U RMITKE LT, d@E X 5, 000 225 10,000 7 L— A FOES T
e AT D MIREN A T1X 12 By NOEESFREREEZ R > TV D725 b T B % E &)
IRl 2 HE L ARETH D, ZOMEEE AR~ > T U BREY La, ,Sr,,,Mn0, DR 1R
JBEMBBIER AT oo & T A, BATHLERRT ORGSR G 2 IR ISR 3 2 FIopksh L7z
(8], ZOWEITA—/VE LV EIRTIIHEBEESEGEN TH Y | BIE-SCHESIEPIIE Tliiss
DHERHE D IT>E D LRW[9], S BEOFRICEMEEBILEILZ O X O i e Mist 4 i i
THRZO AN TFETHD Z L EFFELT,
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High-Field Magnetization of f electron systems
K. Sugiyama
Graduate School of Science. Osaka University

The high-field magnetization measurements of single crystals of
NpRhGas, NpO,, UO,, US,, RCu,Si;, RRhIns ( R=rera earth ) and
YbT,Zny(T=Ir and Rh) and magnetoresistance measurement of US, were
carried out. Almost these materials show the metamagnetic transition in
high-magnetic field and these results may reveal the mechanism of heavy

fermion systems.

BRIy & W To et e o ¢, SRABAEE R OMFEIX, MW EZRSG E T D Z &I
FoTarbo— L LTHLWEREEDI L WVWIBRTREREETH D, THETIIHSIZK
> TREKRRFF 2 i) L7 R EE CORBIKIRICR T 2 B SO 7e7 £ ihiess % v 7= if
NIES FTOME L & HITHHEZ BTN D,

X, PEAHBHE T ROMBEEMEMZ TR L T, ZOMEEFE L TV D KE 7 /V—7\ZHT
JB L TCWBEMRN D, %< Ol B B &2 V72581055 T COMMEZ IR TE A2 H 0 |
ZNEFMLTZO 5 FHETEL O fEFROMEREOBMMEDOMIEZ1T> TE e, £EN
WEATL T, RAN—R « T 7 U TNV T = VIR Z VARG, IKELTORIEZ Hfs L TH
FHITHo TET,

1. MER RTFROBM
1—1 5RBFR

UTNIREINDBY T ACAEMIL BT REMEE o TEY, BY 7 U ALEWORNE
DR L L TEFEOMHBEANRRY, 207, ZOBMEEZT<D ET1 0 07 A7 fHEkOm
Giis B L 705 T< %, NpRhGas D RS BALIIE TITH LW D A 2 itk 2 J8 /L LTz,

NpRhGas 1T 1E 7 Ot G2 Fi b, Tvai=37 K £ VKR T c Bl 5 1M & & 5t & 3 5 i
Wtk Znd, FICIREZ FIFb & Tho=32 K T1REBEZBZ L, cEHNIZE— XY FOHEIW
T SR T 5, ZOBBIX f B TFOSMTE— Ay MO EERER 2T, KR
REZ 1 EIH, hECRRER 2 HIH & Lo fE st 2 o 2 AL 7L T E &I &
WTWDDS, Foxld 4. 2K TOMBEIGAGAIEIZ LV |, W% c mRNICHT e X2 77 R
T TCALMEEZBT Z L2 RO, A XBMED BT ORIGIEE T, BbLITFE S %85 ER
ZRLTEY, 38T AT TERMGDE—A L MO RE L7220 0.43 ug/Np TIF1§
%o WALDIRBEZLZRIEIZL D . A XBMHET T ICAL—XZ07n 0, fafiigih s Ta
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IZORMSTND L IICRZD, 2D ORERND | A ZREMITE SN ¢ EHNT 0.96 us/Np
LWV RERE— AL MEFFSTIRRED B E G WA c#ili 717 T 0.43 ug/Np O3 R EDE—
AV NEFFSTORE~DERE LW H LWY A T ORSGHEMRESE ThH 2 & n3floTz,

NpO, & UOLIE., 727 FF A RRTOEMAET— A MAEMEICES T o2WE L L CTERS
WTWBD, 50 7 AT Ol THEMIZITIZE EEWEILZ R L, FENIEFICIRVNZ &2
o7,

US, 1% UTeS 2358 fME 2 /R DI LT, WM ZRIE S #0278 L, IRIE T8k 70 8
SEH AR THRELRYWE TH D, WIET T UTeS WRIEDT|NCEILT 528, [FERIC i
L DRI E S T 10° O K E A DOBEIEI 2R L CEBHRIE D BV ICE(LT 5
ZEERBER L, ZOWMEORIETORFIIHMEAN—T7 2 CBRT 5 LW S RN ST
WD M, TR O K E IR A DORKIRPT & OBRIZH 50T 72> TWH RN,

1-2 4« RBFR

fETF115{AYRRNNs & 1 2 21659 RCu,Si, (R=7T3H) 1%, R=CefbAWMN L b
RN BNEFROESGOWER T, BEEAZRTZETHAEZBRR TS, Z0OH
B3 < DEWEFROBIRE & R, RREMES N TBRENS B L, EVEFR,
ERARE R EORMBEAEFROBIRELZH~L FTHERYEML L TERINL TV D,
ZIH OWE DA LRI K DEEMED RFHI IR AT, 2 < OWE T A X EEMEA B L 7=,
T OWERET, BEREORELE(LTIIRE R BGHEIT RV, (BRI OBKHEAERIX
D720 RGN TE L OWETAXEERBIIS D Z EBNbhote, Z ORGSR A
ERNEWETRE EORICED Y Bo TV NIASHROMEDORETH D,

BHWETROA ZEIMEIZEIC CefbEME UG TR > TE A, &L, YbT2Zny
EWVWI AT ERLZ LE ) REVWETR Yo (LAWOEWEFRWEREN O T2, 2
LD OYE OB b O RBESGALTE 21TV, T=Ir, Rh TA XL LT, Zhbopy
BERITE ARSI, BGHP TEWEREN Zbivd A XMk % ki 2 3B 03 #xh 35
ETORTEAROARELH Y, ZOWEREO RIS L Ce FOEWETRD A X
YOI EHAEDLEDLZ LT, ZNbOYMICREZRMAENGELND EWIFFIND,

2. "NVARBBTCORN—R 77V PA 72 HRONE

He 2V RAN—RZ « 77 T AT = HROWES AT LORFEEIT - 12, KR
BTHOWOHNTWEEBE-O TPz b AE Y Tk, WO 3 fREEDS R ERNCE L |
RN—=Z e 77 TN T 2 RO TNV EBRITEIZE LT, 77—V =& s LM
EWTHAE 2 SR 6O D ER DR E N IEFCHE )N o2, F 2T, #7212 signa90 ZEA L7z AT L
R L, BbTIZT 12 By b, IOMHz DY > TV T H A L, RAN—RAR - T7 TV T =
VERIROPETIE, 8 By b, 100MHz OV > 7V T XA KEENGIT DI LT, BALHIE
ERN=R T 7 U TAT 2 VR OREDOWN ZFDHZENTE D, IAKRE Y ¥ —0
TN IR O W71 C 3He ICKRBHEI VAT ABEMR L, /A AR Z i 2 & TRAREREET
DRN=R Ty U TAT7 2 VR EAND E ZAFETREEYE W, EEORIETSH%D
METH D,
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Studies of high-field magnetization and neutron and X-ray scatterings in
quantum spin systems and rare-earth intermetallic compounds
Hideaki Kitazawa: Quantum Beam Center, NIMS

We have investigated magnetic properties of quantum spin systems
PbNi,V,0g and Cus(P,OsOH), and rare-earth intemetallic compounds
PrinAg,, ThixNixAl, GdPd,Al; and CesPd,Sis by magnetization, specific
heat and neutron and X-ray scattering experiments under high magnetic
fields. We have proposed the inherent mechanisms from their intriguing
experimental results.

Fxlx, TRV 27 bAZ—NOYY], PEEE DI XV IND TED MR
B DI SV A~ T Xy b EOBEEZ TNV RN, 5 &REULEY ORI & Bk
SPErge) AT 5 Z LA FE L, BARREIE S LTX, 7T —~O THHRNEERD
HRL KRR . 7—~O Tl MEME OS] . 7—~@ INIS A 7Y v
R BEIRS R AZLE 5 R R E B O E k) D 3 DDA Tz,

EFT. T —~OIZE L TIE, &7 AU REBEMEERO G E TS FZ 1K X 55 T ES R M
LS RBIEAER B RAZET 5N 5, Fric, 7 DIRWE La,PdyGe, Tk, & TIREIBLE S BLAI
SNOBROREOHEMEMBERIZK L TS, RIZT —~@IZE L T, R— A EEICE
577 —v e F IO AB— F ) Fa—TDRIK, K—FATNVItET T L— )
& Let 7 &b amoRIkZ B Uiz, Ai i, X #REET. Wbk, FEGE o Sy MRl
BN A T, 585 \MR I K D Cyp 70 TIEBN DR LT o 70, %A 1X. NI R0 Fe HEDH A XD
Rio7=&E+ /vy ROERIZEKI L, Ni OFEIICE T D VA RAELFIED R Bk e & % 1
ST LR, T @BREUELAYMORIK E TITIZE > TW RN, IBICT—~@IZE L T,
FITWE - MEHFERERE D N1 7 U > RfgA (30T~35T) 2 AW 7o B LI E DRl 21T > 7o,
—J7. 30T BLEORALHIEIZE L Tix, RO/ LA~ 73y N TORALHIE TR % 2%
Fiz, S 61, BEBIGRALIRIEIC L » TR LN TMABET TV ERIET 572010, BT
— AL THDLHMET X BEHWET - FERMEBELER ATV, I 7 neffRe sl S 2
AT LTz, R, ARKD 100 7 A 7 fEIK THIFE X 2 BLRGEO BB TR 7212 1A
LTIEWRWR, WS O OFHEMIED Y 2 FPRBEIZEN > TRTNDLDOT, 5l &fEs
TREES TR CORAMMEIRRICE S Lo, BLTIZ, SR O ERBIERR Z 55T 2,
(1) T o FRPONILY,0; DRSS SR ERR T AH O BRI
NIMS /oA 7'V Rl & FAOWTERAERIEC X0 . R~ VT A S SORREMER ~ & 1
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Gk T ~DEZ & b A Te, WAL DWEZBDERTINO~ T ) LV OR—=AT a2 A
VBN EH LT D ATREME A FRfE L7, (N. Tsujii et al., Phys. Rev. B 72 (2005)
104402.) SHIT, I 7 v A3ty 7 RERFE TH 558 *'V-NR JIE T b SRR
F~OREEB 28 L=, (K. Hashi et al., J. Phys. Soc. Jpn 76 (2007) 064705.)
(2) FBULEWCu, (P,00H), \Z361F 2 1/3 Wit 7T I — D@L & HpPE - JF ok HOEL S8R 1 K
DHAE XY v T OB

Cuy (P,0,0H) , DRGSR, BRI, HBRIEL Y, ZORBAEY L 1/2 N v—8ET LT
FHDHZEEER, HFHEARE CORLEZ, (L Hase et al., Phys. Rev. B 73 (2006) 104419.)
Z D% H % DIZEHR L7z Cu, (P,0,0D) , By K FlEE & -V 72 HpE - FE T PETEL 2 BRIZ L 0 (9. BmeV
DR =X v v V2 EHEFHRNICHRI L=, (M. Hase et. al., Phys. Rev. B 76 (2007)
064431.)

(3) FEBGMET, FLIE T A 459 % PrinAg, 0O DU T h H OB

FEWEMED, JRIEIH 29 2 WUAR - — A > F 23RS S AL D4R 4 BB 70 BLRS a2 O 72 R
IR E W BRI T D 2 70, MR R EIRE CTAE L TWD Z L 2R T R TH
Do FElo. 8. 7T LA LD T Z O WM TRRIREES N 5 F A BN L 72, (0. Suzuki et al.,
J. Phys. Soc. Jpn 75 (2006) 013704.)

(4) A LGB AYGCIPAL DBMFEN T T A M L—a v

NIk GdPd AL, @ c #HAIZOARBND 1/3 Bk 77 F—DRKRZHELT-DH, 6d D L,
FROWISG DO = 3L X —Z2FH L7- LIBEAK X MBI EREZIT-7-, THEEY 3 Rl TR
PR 2 B0 5 (4/3, 4/3, 0) DR Y —27 % T, = 17K LLFOIRE CEHI L7z, o, Rt
FRMT 21T 9 Z LI R0 . BB OFELATG Hiv, ZOMMER A 2 7 DR ANA B
NIV T AR R AT ORISR E T LTI TTE D Z L AR Lz, (T. Inami et al.,
J. Phys. Soc. Jpn 78 (2009) 084713.)

(5) 73 H DIRWE RPA,Si (R=Ce, Pr) DY BT, DR T

i THET TIRWE RPdyXs (R=Ce, Pr) IZ351T 5 2 T D ST 75 B fb s IS B v 7 Ay T4
R A A OfEihG. KT 257012, FZ B2 L0 BERB GBIk Lz,
T D HE L 2 O T RBSERME .. BRI O BRI ER ATV, R=Ce, Pr Wi 712 B it
GYEM 2 ZFA NI L, FRIS, WWE S b, R A A2 D AF &1 Ofs S AR I DU AR
FE— AL NEATL2EFREICHD Z LK T, UBETMEIR THRET 2ERIZR -
TWAELZIASINZI LT, (T. Goto et al.,]. Phys. Soc. Jpn 78 (2009) 024716.)

(6) 77—V« F 79 ¢ AH— (ENW) DCy 53 TETNBHT 2 W58

WE—E VRIS L > THERRATBER Coo 7 T — L o« F 2 7 ¢ ZF— (FNW) D Cyp D i 1E 1T
BT M EEL2D, "CED/ VAT — T =288 NMR HIEZ1T 572, CooFNW @ PC -NMR A
AT MVEIBDELZRIZ L D B HEZ BN TNV Coy i FORETOR Y ~—fbiia & E LT,
(H. Kitazawa et al.,]. Phys. Conf. Series 159 (2009) 012022.)

VL EOWIFRIL, Wb, 7 0T sests . Bl Rt SO MEAE, PST & 3L [FIMF
TOFRERTH D,
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Anisotropic magnetoresistance in the Kondo Semiconductor Yb;,Lu,B1,
(0 < x <0.25) and the c-f excitonic band at the in-gap state
F. Iga, S. Michimura, K. Takeda", K. Suga*, A. Kondo*, K. Kindo®:
ADSM, Hiroshima Univ., ISSP, Univ. Tokyo*

The magnetic field induced collapse of the energy gap in the Kondo
semiconductor Yby4LuBi, has been studied by the measurements of
magnetization, electrical resistivity and Hall effect using a pulsed field up
to 68 T. For x = 0, the critical field B¢ depends on the field direction; 47 T
for B//[100] and 54 T for B//[110] and B//[111]. The electrical resistivity
drops at B¢ by one or two orders of magnitude, then it becomes constant
above Bc. For x = 0.01, positive magnetoresistances (MRs) appear in the
range up to 20 T for the three directions, and the MRs drop at almost same
Bcs as for x = 0. For x = 0.05, the transition remains at 54 T in B//[110]
and B//[111] without hysteresis. This anisotropic collapse of the energy
gap in Ybi4LuyB;, is attributed to the anisotropic response of the in-gap
state at the Fermi level induced by the Lu substitution.

CeYb7r E D& HHAERILAY T, (KIRFER CIREE (O EBME f B & OTmfHE
RIZE VD EWEFSBIRENER SIS (BEEFOARDEREITRE L TCHHETFDL0
00fFIZHET D) o LL, FIITEFEERIMHEE 2R L, BEREICBVWTH RE R X
NX =Xy v T2 RTHEORDY, WIRHIREWTTTh DD UTERER & X 5 9E N
FET D, YOBRiI ¥ ¥ v 7 ORE &23200 K& W9 ITEEEEAONREFITHDH, ZDOX ¥
o TR 2 HT R E DO L WIREE SV A~ 7 %y MEZEIZ L VLML LD &
WO DORARIED BEETH 5,

2HEATE TOIATHIZETIL, 50T & WV D GG CINE TIE- 0 L - & RIESR
N IREERE TH D 2 L 2 MERTDICED, BBEZII Y MEER 7 = L LRI 724
BREIZKRES (L TND TH A L PHINT, EHICTOUEDOMITIE, LuEt
EWV) B SILIC L DT ERE T A= —FHEA L, Yb, LuB,TOX ¥ v 7O
M2 & 2 DREGINE %, Wik, BERIRPT, A— A 2ROMELE L TN, LT
D EEHBMNI LT,
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1. YbBolE 1KLL F DARIRIZ 35N T20—50T DEZEHIFE T, 2H7 & DR DR IEH A 7~ L,
OB S OREEEE N BT 5, ZHUE=RVF—F v v 7N RREC, B
Hc—FIR R DFHE /3 R S 7= & HER L7z,

2. MEDB-10%DLuEHAIZ L 0, YbB, THin-gapiRBEZ 1 9 2B X v v 7 IRRRIL, 7 =
VI THROREREEZ AT LH—OHExX v v 7REICB S, Ll cf
BAEH D WVTEBRIRICEVERINDESONIF Y v TEZDHLODOKRE X
LU 7340-50% £ THRI200KD EE TH Y, KESELboTWaWnZ &3,
R VRSBV L W R & T,

3. BHMERIETIX, x = 00250.05%F TS OB FPEIZ (Bc = 47 T :[100], 54 T:
[110], [111]) K& 22 bid /e otz, ZOEBRER LY, LuBEs 4, 28X
Y v T EED, BEOS0TLARED B IFIE M- S Lu@EH#0-10% Ok &, 7 =
WVIENLICHIROREEE LR, X+ ) V24U EeR #HEX v > ) RiE
Z R LuiE #210-50% O A & IC KBl &b,

4. ATEO2BEF ¥ v TRIT, BTBHRET LV TELDI Ty v 7HRE (22 TIEE
PEEX v v T OYERRE) ICE3bliabe— L AR (—HEOILEIRRE?) M
M2 &T, BEHORERX Y v I NIT-oZ D EELEREZZBND, Yb
B,DOF v v TRILZ O2BpEZ T Z L CEIEL TWHEBZHND,

— R IZHEE ST Se-f hybridization® T /L ClE, b — L ARITE %L DL
EHICLY, ZHEBLHEATLED &EINTWDHA, HEGVIIE TIE50% b OLuE#i % T,
200 K DR NLF—F ¥ v PPREIZLEZTIFHSTWDH I ENbroTNH[2], T
D=, KondozhEdDsingle siteh N T RV F—F v v FIERICEE L OFE/#ENH - =0
(3] , EREOMERIZINOHENT D202 RLIZGDOPEOLETIIRWNEBDbES b
DTHD,

BUEMPENT Cldm R100T T, 1 B b ORI/ VA2 ETEDL 7 T4 KA —L~
ZF oy N OBBERNRE 2 LHEA TS, 2O~ 7Ry FOAEBRTE, IR HE
INT, THECHERETH 72, Hp DM TOERM I L0, BRG]
BT TR, R EOBWMMERE b RIRE L 72 5, B 2L, XV Rk
FHEEZH LML, MEET VORGENREL 7257200 T2, PRL LR Bign
ROMBDAREMEEZ D T D, LRLOET NV EMNPD HT-DIZEH, EHIZ I D DY
TR DOYHPEIRR 2D 5,

[1] F. lga et al., J. Physics, Coference Series (2010), in print.

[2] F. lga et al., J. Magn. Magn. Matter. 76&77 (1985) 156; Physica B 259-261 (1999) 312.
[3] K. A. Kikoin et al., JETP 58 (1983) 582.

137



" SEERREEYD, Lu B OMSHESEISEEBL X vy TRREORSETHE

A

v+
AE, B
SEND !

Resistivity (Ohm cm)

0.01

0.001

01E

N(E)

i T T T T T T

for65T
YbB,, I1/B//[100]| 3

1.3 K
— 65T_0.03mA
F|— 7T_0.03mh
Fo(4.2 K

I [— B5T_0.2mA
r|— 77_0.2mA

| | ] | | |

0 10 20 30 40 50 60 70

B(T)

BT IEEFERIKE
(Fermi Liquid?)

i RIS SR D
INEWNZ RIZ 1 KRR

A =
e

/I\/\\

0 10 20 30 40

1.2 m:_: -
= o Yby g9l 01B1, P
e i T=1.3K ir1003.£,1110]]
Soaf “ ]
0 . L I 55 |
0 10 20 30 40 :50: 60 70
1.2+ b 4
08 Yby g5Lug 05B12 (ifto)
I 00] |
0.4} (100] |
0 1 1 1 i 1
0 10 20 30 40 50 60 70

B(T)

2D L Ec-IRR/ N

[ X
FimL=T &R/ N\

c-file Ak

n=1, 2, 30
c-fIEFELE

138



BRHIE DRI TR E VB FEREDERE
MRXEZEYEER, RAHL—
RAKFYEBRERT, NIl

Novel field-induced orders induced by high magnetic fields

Kouichi Okunishi : Department of Physics, Niigata University
Takahumi Suzuki : ISSP, University of Tokyo

On the basis of density matrix renormalization group and quantum
monte-carlo simulations, we clarified the one-dimensional nature of the
novel field-induced incommensurate order of quasi-one-dimensional XXZ
chain for BaCo,V,0; . We have also discussed the field-induced vector spin
chirality in the frustrating zigzag spin chain.

ZIVE COARFFERBIZIIT DHFEIC LD, 1 KT A B2 5% BaCo ,V,05 12 B W THLH S
NI TS AERR L, £ 1 WottEZ KB L= 3E RGP TH 5 2 L B LT
olz, & TR TITHEGERAIT 2 2 T b b, #akt 0 RS EIcBin 5§k —7
YT A VX —IRIRE TS 1 IRTTHIZREESRAIIR A B R IIREED W & &3, g A D
RSHEAEMOHAIBRIZL Y 3 RITCHZRBIFE L TEIKMEEN D Z L2 6T LT,
BaCo,V,04 135EA ¥ 2 VRGP A D 1 Kot S=1/2XX7 A & 81 XXZ SR K v Flak &
BN, BETCOMBBEKOIRI BN EZHET DRGSRy ORENEETHD, B
PEDOTDERMGHEBE Ty > 1 &0, —HBEAM, THREDIEEL DRI
ke =7(l/2-M,) TIRENVT 2, WG FATRMEHRED ARAIZ 2 DI BN D, 20 1
WIEH 72 & X3, S EAERIC £ 0 BES AT e IRBI oy & FE O FETE S AP IRE~ &
WETLOTH D, HHimkER & ERERO BT RE L, PRI C L IEEERFH
DEBLEINTND Z EBNEAPOBGRGFEE TEO THRER SN, ZDORERIZONT
X, BLHIZIR KR DI 7 v—7" L OILFEBFZETH Y, Phys. Rev. Lett. 55 Editors
suggestion (ZE(XN D72 EREIRFEHEZEDZ[1], 51T, BEOHE & XA X
2 ¥ MR OB L D BALRIE ST, #FEOREAFR AR LT &,
MRIZIEER 0 8 PH P9 O TR 1387 1] OO SRR ELAE T O HIAHE (H o ) ISR BI19 % 2 & 30300 %,
Z Okt 0 FEIZB T DHIFHEII N —T B2 AW CEHE L, HEHMAEERARTH VR TH S
L ERRL T 1 IRITHRDN—T ARG DR T, BEE OBSHRINEO RARE 7042 5 B
IFEREMICHIITE D Z &Rk ot

IEEHRT DRI ONWTIE T T AV RIEICE Y 1 REBERREINLTWD
(2], LU, BSEHF COMERIZEL LS 0o T RWESHZW, ZHu, ##1%koc
FREBIEFREIC L 0 EERT T 2 IR A OMERRN S 5720 Th 5, BB T m O
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MOERE, TN o SHBTMOBHWREGERDO = RLF =2 75— LR RES R D
7eIZ, KR TOEMZRPF, & AZHEHMR G OIFEE 2B VR LW O TH S,
FHETERAE RV AINLTHESELFAILT, RILZ B AL —NN—DEMERY I 2 L —
Va iEINETH LOWHEO— D Tholz, AT, HLFTK L OHFRIFRICE
WTC, YEET Y I NEO—FiToH 5 Wang-Landau £ %24 1 kot LA ©° 0 R AT ITHE
iR L7c. BRBICIZSE T & BRI I e T2 2 It R X —ZE/fZHEAL, £0 2
WICZERNC R T DAIREBE 2Rz, ThICHESE, R x X —Fifickir 58 1 %ot
FORHE & DI RGBT D A r— U » JRNT O 1 IRTTHA DBG % 5hr Lz &
A, WILT A A —"—%EEINRAT 5 2 EBHKZ3], S5, ZOFEEHY
HERFFOBBEIZ IS Lz, BRI E CTh o 72 1 ot XXZ RO 2 v 7
0y TEBOEME S IKFE LR Z D THLNCTEZ N TEZ, A7y
TRAREAR X O S RIS SR AEME D5 SR I TCM2009 123V THFR L7z (4],

—J, TIARNL—2a rRIIRT MLVAE U HA T YT 4 —DRFELIZ DWW T ORF%E
BTl NI MVAE L AATFTIT 4 —ZAE Ly MNEETFEESMTHY, FOFk
AL~V F 7 = A 7 A7 EICEhE L CERB KOS HOmE» G EE L 7> T s,
LIV T T A AHIZBIT DA TARRTIE, T 2EMME S &5 2 &b Bk
ZHINVTWAN, BRFRT A =2 =0 ONBEMICESEHR SN Z L3R o Tz,
T, BEOAE ORI TR HA T VT 4 —IChEGT AR EEICEr LD
FEFHEY LT LESTWDLEOTH D, BInEDOY a7 Y REDTFr T —nbH A
VYDA ATESTH e TUOAT VT 4 — P AT 2 2 E N AlRBIC 2D 2 &
R U, EBS, BEATIVIARBHEZICHL, U7 XY SR LThAT Y T ¢
—HEEFREL, AL homE ONUT 0 =3B OIS T 5 22 JEFRMED B 3
PSR- D 2L Z2R LT, £, VUV INA BT HICB O THEGICL Y D
ATNRIFBRHERIND Z 2O TRLTE, ST, MKHEKZERSED 2 EITHk
L7z [5], HAMEE I TRITHEARBIERICR Y REREZEAL, KFEFICHT DA TL
B OREMNZ#Em LTz, ROV TIEH 2030 A TARFII L EICHET D2 RS
IR o722, SH%OERICEAZEAICORNS EMFHEIND, B, 77 AL —
3 VSROBFFRICK LT H AR PRS0 3 B PRV EN G 2 b/ Z L 27 L TR,

[1]S. Kimura, etal. Phys. Rev. Lett. 101, 207201 (2008).

[2]T. Suzuki, N. Kawashima and K. Okunishi, LT25/J.Phys.Conf. series, 150, 042197
(2009).

[3]T. Tanabe and K. Okunishi, J. Phys. Soc. Jpn. 78 054002 (2009)

[4]K. Okunishi and T. Tanabe, ICM2009/J.Phys.Conf. series, 200, 022043 (2010).

[5]K. Okunishi, J. Phys. Soc. Jpn. 77, (2008) 114004
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SREES T T OIEFERIG DS R

BEKRE - BT BHEHE
Masanobu Wakasa: Saitama Univ.

We have studied magnetic field effects on photochemical reactions by the nano-second laser
flash photolysis technique under the magnetic fields of up to 30 T. In this report, we present
our recent studies with the MFE probe and an improvement of the pulsed magnet in our

laboratories.

TR DA E OSBRI L ik, 2 E TE L OERN, HEHAZRMZENZR S
NTE =, BHRIE, KeHBET P EORIE A LS A EEERAL, A8V
EHIRTENEZEINDL ZLICL>THEL D, ZORA YV EAHBRIZIETFNFE2HWTRERTX 50
T, WG RAWET D52 & TRAE VAR EBFT HIRICT A F 7 ARRIGERE LY 7' —7
T5ZENTES (MFE probe), & Z TAMZETIE, 30 T £ TOHMELY T T MFE probe 2 T,
(1) A FHRIKD RAA A, (2) 7V —REBRICORICHRE, Q) F ALY 7= /00
FACFVIRBEEDIRIAE T 572, 2 9 LIZAFZETIE, fBIAWRESEE O EN R K TH Y, (b
FOGHFZE R OB OB N EE CTHDH, £ 2T, (4) By —AoLA~T 32y hO®E, (5)
50 T X MIRAKE VA~ 7 3y NOBREIT- 17,

(1) A A RIED KA A AEE
TMPA TFSA 72 £ DA & ikt TlE, 0~ 7 wfilE72 1 TR T & 2V B ICKE REBES)
RERL, R RBISIRIEMENEZ2TRYT, 22T, #EHY =2— i (SLE) & AW 7=t ofk
B, MR TEIBR ALY (=) BEPRBEINT, 77—V PRE2nm BETHY, FET
RESIFIZEONEO I 7 R, <7 0 RTENNEL 1= 2P ThDH I ERbroTz,
F7o, ROCERRZ D (BfSA23EY) PhOH
ZHAWTREROFEREZIT>TH, ALr—U%
FUCHSARR T, ks ey L0
A [N IRASoY 0.95
T DIV DEAEGNIEVPhOH & DS TIX
r—YOFmERELDH LN TE D, e
RIZTZ VIR THEELRNERZ LRV D 0.851
T, TUNNORISHEBENES, BHHRO g
EETWBIFEIN Ty —YDFm & a2 &N
T& 5, £IT, WHWRONLSH EA0HED
FENT NG, BN ROSLH YD OFfmiL 156 0.70 I I | | :
ns &3RE 72, 2 OMEIFENE = EIE BP OFf 0 5 10 15 20 25 30

B/T
T XF s Z s ‘_“\“0) S £y 7 N
CHRT BLD, FoYORMIPEILD [ 1. TMPA TFSI ' COREEK 7 & SLE 12
160ns LV EL< W2 Enbnotz,

LLREES

1.05

0.90

R(B)

0.751
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(2) J&7 U — RIS S D S H A Radical Pair Complex

BE 1-F 7 F L OW T ) — AR EGIC O\, MFE - [‘NPO' *AQ S5 RO 'A‘)}
Prove % FWTALF OGS IR FR A AR LTz, AREOG % lsl/hv KH l
DOFEFRIKRIT EH LD 7a~F PV ) THHEEFELDS  Nar Fluo. v
TN, RIS CAERT 27 FAFOH MRS \ e (onesdemone)
ROBLIHICE, RO RUATHIN TE R, EHIT,

(free radicals)

|

° R

B  EC ORI EDO T NS, BRI TF A, v ;
TSRO e AN LT, O me

0% cH,

1-naphthyl acetate (in-cage products) (escaped products)

(3) FANRL YT = ) ORI

AT 2 ) DRREIEPIR THETF A7 =/ (TBP) IZDWTC, A4 AR CTO S A
FU7z, TBT 13 LA HEM AAER N KENOT, B CIHEEIE0L, @5 O 5 7+
TIXZ DN ZEIEOFM I ns Ly, LoL, SDS v/ WRIERSCA A ARIEH TIE, R
IEERL, EH ns OV ATafNIE DD EE RANE LT (1) , ZIWHORE R, RIGR DN
MFE probe i LW r—7 ke LTHEHATE 2 Z LbroTz,

(4) By X —RKE VAT 2y hOWE

WM RS (BB 0) D 1413 TC, B v —RIKE LA~ T 2o DS B E{T-T-, (ERD/ SV A< 3
YRR TIXEL 25 mn THDHN, AE 20 mm (T HZETRAEMGZ NS ELZENTEZ (X 2), S
OIZ/NbE B LT B & L TIT o TUD,

(5) 50 THBREBIBAKE 7SIV A~ T Ry hOBA%E

XY @RS T O S DRSS B OMFZE 3 LU B B DR R O7-912, WTERF (48 5) DO
T%E1ET, 50 THAARZIKG SNV A< T 2o hOBAREZBRLG LT=, LosL, TRE S EIK O ORIET,
I NBFERRICE LR oT,

# 1. TBP fijte = BIURIED 6
Solvent [TBP]/mM | n/cP | ©(*TBP")/ns S
Benzene 8.5 0.6 9.1 i
EtOH 8.4 1.08 16.3 ;
2-PrOH 8.3 2.04 30.9
SDS 2.0 - 740
TMPATFSA 2.0 72 559
TMPATFSA 10 72 304 S5 oo o5 1o 15 2o 75 a0
Time / msec
2. »NIVAR TRy N OBGEAL
[GRiscy = K]

(1) Masanobu Wakasa, Tomoaki Yago, Atom Hamasaki, Nano-scale Heterogeneous Structure of lonic Liquid as Revealed by
Magnetic Field Effects, J. Phys. Chem. B, 113, 10559-10561 (2009).

(2) Miyuki Tanaka, Tomoaki Yago, Masanobu Wakasa, Primary Photochemical Process of Thiobenzophenone as Studied by Laser
Flash Photolysis, Chem. Lett. 38, 1086-1087 (2009).

(3) Masao Gohdo, Masanobu Wakasa, Re-examination of the Photochemical Primary Process of Photo-Fries Rearrangement
Reaction as Studied by MFE Probe, Chem. Letter, 39, 106-107 (2010).
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Search for Quantum Oscillations in La-based Cuprates
Yoichi Ando: ISIR, Osaka University

This project aimed at observing quantum oscillations in the lightly
hole-doped La,CuQOq.+s System under very high magnetic fields, to clarify
the nature of the “Fermi arc” observed by the angle-resolved
photoemission spectroscopy in underdoped cuprates. Beside trying to
prepare high-mobility La,CuOs+s samples, we built a measurement system
for the quantum-oscillation experiments and measured the peculiar surface
state of a topological insulator Bi;xSbhy.

ZIVE TIAT OISR L) SRS B R O A L R TE T W RBRIC L 0 | R— VR
DHIRNT B — R—=T b TIE 7 2 LIS okran- (77 —7r ] LT
LREREHEPBISIND ZERPALNIRSTWDEN, T, 7y ¥ — K—7
YBa,Cu3065 DRI H A — VRFLIZ B W TS 2R 7 MRO 7 = )b X OAFAE & R
TEHECEIHNBNS, 7oV T7—7 OEROHAICEZAERE LTRERERZ
%wfwém LsL7e3 s 20 Y SRR LY D 35 CTld CuO S %550 d = IR G

B LGN ENRS L B SN & TIRED O RS mIT E Ry, 22T
Kﬁnfi\moﬁ%ﬁkﬁ\ik R AU He B Y R L VRN T v & SRR b o
WERHEREIC I T 2 BT IREI OB Z B 15 L7,

FERO BHZERR O 7o DI b EEROIXE OB HITRNEFICRENT v & R
{EELDIERICH D, Z DT DITITEFEZBELT DIRIK & 72 D s OEL L &2 /)07 < L
DD, MEREBEOELEZ N—7T5TLRBMELLLDOT, KFETIX, BPETH D
La,CuO, IZIHREIFEE A EAN L= L XTI D [RT—T 07 LI DR LIS &R
LTENDD 22N T & — F=THB 2 FRT 5 2 L 2ilAhl, ZhE Tz, 7e—7 1~
7= AETEHER LU @i B R A IS B PR LA 2TV \REBEOAT =V 7D
7o DEVLERGAE OB EAT T2, BIEL TR BEERB 255 13EL 2o T,

Ly L Z OFREHERMZE & AT L AT o T B TIREIZET 272D O EBRZRDOND EiF D
IS BRERELE U CTHIE L7z bR B O HERRIE BiShy 123 T, F AR w2 Lk ik
(2R O 2 WotHI R ERREICE R 3 2 B IREN 2 VR LAY IR S 0 BIR A 8 L L 72 [1].
ﬁbtﬁﬂ@mﬁmxzmmfkw\:@ﬁ&TMBuﬁmmﬂw&@%ﬁw(iDE%Kc
Fr—F vy FHEEK) Thd, RIEOLEFSHERICED . Z OHEBREHEA Tl BiixShy
M%EK«Uﬁw-xﬁyﬁﬁbtzﬁﬁ?4?y7ﬁ%+ﬂﬁhéhTm/ww@@W
2o TNDZ ENDIroTWD, FHxiLZ D x=0.09 #EHZ DU T de Haas-van Alphen &) D
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1 Biyg;Sbyge 2B W THRIE SN T= de Haas—van Alphen IREIEIHI DML AEKGFEERES
N7 ZEDORFis, COEFRBOHBICLY . ZRPTLLRELGRA S BIRELFE R
DCIHELIZFETHFEL. ENLNNILIDTILZEINDIEEEE2ETHSIERGEFIREZT
TEMNHLMIIE ST,

FERR 72 A SRR OWE 21TV, 72 VI mEIRE LTz, TOAEERFEOT — & LIRIE S
NIZ7 2V IEORFhez X 1ITRT, ZOAERFEORNT NG, 7 =V I EHD—2N0
2 W72 b D THY , KT 4 7 v 7B FRVBAISNTND Z B3 005, BFEEWZ
L2, TORBEETFRICERT 2 & FIRBOREIL, ZOETFEEO@BFEHHFIND LY
SHIFRERE o TRV, 2RIV IV T 4 T v VB TREFFOBREEZ HNAH[L],
F 7o ERROMGE L AT LT, AR TIIEm by & iR AR B3 2 I RIS 2 FE T
(BB LT, BT _RE R L LCiE, LSCO REIRBIEMRICI T 5 M ENfCE 0
FEBRIZL T/ —RAMETF /) —KRHFRAT2Oo00RRDX vy v TRARZDHBRO L=
—H U T 4 ZMEN L2 2], RfimE LT ZIn BEI W Ng 2 R—7 L7= LSCO R mEiEBE
RIZEB T D BIKIE O FARERAEERE = 4 ] E L T Wiedemann—Franz HID B 72 2B 5
AT L7 Z & [3], LSCO R miRAmEIRIT KT 5 Zn F—7" D UER FHGELIC 5 2 2 5% 4 Ot
FHNIC L TR LIZZ L 4R ERETF N5,

[1] A. A. Taskin and Y. Ando, Phys. Rev. B 80 (2009) 085303.
[2] T. Yoshida et al., Phys. Rev. Lett. 103 (2009) 037004.
[3] X. F. Sun et al., Phys. Rev. B 80 (2009) 104510.

(4] T. Yoshida et al., Phys. Rev. B 80 (2009) 245113.
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Theoretical Study to Observe a Novel Quantum Spin Flop
Toru Sakai : JAEA SPring-8, University of Hyogo

The spin ladder systems with the easy-axis anisotropy at the
ferromagnetic rung interaction in magnetic field are theoretically
investigated using the numerical exact diagonalization, the density matrix
renormalization group (DMRG) and the finite-size scaling analysis. It was
found that a field-induced nematic phase appears at some critical field in
the anisotropic spin ladder and the mixed spin chain. The nematic phase
is characterized by the power-law decay in the correlation function of the
second-order spin moment. In addition at some higher critical field a
qguantum phase transition can occur to the conventional field-induced
Tomonaga-Luttinger liquid. Several typical magnetization curves
calculated by DMRG will be presented. Fig. 1 shows the phase diagram in
the magnetization and the anisotropy plane calculated by the numerical
diagonalization. It suggests that a reentrant can occur for some suitable
anisotropy parameter[1].

The field-induced incommensurate order was theoretically predicted for
the distorted diamond spin chain, which is a model for the azurite. It is
consistent with the observation of such a incommensurate order by the
NMR measurement on the azurite[2].

HAROBEEHEEERAICRZHMEAEZEOAEYSA—RICH L. COBSE@HICTEHE
BB ENTDE. HABRWIBTRAEY 7Oy TERIENSBEBNEELZ EAHLH
SEILNT NS, ChE, A—ILBEA IS I CEHLRENSBEELRAZICES-HICEE,
BWIEDD vV TE#ES —RBEETHD, CNETOMRICEVT, BLIFEFHREDRLN
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[1] T. Sakai, T. Tonegawa and K. Okamoto, Field-Induced Nematic Phase in the Spin Ladder
System with Easy—Axis Anisotropy, Physica Status Solidi B 247 (2010) 583
[2] T. Sakai, T. Tonegawa and K. Okamoto, Magnetization Process of the S=1/2 Distorted

Diamond Spin Chain with the Dzyaloshinsky-Moriya interaction, to appear in J. Phys

Conf. Ser.
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Interaction between Localized and Extended Electrons in High Magnet Fields
Tadashi Takamasu: National Institute for Material Science.

Electron interaction between localized and extended electrons of low
dimensional system is one of the most interesting objects studied with
high magnetic fields. We have studied two kinds of coupled systems of
localized and extended electrons under high magnetic fields. One is the
two dimensional electron system(2DES) with embedded self-organized
quantum dots in the barrier region of hetero-interface. Transport properties
and cyclotron resonance measurements were performed on this system and
found that existence of localized and extended 2DES and their interaction
appears as anomalous magneto-resistance. The other is a rare-earth Yb-ion
doped near 2DES. We have found impurity levels of Yb-related electron
traps and succeeded in fabricate electro-luminescence devices of intra-4f
transition of Yb ions.

GaAS/AlIGaASNT AR EAIZHB END2RABFRIE. TOEZBELIKER. B
BHRTOEELEFYETHL 2 ELEKEVSATLD—DOTH5H, CDRDIALEIC
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FHINDG, 152, 2RREFRMNBHIE CTRIEFHR—ILDRIE. EFHELOFME
[Tk > TEEFUENHRICEILT S50, BEBTFRMRATRICRITTEE L
[CHRTELY—IIICE LG EEEAOND, ERlF. COBFHEEIZEBLT, EF
Fy bELUBEMEDBNVELEEFZ F—TLEREEEL. TOIEE. 585 T
TOMEZEIToT=,

GaAs/AlGaAs NT O EA DEEEIC InGaAs HEREF F vy FEEDIAALZRTIE,
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NDEFHICL>T. EFBRTOAERENICEEFZRIENRK SN, 71V
VIR 1UTT, 2REEFRVRE Ui -IRETDH ZDEIREE
NEHEINSZ LMD, COEREEIL. EFFY MIKEIBEEFL ZJXJT:EE?&
DEDAEVEE, (REV 21y T8E) ITRERERIT S EBbhb, CORZAL:
g S EFNEETOY (40 FOVHEBEEBORE. CORTIE. 2 X5t asﬁ%&
[ LTUTOLS WREARYIZI-> TSI ENDh o=, 420 O VHIET
X, BED 2 RTBEFRNTIHIZICR L TREITIKET 2BEOHNTC -0 A
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FEEh, £, AlASYb/GaASEBIRFIZE T, ChETIZHRE SN TULALMEDELY
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BIREF/ DI, GaAs/AlGaAs2 RITEFD/\!) THEEHIZYbE F—T L= $iEHED
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ENEHTEL. RREMDFERZS-, AlGaAs/\) 7—DIBA(X, 15eVIEEDET
FILF—DABFTHBEORENR LN, 25 LEEFHELIL. Yb1 F U HGaAsH
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L T. &#ZEH MFM OSFELEZITL. #M/NEKBRGFOERD DL 2H/NEISDZE
RUREMHEDBIEICERII Lz, £, KSR 58355 T, 100mK 2 E D iH
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2 TLV5,

SE XX

[1] T. Takamasu, K. Sato, Y. Imanaka and K. Takehana , J. Physics, Conference Series 51, 2006, 591

[2] K.Sato, T.Takamasu and  G.Kido, Physica E32, 2006, 305
[3] K. Takehana, T. Takamasu and M. Henini, JPSJ 75, 2006, No. 114713
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Optical detection of spin properties of semiconductors
at high steady magnetic field
Yasutaka Imanaka: National Institute for Materials Science

We have established several methods to study spin properties of
semiconductors and their low-dimensional systems under high magnetic
fields and low temperatures by magneto-optical means during the “High
Field Spin Science in 100T” project. The main achievement of our study is
to find possibilities of controlling electron spin through the intraband
transition between adjacent Landau levels or the interband circular
polarized excitation in quantum Hall systems of diluted magnetic
semiconductors. The coupling between two different spin levels based on
the spin-orbit interaction would be a key role of the spin manipulation
through optical excitation for semiconductor devices.

¥%¢"féxﬁy%@@ﬁwiLE%ﬁ&%E@ﬁﬂ%ﬁﬂ%fﬁbhfﬁ
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xey%ﬁoﬁyﬁ?@&@@%mﬁ@@w%ft_D\xEVﬂEmEW%%ﬁb
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) =DM E Z E VR T, Bl IXEBEN RS 2 IROCE TR TH D08, FF
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BREE T COREREE DR & . WtEE G DM —-OEBEIE 2 RTEBTRTHD
CdMnTe/CdMgTe {235 wr%b@&47@@ SeFHE (PR E, A7 m b
aHg, 77 7 —EliR) #1To T& 7z, LTFICELDRBEICEL THET 5,

154



1 : CdMnTe/CdMgTe £ ¥-7— /LR DL HHTE

BRIV RDBERNTFYNEE WO BLE D, BRERENE, ¢ R RIEMEICKR
L CREe @2 T2, BHIREZMINSES 2 LT, B FICEMR —DORDIC
PN ERNE 1 & FHEN DL — 7 23, 7 =)L JIRARE LN D IERIFR T B
— KRR — 7 1T T 2R3 DN i o 72, EEICEBEIE Th 5 AR Tl
Ml HIC WD IELDFIE LR WEEAIZIE, 7 =V S TR X — I CORBM e v
— 7 OIHINERRE D BRI ST, MG ERN LS EIE, T a— Rae%t
E— I N7 X DMK L THR L, ICHREBG IR CI3ER O ERIE 117
=7 PR SN, ZOZLIFEFRENSWVEETH, 7 = /L IEOHITH
B DR T 2 E VWO HIG TREBMETE DL LWV Z L2 EWT 5, £72ME
EAIIHEKT D 2 ODDOEF AL L OfAEOHE T singlet X° triplet & FEIXIL D MY,
EOBEHERAFIEIX, 2 ROLE T RNGIET LT ICHEMET, EFA— LR E LT
DEA DAY FRFERREAT R — 0 1258 < KM S LA RERDE BTz, R
Mn JEE AL S, A% g N+%2 5AF 1 ET O ISHIE L2 B W T, 2o
B REAEERIRELAE NS, A D —IF L EFHEN D SR TN L D A BT &
BEd 5 & B bR — 7 28I+ 5 Z LIk Lz,

2 : CdMnTe/CdMgTe & HR—INREDT T~V FH~NNVYH A 7o ko dhg

Mn JEFEAS 0% D CdTe/CdMgTe Tld, MICIZHRT B0 A 7 a b Gz R L% —
DOREGIRGMEIZ LV 2 IRGCE T OBENEEN 0. 105m, &5 bl £7-EFHHH
AERBBERARTIE, A—T70 VHRICKLVEEEN DT NIER S G E TR
BHLTWALZ EHBHIL, FRoEEHREERBTII 7 + / = v —ifF T, 3t
AR—7 1 UREPIH SN THD Z & HERICH LN Lz, —J7, BlkEA 4
28N U725 A I X IR A OMRE ORGSR AT E RN IR R & R&E S B2 o TH Y,
WA A DHEHGEHLINIT HT2DIZ, T T~ D5 X H A~ GEIR OlE S JE]
WA COEREZIT T2, TOMRR, HOFFEDOHMGHEK T r— F= 7 NEE
LZORFBEMEDKTICLD D TIIRS, AV EMOLRAEIZL D CR & EDSR O HAF
WZEDHDTHDLZENHLNE ST, ZOEMMITE LT, VP CORSZEIRE
REZATV, Y27 =a ZIRENZHIS T D IREN 2 PR8I+ 5 Z S ITEh L, W
P FEREE R ILICRIRRE O EBEIENEI L TND Z 2B LN Lis, ZOFEE,
EBEMEL Loy =a7flEL LT, A% bEEICRDL EEbND,

3 ¢ JHF BRSSO S T I oD B RS

ZOMIZH, FERICBT DAY U E LTEE L 5507 7 77 —[BlEEH
EXRIEANDO RN ETHSL L, AV -HUEMHEEADNBEE LR T —F vy v 7
KT, AN RX Yy v VPR AR —EFTAO T 7 77 —HEENRFER L TWDH I & &
oL, BiZabe—L U FTH2 G E LTI EEE D L Ebivs THz
RFF AR EIEIZ B A B L, MR F COMEIEHTEL LI T 7 A4 3—L D
FEEEORFEEREM ORI EZIT 72,

155



AT L Mg e MW
o2 s nacine

o N5

Photon energy(eV

CR : CdMnTe/CdMgTe2 X st T %

Tranuniabon (aw)
ey P

B(T)

150 155 160 L6S L0 17§ 18D
Photon Energy (¢V)

THz Time Domain Spectorscopy

2aTiiiy

218 20 22

THa Tetensity (an)

Faraday[7lfiz : ZnO, CdS, CdSe, GaP...

s ~.u=‘ 23s
Photon Energy(eV)

140

156



—R AN MEE(TMTSF).CIOICE T SNRZRTFENAR
WA, SURAMEMERY Tkt

1 RITAEEEAR(TMTSF)2Cl04 1E, {KIE T ClOsA A NI L, ZDORFHRT > v+
WIRTIVNT o = i) fofcte Z & TRERIIZ 2O —k T 7 = /v X (FS) AR S 4L
Ly bEEOEmWNHTAILa T, EHEE (ab ) ICEEICHES 200 5 & BERFHEZER
A B R (SDW) 854 2 L, 8T TE 1 N=1 O & 1A — /L FRHE (SDW 1) ~#izf% 4
HZEPMBILTWD, S BT Z T 5 & 2 6 TREEE THliEss SOV ITHH~ L BT 5,
ZOSDWREBIZOWNT WL DDRDET AP REI N TV LD RIEROBEL 7e > T D,
AU PT (1) %, SOW I i CIE LK< E SN TWDH A, SDW IT FH~AD & &\F AR —
IVNEIEAIL, 5 ORERE LD RERIREN BN S, 240X SDW T A CHPIOMR hv s
THEN T RS (FEHIIRE) & iXn %) A IR A FFo, R — /U ERSLOIRE OIRIFIX
WG OEM, BECKTEE BIZKREL RAHEAIZH D,

R /URPURBIOFE RIL, IREBEENHG O E LTHREI T2 2R LTS, D
RENVZ DD 5720, 3BT ETOBMEZITo72, TORE., MENIREBEENES L T
WD Z L aMER L (X2), HEDOH/NRFLOMKIZHIG L TWD, DF D | KHLOMmK
D EE, BYOREBEEIIMNE /2D 2 EEfEIRT I ENTE,

@)

C'T (mI'mol K)

Metal

o) I | | ! | | | |

-1
= = = = _ 10
0 5 10 15 20 25 30 35

1 1 ReABRERTMTSF):Cl0s O
A—VRPL, B 26T CEBEE TR —/LIREE

T2 SN TAHASEEAL, 777z SDWIT A~ & 9 (TMTSF):Cl04 0 (58| Bl 7 5451 (R, )

A%, SDW IT FHTIL, A— AR5 % 2 B KA B | \
Sl A IR EA R B L% gtt,m (©) o SLRADHR NDHEHL O KIZ XIS LT

B (T)

157



B RRBEEARBEEDGBaNI P, DN Ty FIT Ry MERIZEL S
KIN—RDT7UT7IL7 xR AIE
MM HE  FIBK—

BaNi,P, 38k bt ZRSIRBIERO —FET “122” LMEEN D AFe.As,(A = Ca, Sr, Ba, Eu)
& RAC T,~3K ORBIRERTH YD . Ni LB L Fe (LBEWOE FIRRED Ll 258 24 22 (LA )
Thb, £ T, Fxld BaNi,P, D> FKv—2
77TV 7 = v (dHvA) R HIE £ N R
FHR ATV, ZOEFREBIZ OV TR LTz
[1],

B 147Uy =73y MZkd
35.7 T FCOWERERT, T —F &

% & ST RO R ED R O R Eh A3 HHER

LTWDONbNG, 7—V A TS »

O dHvA JE BEEAS RIS fERR T & D,

Bk % 7283 7L T ORERE R & NV R
HOEHOHBONT-EERMAEE LD
HELLTDXHIZ2D,

(1) ¥ D LDA YLl od /3 REHR THiisd T
EfEIZ 7 = VI HNFETE 5, 2,

FeAs RDPE. 72V L-ULITED
BIRRED As ONLEIZ B IZHUK T,
Ny REHEICH 2 eMENRETC DD L
X TH B,
(i) 7=V I HEIFIRELS SR TH D,
ZHUEhE < 2RIEHIZL FeAs RAD 7 =
VI ERBETH D, WortEDEW L, Bk L TE X Ni & Fe OB FHDEWN
WZEV ., 7=V IHERD NI TIENLD & P ORGREGHEILEIZSH 5 D13t LT, Fe Tl Fe-d
DIFECHEREICH HT-DTH 5,

(1i1) BEEMER A+ 1)L 2 HRETH D, 2O —JREEFHRIZ L VR 5417z BaNiAs,
DEFETHEEREESLTBY 2] EEHBROREITE K FHEERICEZ2 b0
EEZLND,
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[2] A. Subedi and D. J. Singh, Phys. Rev. B 78, 132511 (2008) .
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Magneto-optical studies under pulsed high magnetic fields
Shojiro Takeyama: the Institute for Solid State Physics

Magneto-optical studies were conducted either on type Il semiconductor quantum
structures or on carbon nanotubes in very high magnetic fields up to 300 T. Major
achievements were obtained in the region of magnetic fields up to 100 T in our studies. In
carbon nanotubes, the Aharanov-Bohm exciton splittings were determined up to the
highest magnetic fields from the magneto-absorption spectra. In type Il semiconductor

qguantum wells, the physical origins of bright luminescence were clarified.
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1] CdS/ZnSe ~7 mftEIE, HTEICLY ., ZOREIIBRIWET Fy MIRET v
ok, 12N R T v 7S D, CdS/ZInSe Bk 2 JHVN T/ 3L 23RS, T OREXOLTF IO
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K. Ono, M. Nakajima, T. Suemoto, T. Makino, K. Saito, H. Mino, R. Akimoto and S. Takeyama, AIP Conf.
Phys. of Semiconductors,893,467-468(2007).
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I 8 EREIZRHET D720, —&BE aA ke AW OBEEY: (8 120 T) FToXHEEY
A7 nm baCHBREEAEZED WD, BE, Tr—TEe R TR ENEIKRER L —F
— (16.9 um) EHERL—HF— (405 nm) ZHWZRIERZLD S, (KR FICBWTE
BEnizEFOY A 7a ba 3y —7 oI Rsh L7z 2,

1) R. Shen et al., Semicond. Sci. Technol. 24, 115011 (2009).

2) R. Shen et al., Physica E 42, 1172 (2010).
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Magneto-optical m:q<m< of nano-structures up to a megagauss magnetic field
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Magnetization process of Cr spinel oxides up to ultrahigh magnetic fields by
means of Faraday rotation method.
Eiji Kojima, Atsuhiko Miyata, Hironobu Sawabe, Shojiro Takeyama
. ISSP, University of Tokyo

We performed the Faraday rotation measurements in highly geometrically
frustrated spinels (CdCr,O4 and ZnCr,04) under the ultrahigh magnetic
fields generated by the single turn coil method or the electro-magnetic flux
compression method. We could observe a full magnetization process of
these materials.
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(a) Full magnetization process of
CdCr,O,upto 140 T
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Study of magnetic and magneto-optical properties of 11-VI ferromagnetic
semiconductor (Zn,Cr)Te

Shinji Kuroda®, Kdichir6 Ishikawa®, Yétard Nishio®,
Masanori Mitome?, Yoshio Bando?, Tadashi Takamasu®
YInstitute of Materials Science, University of Tsukuba
“National Institute for Materials Science (NIMS)

We have studied the magnetic and magneto-optical properties of a novel
ferromagnetic semiconductor (Zn,Cr)Te in order to clarify the mechanism
of ferromagnetism in this material and to pursue the application for
spintronics devices. In this research project, we have studied the following
three themes on (Zn,Cr)Te thin films grown by molecular beam epitaxy;
(1) the correlation between Cr distribution and ferromagnetic properties
and its control, (2) detailed magnetic behaviors of (Zn,Cr)Te exhibiting
inhomogeneous Cr distribution, (3) the estimation of sp-d exchange
interaction from magneto-reflectivity measurement.
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Magneto-optical Properties of Single-walled Carbon Nanotubes
Hiroyuki Yokoi: Grad. School of Sci. and Technol., Kumamoto Univ.

This study aimed to clarify electronic states of single-walled carbon
nanotubes (SWCNTSs) through ultra-high field magneto-optical studies. A
near-infrared megagauss magneto-optical absorption system has been
developed. Aharonov-Bohm effect in SWCNTs was examined
experimentally. It has been found that the “bright” singlet exciton state has
lower energy than the “dark” one for some chiralities.
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