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Y. Takano et al., Appl. Phys. Lett. 85, 2851 (2004)

Y. Takano et al., Diamond & Related Materials 14, 1936 (2005).

T. Yokoya, T. Nakamura, T. Matsushita, T. Muro, Y. Takano, M. Nagao, T. Takenouchi, H. Kawarada,
T. Oguchi, Nature 438, 647, (2005)

H. Umezawa Y. Takano et al., condmat0503303.

Superconducting Diamond

Yoshihiko Takano, National Institute for Materials Science (NIMS)

The superconducting boron-doped diamond films were successfully synthesized by the microwave
plasma assisted chemical vapor deposition (CVD) method. One of the advantages of the CVD method is
that large and single crystal films can be obtained. The boron concentration can be artificially controlled
over a wide range, and the CVD diamond film can contain boron at a relatively high concentration compared
to that obtained by the high-pressure method. Superconducting transition temperatures of homoepitaxial
(111) films were determined to be 11.4K for Tc onset and 8.4K for zero resistivity. On the other hand, the
superconductivity in (100) films was strongly suppressed even at the same boron concentration. The lattice
constants of the homoepitaxial (111) films expanded only in a vertical direction to the substrate. On the other
hand, the (100) films expanded isotropically. These differences of crystal structure strongly related to the
superconducting properties. The electrical band structures and phonon properties are analyzed by ARPES,
XAS and IXS to understand the mechanism of superconductivity in the heavily boron-doped diamond[1-4].
1. Y. Takano et al., Appl. Phys. Lett. 85, 2851 (2004)

2. Y. Takano et al., Diamond & Related Materials 14, 1936 (2005)
3. H. Umezawa Y. Takano et al., condmat0503303.
4. T. Yokoya, Y. Takano, et al., Nature 438, 647 (2005)
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1. i
2004 4E1Z Ekimov HIZ X > THA YV RICAR B Y 2 R—7425 Z L2k > TEHBIEEN 4 K OB
CENREHS 2 ZENBR SN, Ziud, FEERCARMDE F—79 5 2 LIC X o TRRED
BLIZEW) ZENTE, LY EWIEBREZROX A VE L NEBEEEROEMRE & HIZZ OB
ERBUEHEAE O D OMIZENER SND X )12 o7z, £9 . T EENER SNZOIEE O %
TH72RUY,

X AR BEL I, PR GEL & R I = 2L ¥ — | BB R 2R R FIEEI A Bl TE 5
FETH VYT EE R TETH D Z LTSN TV, BREECT L X — 3 figfe o R
TTFOENENWTETH-T-, & Z AN, SPring=8 @ X 5 728 = ARG IR 0 HEBLTZ s
ATRE L 720 . XMRIEMERGEL AR L 72 e TE L L T&E TV 5,

For i, BAGHRFINEREB 7 V—7 YEM B 7 v —7" JASRT/#WF Baron 7 /L—7 &
DHEFTH A & MEBREERO XFRIEFHMEHELC X D8 TIRBI O A B4 L, M ¥E— R
MRES Y7 MET D EEBFALE,

2. &R

FEHZ, S1(100) HA I CVDIEIZ Ko TIER SN2 JE & 100 wm, K23 (100) D HfE T, &
RHEIE T on—set T6.4 K Th o7, X#RIFFMEALELIZ, Spring-8 BL-35XU TITV Y, AHTX
MR F L X—15.82 keV, T FR/LF—fEFE6. 4 meV DFRMTH 5,

FERIL, MEEEFE— R = U =B CRERY 7 MET HZ EBRWALNE R ST,
ZHH OB SR TERE— NOE M EERAOEB B A2 EROICAE L Z &R
T&E7z, b DOFEMZ M CldiEgm T D,

Phonon dispersion study on Boron-doped Diamond superconductor by inelastic X-ray
scattering

Jun’ichiro Mizuki

The phonon dispersion of a Boron-doped Diamond was measured by inelastic X-ray scattering. A
strong softening of the LO-phonon branches was observed near the zone center along [111] and [001].
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FAVEL FBIGREADEFIRE

FIURZFERFREARFARE EBHE

2004 FFIT @R EESRME T TER S NE@IREMRE F—7" %4 Y& FOBRENRE S, 2D
BALFEAEIC LV ER SN ECREEN BRI NS L & HICBEREN HER — & REBIT
FBEOGBHTEZ > TS Z LR INIZ, FEE—GREBII F—7 Sy ailkh 4 i
VRSN TE LR RBMHICEWTED L ) RETFRENET L TN ONTIZ LS 0o
TWiphrole, R=7BO/NII L ZOYRONEFHIEBOSMENRKERHEN TH T &
EZND, BIEEMHZE RN—FICL 544 YT NBEEL, BEEOBBEEZIED LW BLEET
TIERL, EBRE R—7ICL V&Rt SNy REEROEBERIEZ 2T 5 TR ORFFEE
LThDH, TO—IT, BEEEBEEN F—7 SRR e VRE L T 5 — OB Z2 RS o0
L XAV EY NBEEZEMT D ETHLZ LT E R b nm b {Ean s

INETICH AL EBRICE T LcEHREL BN 5 2 k@f%éﬂxﬁﬁﬁ\%
HEFHHERNT, MIREMSE FN—7 %4 vEr RO EFIkIC HEIREE AR L T
&7z, ZHNETOMENS WIFRREOWEAINIEVMEEFHTH ISR —AREREND Z L, B &
OHBEI AP RIES o T2 AT v U 7T —REN SIMS b RS o mliIRRE LY b/hsnz
EaRRH UTo, AGRHE TIE, B X MAEF K VRE SN SREMSRE R—7 214 YEL D
BARER DB IEN A7 FAVRIREALIC KD ( (bR T v vy 7 b R=7%R, WEET
DO FRE A RBICOWTHET 5,

Electronic structures of diamond superconductors

Takayoshi Yokoya

We have performed hard x-ray photoemission spectroscopy to study boron concentration dependent
electronic structure evolution of heavily boron-doped superconducting diamond films. From the hard X-ray
core level spectral shape, chemical potential shift, doping efficiency, chemical environment around doped
boron atoms will be discussed, in relation to the soft X-ray angle-resolved photoemission results.
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PLUEIKRFIZEH 1T 5 R MR R-FHIE X BRERELERIC L DB R-

RIAXRZXRZFREFHRE HLEF—. PERE. 4K

HISXRBEEICKSIEFEHEKRRF @Eﬁ’ﬁ—’*ﬂlﬁﬁ%*ﬁ@ﬁﬁﬂﬂ—

BTONHERETHLEME AL L, BREEEHEEE W PMEICEERGT 272D, Zhb
DFEFH - BREE 1T X AR - PHEFEGELEZ R L CRELSIEN S T& 2, — . ITETITM
BT ROMELEL, CNOOBEMEICINX, EFHUEEREOREREMNABHRIND L9
2725 CT& T, Fox 132 0fE B i EERRT O 22 G & BRI E 2 M3 572012, B e XA
FUA U7z 3608 X HELE OB 2D C& 72, ZOFEIZEPHE & DRIEEHAEDETZ LD T,
FIERE P 25 5 D B (R AFPECFABE PR 4 5K 5D 2 DI FER I L 7= FIETdH 5 SO, BUELHERS 23
Tholcdh, ZOEBREROMPRICONVTESRFMITONTE L, KFELERFRE DD
DIBRFIEE U THENL T 272012, Fox i3k~ 725k BdEFR e, 6, BTk, 4dBETR, AFFE
TR) ICAFEZEA L, JBHELOTBHEEY 5 F<FIHL T, ZOBEEEOMI] 217 o T
Tz, ABEOFPLETIX, ZOEBRTIEBBORIEEITH,
2. BLERFICEITHFHMYHE
SRAHBIE RIS D AN RIL, BEORRFIRIE L 1TE - - B IRER RO FRRIEN H 5720
%< OBREED TE Tz, mIRBEEESOIEWIEA 4 BRSO, AV 3, TV ZARONLT
BRSO IR EIZZD I NBITH D, —T7, HUERRFRIZR T 2 R MM R OBEIX 2 E
ThEVZITRL, BERHRICII2HTFRBOEBOWMEIIZNETIIRVE I ICEDI S,
Frld, ETHERTFRED L3020 TOWLE 7 vt ~DO T E B R AR~ IR R

Xz RE Lz (Fig. 1), i & dgh O i 5 OW G = RV — 235 1F 5 i HcEL (Fig. 2) & EXAFS (50
HWHICE Y, EEE Y OJRFPruERRIREICE T 2 E2 5T, AR EEERF RIL,

INIRAKEYNZ LD BRF S ELS NG WEIIC S D | FriAHMPE D OBUEREIIRE <FEHWVTWD
ZENGFIoTe, THD DR R &2 BT OBERHER & HRETT 5, ET&RICHROER SRR
Y OBIEFRFFIZIB T 2 AR O TERHAZERDTFETH D,

Impurity Effect in Orbital Ordering Studied by Resonant X-ray Scattering

Youichi Murakami, Hironori Nakao, Takeshi Matusmura

The scattering mechanism of resonant x-ray scattering to observe orbital ordering has been studied in various
strongly correlated electron systems. Using this technique we have investigated impurity effect in the
orbital ordering of KCuxZn,«F;. The order-disorder concentration is quite different from the spin
percolation threshold. This indicates the local orbital order around the Zn ions is fairly fluctuating.
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RFe,0, DEMMKFFERMEIZ DT

L KRFEZHYEZRE tHEHE

AIRFFILKE HEE

BARRFHAEHE ZTHEE

RFe,0, 1XEIR = A &2 o, M LD AR TOMIC RO =MAK 7E (I-layer &%

I D) DEEENTWD Z EDBFFITH D, A BFIL R=Y, Dy, Ho, Tm, Yb, Lu & & 5, 8

Fe* & Fe’ L NRBAFAET 5, FNENEAMME O EFOWFI & RIEP Lo TWDHH, AEM

LIEBMOKEN DN D D, — Atk LOFBOIEER &L ABMOMFMEITZDOEEEFMOT T X FL—

varllLlT#EwmSN TS, ZOT7TFA ML —a  OFR, ZoWEOEMNKFE (IEEMEA

BT OMAEEOFBL: DFE D Fe* & Fe” OHAIMEE) ORBLNTH STV D, Fe*' & Fe” DiEL

%, Fe* LOBFDIFEDOHEDENT LRV, ZOMED Fe*' & Fe” OMAIMEE TIX, EEM

(Fe’) oty L M (Fe®) OFLA—EETEIRDWPFET D ENRRERFEATH L, 2D

BRI (BRI (LR IEHERRT 2 5k L€ O R RFe,0, (TMFFER L 722D, T OMEFEMITEIR

T TICRET D, ZOWMHEIT, Fe' & Fe"ORFL. H D WITEFERS| THREFERICRDME—D
WETH D,

ZOWEIZEB VT Fe*' & Fe” OIFFELDS 1.00 26 TN TLEIRE (A TLTIORUDFH
2\, BRABEO LWV HELT 5, ZHUX AR B0 Fe® & Fe* OfFFERD 1. 00 TiX2W
LZATIHE, ERMOTZ7IA ML —a W) EEYIOEREN ) NELS 725006 C, O TIX

SR EELTENT D K 912725, D& XX, Fe*' & Fe BNHAIES L-fEik L. Z D1
DENX ] B & AT D 2 LR TE D, Fe*' & Fe” OFLFPiEIl (BB AIBLY O fF1E 3 5 fEiK)
EEFOKELTREEZDRDIE, BrOKEZZPOMITH LIZEFOW, BN FTHEZD
B E RBLTE 5, BFOBERIEAFE WO WEMIT NS TERICAWE SN Z LB,
S HIZZ OKIFER A b BANBESG ST D, £ LT IZ DOEA DK SR TR
BRERD,

Charge Ordering Ferroelectrics RFe,O4

Naoshi Ikeda (Okayama Univ.), Shigeo Mori (Osaka Pref. Univ.),
Kenji Yoshii (Japan Atomic Energy Agency)

We report a resonant X-ray scattering study in LuFe,O, to prove the iron valence ordering in triangular
lattice. The proved charge ordering model possesses an electric polarization by the polar electron density
modulation, which consistently explains the ferroelectric properties of this material. This is the discovery of
ferroelectrcity originated from the polar electron distribution and ferroelectrcity free from the ionic
displacement.
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(D FROYEFRE & BFHEANDHFF]

RREMXFEZMICAYMEZR |BLUFE

1. P FHEROYHETRR

Moy FPERSER ) (ZRET 20781308 E 1 0 BUEMICHBRIC R L7, Thud, K&y
T3 EERE L7 — RREEHEC R 2SI b b b2 0B KRBT [ 7808 2 AR
I L72i8fE Sl TRtk SIVE WD I HE TH D ) L0 ) BEELFEENHER SN TE
el Th D[], ZDOL D 72—IKOBEIREL EFEICEFHMBEEFEROSRELET L
~3I)L k=7 (Extended Hubbard model) ZHWTHELETHZ Lick v, FKEKRIED
ZERME & RPN B S L D K D 1T o7z [2],

2. RIS FEMER

MGG ATl S JAMIR [ 7/ (2B DHME 0L, BRI TIRERY
S FRERE R (CBT DR~ L RS D, T OGN EREEWE &5 5 (3], Z
DI TOHTEZ B $ 57201213 TRPEE & £ Z TOEFRE (A~7 br =
E—) | OERNRIGERPLEL 0D, T 2T TREDE] 23R TRENIHRAIRE 0,
ZOZ =5y MIET TOEERTHIFFEDO BN SV T 5,

Electronic Properties of Molecular Assemblies and Expected Roles of
Light Sources

Hidetoshi Fukuyama

Recent progress in the studies of molecular crystals is due to the success of tight-binding
approximation based on molecular orbitals together with the consideration of Coulomb
interactions based on the Extended Hubbard model. These studies on periodic systems will
naturally be extended to non-periodic systems, such as bio-related materials, where the
experimental determination of local structure and associated electronic structure (spectroscopy)
are crucially important. Here the decisive roles are expected for Light Sources. Some pioneering
examples will be briefly introduced.

2 R

[1]T. Mori et al., Bull Chem. Soc. Jpn 57(1984)627; A. Kobayashi, Y. Okano and H. Kobayashi,
J. Phys. Soc. Jpn 75 (2006) 051002.

[2] H. Seo, C. Hotta and H. Fukuyama, Chem. Rev. 104 (2004) 5005.

[3] H. Fukuyama, J. Phys. Soc. Jpn 75 (2006) 051001.
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SPring—8 TO R FLimDIEEWET
B AR EE IS AT, JASRI/SPring-8 = H S8

I AT IR SPring-8 DEEE - B IRILX—DXRERESE DL T THLE—LREHRDT
SYAVADBIEV I FEBEF RS NIRTH S, TLT. T4 T7IMN) —DER LICHELBRED
SRS HIEER E VS LA TIEZEC, 100nm Z)HE — LY A XD F/E—LZERAL, iz, 40E0F
D/NIIVAIE, THEHEEHEABER DL, E<EDOELRSIMITE X REAWLDILIZKY. BEWHE
MEOEFEEZL-OTHRZBEELTLS,
FT.HAHLPFARLTCEEENERAROFEE. EHEMHOBELYED MO DLY (BEYE) Z/E
e 5O ERBREEFEELANILTITOEDTH 1z, TNIL MERXREIFT—42%. J—tR LK
BIFEIFORALIVMNOE—ZESIRLI= B O MEM/Rietveld JEICkY . MEDHMLEBEFEETY
ELJ%4T530THS . B11E. EEMBAEREE RS EDO-TTF ICDWLTBLO2B2 D KB F /(T x
F—AATTHAELEMEREF T —RELEICEFEEIVEVILEZLDOTHS . ERETOTIEL
EDO-TTF #FhEZAHETHA >0 FETFBLG D FHARAMLESIIZELL. EEHETIE+0.6(1)e
TIEIF+1/2 ETHA DT LT, #FEFAEETIEFELZS FITDOVTIE+0.8(1e AN >TER LIS FIC
DULVTIE+0.2(1)e EE-THY ., +1 {fiE 0 DR FHULESR, EMBINEL TSI EEX O TEESR
LI=3DTHD 2, T-B2F. EREEEHADO T /A PICRBIN-BESFHRABICETL
BRFETDHEHRICKYBALHNICLI-LDTHS, EFEEIVEL IO BRIBBDOLVVHERETH
BTENEBRLMLE ¥ —H. . TEFLUDBAREDFAFT/BABROBESFLEKRHKEELTE
PIRELTWDIEEBBALI: Y, SHI12IE. RF- D FRIOHBEEREZARILT 50D FEELLT. XE
BRHICHBon-F#lLEFEETYE VAo EMLGHERT U O v LEERMICESH I HMB D@
FERARETOTE(ES),
CORIICHMGETEHNBEICOVWTEFEE/SHERTUIVILIVEL T ETIFERIEIFIFFREILILT
. LOL  MEDOKRALGREBERRCEN. BE. AL EICLIREBREDBET(FTIVRE. ZD
MEFERCIHECEEOCMER. RRIKEE) THRATLIILD,, EOBEYEMTEREIVRLL &
1T DVD #$ D GeSnTe MFHZDWWTH, ZDTEILIT7RADBEEN T HRAN=—X LD EREARBAIZHY
HHATWS (B 4), EETIE, F 4 H SPring-8 TREALTWLWSF/E—LZFAWN-40EaR DD EIF
AEORFETODIIMNE RAUMEERH R I T OV OEBIKRIZOVTERBNT 5,
1) Z. Kristallogr. 216, 71 (2001).  2) Angew. Chem. Int.Ed. 43, 3670 (2004). 3) Science, 298, 2358 (2002)
4)Nature 436, 238(2005)  5)Phys. Rev. B (2006)74,172105-1-4.  6)Appl. Phys. Lett(2006) 89,201910-1 -3

Recent Advanced Structural Materials Science at SPring-8

Masaki Takata(RIKEN/JASRI/SPring-8)

Recent advanced structural materials science including the current status of the Pinpoint Structural
Measurement project(development of the 40ps time resolved and sub-micro beam structural measurement
system) at SPring-8 will be presented.
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SPring-8 T-7zZ &, ®0DzWZ &
B IR
ot M

7 1% SPring-8 DHHFNEEXFHWTLUTO A2 L THRERERIT->TW5, #
ITARBEHTHINETOMERREEZMBEL, ThE2BEFZSEMAECD VWA ER
EE AN

1) S5 REEFEMME X SREEL % I\ - MgB: BB {58k CaAlSi © 7 # / K

MgB: BB {mEMA CaAlSi iZBW T, JIFE, AUSIFDOER - BIERIZEE L7z clii A m~o
5% - 6 fEORANBEDFEIREEINTWE, —H., B2 I EAPEEEFE-T, Wb
w5 MgB2 B D CaAlSi OFEEHE LTz, FRERDME I RAMBEDRAKEICIRET 3
HAHBALTED, AISI A T BEFEERESED LD ICBEHIZBEET LN
S i MgB: OB ERBRBEMA L WHSBAI L AERKENVRTHDHEF X 5,

2 TR IE MgBo WO Bl 2 AT 5 CaAlSi O 7 + / > bl % 8 - B3 O W b
HHLNMITH5EEZHE L, SPring-8 M BL35XU iZ TE > AREEFERME X MREELER K
UCBART vy v VEERAWES—REHER T -7, BN 7x / U OEUIFEER
—B L., HIIT-AL AAOEI XNV F—FRICEFREBIBELTIVEERF®RENS 7
ZybleT7x/ vaEEBRIL-, YHIZZORELZE-FEBEEEG: OBEEZFR/ L.
MgB: & DB EITH.

2) FESIE X MRFURIEETERIZ £ 5 MnSi O 7 1 5 )VIRGEREVE O #EE

B A ZNVIskE S EET H5WHE L, Dzyaloshinskii-Moriya (DM) MEEAIZ & D H%
FLESBZTBREOMEBLRT. WEDBRIEDALDEKT 5 Hh 4 7 VEBIEBIBF 2R T
Ho M4 FNVRERBHEOBRAZAR - B% - SOt REBPHEFEIECIDOO TRL,
LIk, (RBPHEFREITER S A 5 VIREEEERE T 2B ICENLFETH S, L1 L,
REBESDEFEITEL, RUBEERASLETDHY, HINEE TR AERTE W EDE
REOHIRID K E Ve KRB, PR X REHTRIC B 3 MR RRITRER, 51 5 VI8
EEIKRFCEWTEARGEEARE TR Z 2B AL LT,

FIT, Br 30 A VBTSRRI T 52 H -0 FREMBET 5720, h 1 F7 VR
A MnSi 12 513 2 JELEF{RYE X #REHTES % Spring-8, BL46XU T17 - 7z, BE&H
BEREPBHENSE FEENS5(1+6, 1+6, 1+ )2 incommensurate peak % #:2 L 7=
B, EEORBERFEEZHZR L T\, MAKEL THE2 NI RWIAETH 5, AHEHE
Tk, BROBRLEEED, TOFMERSET 5,
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BRI AVRY  BEREENTIREMIEEHIRR

BRAXFHEIZEH FE—ER

Fexix, H2HEDER LD EAERCHRIKIETY A UV AZFE LRI UEBE—EBREEZ T2 %
%% F L 7= (Sawano et al, Nature 437 (2005) 522.), ZHUZHRAT, ZOHFEWE ZHK 2 13THHKT AV
AB LWL TS, ZOWEIZBWTA L LIEMIAREIT ANV T DRIRTH - T, JERDN-ERFE
TO XD 7RI TITR, ELTOMEBLIL, < RLIPIIFENTEY, 5 ELE
HEEZIL, EROBEBLEL VLIRS T5Z LN TE D,

HHEY AU 2 X DMK IT 0 -(BEDT-TTF),CsM(SCN), M=Co, Zn) & Eif, 7 m v 7 A N
BEDT-TTF tBSFCES DAY 1, 7127 B MBICsM(SCN),] THRINDHEA A ThDH, 01
BEDT-TTF 53 ¥ ®, 71 v 7 AW TORSNOELT ZfRET 55 Th D, K 1I2Z DR S %
TY, TOWEIL, Tuvy s AlTryl BRRAEICEE LZEBRMETHY, Try s ADE

NELRLEZH > TS, fEREENRET S X 512, TOBXSEREITMOR T EL DL, B
AT I OBRURE X, BICHE 22 J7 A2 2T 100-1000 % HE 0,

X 212 Z DR OEREEFEZ RS, EEITDTNREREC TRIPICZEL L (B4 B &
Thd I LITHEE), BROWEME & HITEEME N T Mo AMHERItEEN R bn 5, Eif@E
TTOXMEFTERND, Fox 132 OB ENERIC L DEMERTOMMBICL - ThlERI &
NTnWsrZEERHLE,

AT, ZORICBT HEE—EEMRREIC O W TS ISl L, TR - ISAomEicEs
FHRLEBICOWTHERE & HIZEm LIV,

AR, ERECE, HPIR, K, EEESL, WEE, B AR, BHEFLKXDL L DI
FETH 5,

Organic Thyristor:
Intrinsically non-equilibrium phenomena in a single crystal

Ichiro Terasaki

A thyristor is a famous nonlinear device that is used for dc-to-ac converter (inverter). We have recently
found that single crystals of the organic salt 6-(BEDT-TTF),CsM(SCN)4 (M=Zn, Co) exhibit similar
voltage-current characteristics at 4 K. We have observed a diffuse peak loses its intensity with external
current, and have revealed that the nonlinear conduction of this salt arises from melting of the charge
ordering by external current.
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IR T2 m T, — T DORIARMED BN T E S AFE L, EAEMEYE & FRTh, 130 #E
DFMEDIEIUTE R 2 &GV, FERIR 23R £ 2T, o FHEREPE AR 3@ F e Io x5t LT
B TR 2 0 1. il i 2 LI 5 LSRRG T & 2 72 0B B HE M e E IR 2 i 58 %
ZLEHFEETH D, DOV I E TR L R FTEME RN (U A T VREMER) ZREEEL |
ZOWMERIE LR 2D TE T, B A T IVEEMER TIImgE & R O i 7 ORISR TE D |
ZNENORFMEOBIVUTER L7zt Z R~ L, S HIIEEN D Z DD R HMEDOAVCER L 7= f
RAF AN EOSROPELZRT EEZOND, FhA TABEERTIZ, VT A% —F
UYHEERPNME 720, BEREE O FE b 2 ATREME & <L BT LWEGEE 2 FFo L B 2
bd, ZTHNETHRBELOHMR PR, I 2—F U R0E, SOt E v ET, RIGRE
78 EERATVSESEEMIA 2 D TE o, ZORRBAMEE S A TNV RHKRERBEICBELTWD Z
EDRHABNTRSTWND, IA TIVIRBEREEIZHED | A FETITMBN TRV LWER X A T
Ty ABBIMSNTETND, AEITSETERLIZAA T NIEERDOREIT & AHE, WS
NOFLWIMERZ A T X v 7 ZTHOWTHRIT LTz,

Magnetic and Optical Properties of Chiral Molecule-based Magnets
Katsuya Inoue

Hiroshima University

Molecule-based magnets have attracted much attention for several decades, because not only their
molecular structure but also the crystal structure can be controlled. When the molecular structure is chiral,[1]
the chiral magnetic structure is highly expected to be stabilized by the Dzyaloshinsky-Moriya (DM)
interactions.[2] Additionally, chiral magnets are expected to have such new phenomena as the
magnetization-induced second harmonic generation (MSHG) and magneto-chiral dichroism (MChD).[3]
These phenomena originate from the interplay of crystallographic and magnetic chirality. The
crystallographic chirality triggeres the mono-axial DM vector and stabilizes chiral spin structure. Today, I
would like to introduce some structures, properties of transparent chiral molecule-based magnets and discuss
about new aspects.

1.  Kumagai, H. & Inoue, K., Angew. Chem. Int. Ed. 38, 1601-1603 (1999); Inoue, K. et. al., Angew. Chem. Int. Ed. 40,
4242-4245 (2001); Inoue, K., Kikuchi, K., Ohba, M., & Okawa, H., Angew. Chem. Int. Ed. 42, 4810-4813 (2003); Imai, H. et
al., Angew. Chem.Int. Ed. 43, 5618-5621 (2004).

2. Hoshikawa, A. et. al., J. Phys. Soc. Jpn. 73, 2597-2600 (2004).
Kishine, J., Inoue, K. & Yoshida, Y., Prog. Theoret. Phys., Supplement No.159, 82-95 (2005).
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Figure 2: Crystal structure of K, ,[ Cr(CN),][Mn(S)-
pn](S)-an(m

[Cr(CN)¢1IMn(S5)-pnH(H,0)1(H,0)

Figure 1. (a) Picture of the green needle
{(S)-GN} single crystal and (b) crystal
structure, where Cr3" in brown, Mn2" in
red, C in gray and N in blue. A
schematic view of the chiral conical
magnetic structure with the chiral spin
twist pattern of the transverse
components, where the arrows indicate
the representative spin S=5/2 carried by
Mn?".

Figure 3: Crystal structure of [Cr(CN)6][Mn((S)-
aminoala)]*2H20
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Na,Co0, + 1. 3H,0 IZFETFE R S 7= 418 T D =231 MR LB s8R T SRR by s B s i &
ORES = A TICH KT DRRWER EO RN HIERZED TV D, KEH TIL, NMREK
Car 7 b UHENC Ko TR ZOWEROBIRES ORHIE, A8 HHBERO 7 =L IH O
FARIZOW TN T D,

BAE SRR L/ TIEBEEEBERE TU T Tat — L A =2 2R_ET[1], I./6 DIK
RETPICE>THAD L (2], BEEX v v 7BEBICHIROB N FET S 2t 2 m Lz, £/, F
A R T I HRE LA BRI atlik N el fmeE s LUFTEAL 3], A —HE
WENEH L TWDHZERHLNIIRoTe, SHIT, 27 M UHELIER, 6 HO/NS 22K v MIR
D7 VI MHOFEE R LIZ[4], T OORERIE, dy,, OMFELZFFOBBENREI L TWDHZ
L ERRSRIET D,

—J5. T N U U ANRENED T HICONSBREMERBESRL 22 0 | T KT D, B RE
DOFBUCE AP EEARREZ R L TVWD L E2RBT2L0TH D, HHTIE, A U HEE
DESEAEIER KD T OBRENZ SN T biEmT 5 TETH 5,

AWFFEITEHAEIE (Spring8) , IWNMHKER (BRLK). C.W. Chu (Houston U), C.T. Lin (Max
Planck) & & O IL[EINFFE CTH D,

1] T. Fujimoto, G. q. Zheng, Y. Kitaoka, R.L. Meng, J.Cmaidalka, C.W. Chu, Phys. Rev. Lett. 92, 047004 (2004).

(1]
[2] G. q. Zheng, K.Matano,R.L. Meng, J. Cmaidalka, C.W. Chu, J. Phys.:Condens. Matter 18, L63 (2006).
[3] G. q. Zheng, K.Matano, D.P. Chen, C.T. Lin, Phys. Rev. B73, 180503 (R) (2006).

[4] #H-FHEWE o, submitted.

NMR and Compton Scattering Studies of Na,CoO, * 1.3H,0 Superconductors
Guo-qing Zheng

Na,Co0, * 1. 3H,0 is the first cobalt-oxide superconductor with 7,=5 K. Our NMR and Compton
scattering studies indicate that the electron pairing is in the spin—singlet form with line
nodes in the gap function, being most consistent with d,.,, symmetry. We also find that the
antiferromagnetic spin fluctuations increase with decreasing Na content, which suggests the

importance of the spin correlations in the occurrence of the superconductivity.

72



120

T T T T T ‘3|
£
B {?\ 4 T T T T T : r
Ji [
— . ||
B % 4 ™ =
i | — e 1 |
| e :
'; b @ [—|U—> P
L £ 1w = o . . =
A
= .2 @ R
3 D Lo i N .
_3% ga = - = ——
L . 1. S n =
ON ——i_ 5 =
3 7 S o 17 2 -
— = £ i o N
*N ﬁ 2
- oo g é {j‘g 1w - i L
C.)M - ; H =] . .
[=T-1)) \0 é o ”l £ Ul
2 E ey i | | | | ?4 | | Y
1 1 1 1 1 .?fi [3s} on [ag} (321 (o B o] (o] (]
=)
S8 8 3R TG (%) Wrys 1ySruy
('ne) Ansusjur YINN
I T T T .
o
3 o 4 @
. e . u .l m‘ ﬁ“’ 1~
o N‘I 2 Al g RR T
I ”, ” .i (‘;‘“’"\I&? - -‘o)\'/"/ . ]
- ? 896 P SSY o |
<
U\0 o
3 N q1 = ~
: g 1 ¥
[ 1 =
- 1~
1 1 | | .
L] ] — — -
o =] o )
= = =
o 4
o

(;.00sw) '1y1

73

4.5

3.5

2.5

1.5

T (X)



2 OMAICRE L-BER S FOMHIE

RILKRFRZREBLEE AT LRTE EFHYEER) IMELE

B oy 132K 2 K <HI S iz MLz b Z ik, WS T2 BRIICES S &
D ENAREIC Ao Y BRFEY T ORI HRENE - S ORIy T O FRFE AR FLVEF 23 R RE
HEMLFBETHD ZLTHD, HMAEMREDOa—BIERIZTLO—BITHY, MES TV T RS —
R RICHTIE LIRS FIIFELRNED, TOETHREE KM LIZHASMHEIRD,

SPring-8 BLO2B2 (Z351F 5 X #RM KIEHTEBRIZ XV, ZALMEEML & 57 7 CPL-1 CTIEAALH T O,
— O XA~ —=BEEENTNWD Z Enbnolz? o (Fig. 1la) Z O FEANIE, 5 FEFHRICL
DRDENDHIMIL LT 0, =0 XA v~ —DLEERETH L HMUTH D, ZOWETIE, 0,0 FHD
DOEKEME— A > NEHOHEMERITEEZT 5, OSOREBEIEME AAERIC X v —EHEA RS
BT 5 Z & CRERBIEIZR>TWD, —F, CPL-1 HD N, 11% Fig. 1b I3 & 57 S
WiEEZ b2, Ny TR E—A Y M0, MEME—A > MEOMAERZ T TRl
FINREDDTHD, THBNEIHIZLVBERE— A RGTREZMWTLE D &, 1S
IREE DI WG O H AR Clde <, WEMBHOHMEMFERICEY SBIZZ2s b0 MffIhD,

(R AR ER Y] NEX 2D THD P, CPL-1 12 L= 0, DRHLEFRIE, 50 T UL LR TR
{ENBINTIERT 5, TN D, BUROBIS CIIRL 2RI S IZIEAR+TH D P, Bbo
WRIT TREGFEHES 2L b0 MfFSiLd, CPL-1 DISMT, 2 DD ALMERLNL &S FI23
WCHBL L 2B E OB R DML STV B 0%, &M D 0, 0 T OESIBIE S TR, 4
%, SORLHIMBHIRAROEWERICLY, REGFHERESY]) OFEBRMIMGEL O S LTS,

ZOMRITRESS, SETE— GRKR), AMRBERER CRBFR), mBEEM (R4, b, 2
HsE KRR, bR LK) #FKEDIFENIETH D,
1) R. Kitaura, et al.: Science, 298, 2358 (2002).
2) T. C. Kobayashi, et al.: Prog. Theor. Phys. Suppl. 159,271 (2005), and references therein.

Magnetic Properties of Molecular Oxygen Adsorbed in Micropores

Tatsuo C. Kobayashi

We have studied the magnetic properties of molecular oxygen adsorbed in the microporous metal-organic
solids. In O,-O, dimer, the field-induced rearrangement is expected in high magnetic field. Up to now, the
metamagnetic-like behavior has been observed in three compounds. We aim at the experimental verification
of the field-induced rearrangement.
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EERIRZFAZRNEEBZHARE RiBEOEM

WEH O33N L CTEF IR S 4L, AL BRI E O 2 OREE L& 27,
AR e TR, EIREBOE L L 7 - MEmAEE OB EE) L TR 22 2 ERE L,
Ly F DOREEZALROEHESOSTEEREOMIEZ I 6N T2 2 L ITEEE B I O,

X BREIFTEZ TR 0 1 OfE 2 I ET 2 8RE, (1) FishHIcAER T 2 e sy 0613
BABNRE L TREIND, (2) BEEIEEI 7 v VREE LT 2&E L, Q) tmEic e
IREEEAL LR ERICE S bR B D, (4) RISV RS TR EIND | 7o E DR
NTHEND, ZNOLOMESETRT 5720, 4 A=V 77 L— Mathigs 2 L E2e W dic
AN ARIRELZE X B A T HBFE L~ U AREFE THRY Uy ABPLZERUC L D XREELD
BRI mREE AR BURTRERIE 2 FRE L Lo, E7o. JEIRGTRE & IR RO X EIT 6 2 14
DIP 7 L —A RV IRLENET S IP ZHEEICIELZFATE L. BUNe kK mEZR O RE 2 F8 L
7o 51T, KEEZEXHH A T % SPring-8 ® BLO2B1 B — AT A % & L C. EHEE X OF|
MAAREIC LT, B AR RIS 72 LI L,

BT, ARG 2 R U C EHACIR RE TRV O o 3 MERREEAR 1 2 FF 0 3 LRSS IRIZ IV T
JEIHER B D 4y FHEEIZ DWW TH B2 R AT, B b a2 40K IZWAIL . He-Cd L —H—2
(442 nm, 100 mW) & 7' U —> L —H— (532 nm, 100 mW) Z 26 & L C, [Al#zTF = v~ /X— (50Hz)
EHOTHEEE U —V — e M &8 Tl & & TR L S SO 2 b2 e Lz, Y
FHREDIRE LA OB A IE LI-(Fon|-|[Foff) AR L Lc 27—V A EZFHE LI 2 A K]
B IZ R L7z 442 nm TN L7284, (Culb)2=v O EOHFE T L 3 vHEETOIHIC

BREFBEEOIEFPBI Sz, —T7, WA BALIZ 532 nm THENE L2 5E81213A
BB SR o, ZOREREERGFENS, {Culby=y hoOm ECEHl S =B 15
FEZAIT SR (2 LE 5 S B bIC xS T2 Z E 3R R E N D,

Single Crystal Structure Analyses of Photo Excited Molecules
by Low-Temperature Vacuum X-ray Camera

Koshiro Toriumi

Molecular distortions of photo excited metal complexes in single crystals have been directly observed
by accurate synchrotron radiation diffraction studies using the low-temperature vacuum X-ray camera.
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B IZ B W TE, EHOMSTIIRS, XF@ho [H) fEThorZernkobnd, 2
(X HBIOFHBES TIX, ROISREOIN LR ERZ TR 2 BT ZRE L, UBATHNZ LY
7Ty IREHOMBULELZFHHE L TWHNL T D, i), MRS OGEIZITRER RV, $B—

IR L7 TR M AR TS] ChO2MEND D, FEBRIIZZ O X5 fld 2 ElT 5 OITIE
IZEEL WV, BUR TIIMIRIC LI Wi dh (B XA Gh) X RE OB DL WA
LRGSR E AT ~ DB XS SN TLE 9,
3. FARBATAHILKEREEEZHAHEIERE

BT F 2 1%, PHH OB LTz M AR w O I VRS ORISR 2 36 2 72 5 BN D, B2 TR
Bhz alfis S8, BB O REM A D FIEZIE L, MR w PR LIE, B RoEE
BER N ANaTFTA RROREAZRL THERLAE Y Z20EHR EDBRICKE LD TH
O, fmORMTz=—7 TR, NEVoTHITEM LTI DT TH RV, MITHERITIE
IfChote, ZOFELXICHTIVUL, FEMIZIZED L S ofld THRBEMEMIT A ATaEIZ 7/ 5,

AFEETIE, FEEAHIUE MR e U RIS W TEN S N2 EBaEE 2 Slc b i g,

Structure Analysis of Topological Crystals

Yoshio Nogami

With the progress of the diffractometers and analysis method, high resolution structure analysis is
powerful technique to study the physical property of the material. However, the good quality of crystal is
indispensable for both single crystal and powder structure analyses. Recently, we developed new crystal
rotation method under vacuum to solve ‘topological crystal’. This method is applicable all the crystal.
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