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Fig. 1 Depth dependence of Raman spectra
of diamond-anvil under high-pressure.
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Fig. 2 Pressure distribution of diamond -anvil
under high pressure.
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Charge Ordering and Superconductivity

H.Fukuyama (IMR,Tohoku)

“Charge Ordering(CO)” itself is not a new subject, not to speak of the Andeson’s proposal to magnetites (FesOs) many
years ago. However this CO or Charge Disproportionation (CD) has attracted much attention recently because of its
unique features revealed in various experiments in transition metal oxides and molecular solids. Especially in
molecular solids there are many examples by now;

(1) DCNQI2Cu: The sharp and huge metal-insulator transition is understood as a result of cooperation phenomenon
between charge ordering in Cu sites as Cu+: Cu+: Cu++ and the Peierls transition of the = -electrons on DCNQI
molecules.

(2) TM2X: CO in this family, which was originally suggested by the NMR experiments and then confirmed by the
straightforward calculations, is stabilized even in the presence of finite dimerization. The existence of CO is very
natural in retrospect but has never been anticipated before. The theoretical finding has led to the discovery of the
transition to the ferroelectric state observed by the measurement of the dielectric constant at very low frequency.
All these have resulted in the modification of the Jerome’s phase diagram believed since early 80’s.

(3) DCNQI2Ag: Without dimerization, this family is an ideal “1/4-filled” system having the CO state, whose stability
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is sensitively dependent on the external pressure. Near the suppression of CO state, the resistivity is found to be
in proportion to T3 indicating the existence of a possible new type of electron liquids in the vicinity of CO state.
(4) There are now already several examples of the onset of superconducting states in the vicinity of CO states.
Actually superconductivity seems to be stabilized in the CO state, i.e. CO and superconductivity are not
exclusive, as far as the experimental data of resistivity is taken literally. If this is the case, the driving
mechanisms will be very intricate and interesting since CO should accompany both charge and spin fluctuations

with large amplitudes.

See related references: H.Seo,C.Hotta and H.Fukuyama “Toward Systematic Understanding of Diversity of

Electronic Properties in Low-Dimensional Molecular Solids” submitted to Chemical Reviews “Molecular Conductors”.
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FEADRAE T2 “EEDIE” —NaV20s DEMRRF—
"Devil’'s Flower" Blooming in NaV20s under Pressure

HRMMERF B R Y. Fujii (ISSP)

The quarter-filled spin-ladder compound NaV20s undergoes a novel phase transition at Tc=35K associated with
its spin, charge and lattice system. Its orthorhombic phase (Pmmn) above Tc has a charge-disordered state as
nominally represented as V45, We performed extensive neutron and x-ray scattering studies on ISSP-owned
triple-axis neutron spectrometers at JRR-3M (Tokai) and four-circle x-ray diffractometers at Photon Factory (KEK),
respectively. Below Tc we discovered the cooperative occurrence of atomic displacements(!l and the charge-ordering
as V¥ and V5* [ both modulated with gq=(1/2, 1/2, 1/4), and the spin-gap formation at q=(1, 1/2, 0) [1:3l. For last
several years, however, no conclusive structure of the low-temperature phase has been obtained. Very recently
Sawa et al. [4 succeeded in a very precise structure analysis claiming a monoclinic symmetry and observed a
concomitant monoclinic splitting of Bragg reflections by synchrotron x-rays. We have also carried out an anomalous
scattering experiment across the K-edge of V ions (V4 and V5*) to fully determine a charge-ordering pattern by using
such a monoclinic single domain crystal. We have been led to the conclusion that the layer-stacking sequence along
the c-axis is the so-called AAA'A' type instead of the previous ABA'B' typel4l.

Our high-momentum resolution synchrotron x-ray scattering experiments under high pressure further revealed
unexpectedly interesting features of this compound. The atomic displacement pattern characterized by a wave
number vector q=(1/2, 1/2, g¢) varies systematically as functions of temperature and pressure. Thus obtained T-P
phase diagram with respect to gc %) has many higher-order commensurate phases and it resembles "devil's flower"
theoretically obtained by the ANNNI (Axial Next Nearest Neighbor Ising) model ©l. The above-mentioned
experimental fact that the low-temperature structure with q. = 1/4 at ambient pressure can be represented by the
AAA'A' sequence strongly implies the justification for the ANNNI model applicable to NaV20s5. The current hottest
issue i1s "What is a microscopic mechanism to produce such competing interactions between the 1st and 2nd
neighboring layers along the c-direction in NaV205 as the ANNNI model ?".

These works were performed in collaboration with K. Ohwada (ISSP, now JAERI/SPring-8), Y. Katsuki (ISSP,
now ACCENTURE Co.), M. Isobe and Y. Ueda (ISSP), H. Nakao and Y. Murakami (Tohoku Univ.), E. Ninomiya
(Chiba Univ., now TDK) and H. Sawa (Photon Factory, KEK).

[1]Y. Fujii et al., J. Phys. Soc. Jpn. 66 (1997) 326; H. Nakao et al., Physica B241-243 (1998) 534.
[2] H. Nakao et al., Phys. Rev. Lett. 85 (2000) 4349.

[3] T. Yosihama et al., J. Phys. Chem. Solids 60 (1999) 1099;

[4] H. Sawa et al., J. Phys. Soc. Jpn. 71 (2002) 385.

[6] K. Ohwada et al., Phys. Rev. Lett. 87 (2001) 086402.

[6] Per Bak and J. von Boehm, Phys. Rev. B21 (1980) 5297.
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Fig. 1. The P-T magnetic phase diagram of CaFeOs.
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Pressure-Induced Superconductivity in Ulr

Tatsuo C. KOBAYASHIY, Hiroyuki HIDAKA!, Teruhiko AKAZAWA?Z, Etsuji YAMAMOTO3,
Yoshinori HAGAS3, Rikio SETTAI* and Yoshichika 6 NUKI34

1 Faculty of Science, Okayama University, Tsushimanaka, Okayama 700-8530, Japan
2 Faculty of Maritime Science, Kobe University, Higashi-Nada, Kobe 658-0072, Japan
3 Japan Atomic Energy Research Institute, Tokai, Ibaraki 319-1195, Japan

4 Graduate School of Science, Osaka University, Toyonaka, Osaka 560-0043, Japan

Pressure-induced superconductivity is found in Ulr without the inversion symmetry. The pressure-temperature
phase diagram has been investigated by means of the electrical resistivity and magnetization measurements under
high pressure. The phase diagram consists of two magnetic phases, the Ising-like ferromagnetic phase (FM1) at low
pressures and another magnetic phase (FM2) with the small ferromagnetic component along the [10 i] direction at
high pressures. The superconductivity is observed in the narrow pressure range near the disappearance of FM2
phase, where the temperature dependence of resistivity follows the non-Fermi liquid form of T 6. From these
experimental facts, the superconductivity is considered to be associated with the critical fluctuation with the
disappearance of FM2 phase. Since the crystal structures do not have the inversion symmetry guarantee that |k, up>

and |-k, up> states degenerate, the pairing symmetry is of great interest.

Ref.) T. Akazawa, H. Hidaka, T. Fujiwara, T. C. Kobayashi, E. Yamamoto, Y. Haga, R. Settai and Y. Onuki, J. Phys.:
Condens. Matter 16 (2004) L29.
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4. LEDX D 2BRM G, VUV « SX mlEEDERO FMFEHENMR LEN D, BUERH S TR T, by 77y
TR, RR7 Va2 b—2 ORI E, kiR A Y v bH Y PEEM BFZEDRMOI-OIC, K& N85,

FDIEN, E—2T A UHIFE LT, XV A XOREEEORT, TE DOV O ERELE STz,
T2, WA TIIERET L —V— & PEEM Z#lAG b bt STk v, K02 PEEM IZBI L TH, FHEA

64



b5, PBETIE PF-AR T, /NEFRAK SRR EROFEZED &5 L LTWDH, A% 2 ONFORFIEH 2k
T, HLWTATTEH LT BER’ D S,

PLEo & 50, @ eIREEIc B L TRt~ bz b o0, REO L@ LI L TEITRENHTH L, Lie
L7en s, ZHETIIBEDE & I3 ERONIEE O b, REREIRSAFE O, SR TRITIE, @i EDER] & 2Rk
E~DARTENRFE LN,

ZOWMEFTENTNDOE Y v a VOERE L TWEEWE, REEMAORMEBER, RIKEBROZITER, KEK O
/NEFRLURBYER, NTT OEDFR AR, KROR TEZIEIROEH N LV IER LI, BIIEHET 2,

200444 A 26 H (A) . 27H (k)
WO KR A % v > /XA
W - UVU-SX Bl e A ek

4 26

e KM O
13:00 - 13:45 [#z] LEEM ORELETDOREHE]
I (RIREER)
13:45 - 14:10 ISi Fefbisifisfeo> V 7L % 4 - LEEM #i%%)
B ECEPss, 50 365 (NTT PIEsb ey JEmEnsr)
14:10 - 14:35 [Cu,Pb/W(110)?> LEEM,LEED,PEEM C & % BiHI8152 & REEARAT
LR EAK m=e R BRK, e M. @fE Z%. E.Bauer!,
I 2 (KBE@EAR, 17U Y FINNER)

14:35 - 14:50 KT

JER L HR
14:50 - 15:30 [#x#Ez%R] [FTE5 Stereo-PEEM D%
K # (REEWKR)
15:30 - 15:55 [Multi Emitter §Ffi%E O % —LEEM, PEEM, FEEM (2 & % Multi Emitter OEIfERIED real time #12%)
BHE e AN AE. B BT, Tl 2 &b OBEL R OKEL
T B s AL BE =20 JFER Rl 2 (BIROK. T AARE T 2 E Ll
15:55 - 16:20 [SPring-8 BL39XU & PEEM #% H\ 7~ Gibeon #kFE77 D micro-EXAFS & ]
AN EAL BRE &L AN Bz 2 NP ROR 2 SR R L MR EC
Fks RS, B 3, /MK EA 1 (HISOR, WJASRI, 2R TAfF, 3L KS)

R B
16:20 - 16:40 [LEEM/PEEM [EEEED B AFHBUCET 5 #5E]
16:40 - 18:05 ARAX—F v =m
1. THHE PEEM (2 &% Cr/NiO(100) 5 i O R X K 1 22
FRMERR, EIL S L BB OEHET. BUR HAH BE O OK—, KT BZ
(HRPERE, 1 TERER)
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18:10 - 20:00

R JNE
9:00 - 9:50

9:50 - 10:15

10:15 - 10:40

10:40 - 10:55

= 50|

10:55 - 11:15

11:15 - 11:40

11:40 - 12:05

12:05 - 12:30

12:30 - 13:30

66

2. MESNLELFEE W= PEEM &0 fRfe ||
Bl 2, Ak 20 R BR B0 BE, & Z%, QL ®k, AW %, EBauer!
(CRbgEE@EA, 17U FMNEKR)

3. [EXPEEM MRV X—7FF A YL L TOINEME SN 7= LM% Wien filter DF%Ef ]
HE KM, AR B IR IR TR OBGE, BR O Ft. SaKk A WORER,
WA R CoKRAgar, 1 AET)

4, TPEEM % AW 7o AEFBIEE M : soot, graphite, ullaren, CNT
2= i, #mEE WUt Bk B! (BITK. TRIK)

5. W R % Zr BA{LW) CTIER L 7= Re D 3 BEEZ by
B RERI. EEOREN, FRER RhEE. LR OB, R SR, L P (EMLKN)

6. [PEEM & SXFS (C Lo &R (HE) /Si1C (GER) H24RDOKikEE]

PR, AR B, TV T 4T kS A. BE O fEE, ER HSL (L KER)

7. THiSOR 23517 %5 PEEM 1= FOBLRI |
/N BN ORR BER, AERBEEIC A0 FEk (LK HiSOR)

8. [PEEM (2 X % In/PTCDA/MoS: &0 In 4xJ& 5 7 ik
BE e ETAEM, MR R, RE E. BT G (TEREKR, “BIED)

BH=

N
[#%&] XMCD. XMLD %F|f L7-BXEESLE L ST DREH]
AT B GRKHHER
(R 2A3¥y JREMHEIRIZEIT 2 vortex A 7 VT 4l e PEEM (2XB 047 V7 ¢ ODEEBLE)
BN iz, RIS OTEIR. Bk K= /Ny ER 2 GRKRI, VERME, 2&E =)
Dt 1B SE SPELEEM IC X2 2RGHE T/ T 2 — 7 O#l5
D R, gak F (NTT SrERs IEaERT)

(!

FER
[SPring-8 IZBi} % PEEM DORE & EBRDELIR]
[(1) SPring-8 235(F % SPELEEM & PEEM SPECTOR #EDMEA= &7 ||
/MR &S (JASRI)
[(2) Spring-8 ® SX HBLUHX t—AFA 21} % PEEM SPECTOR = £ % XANES 35X UMCD #i%2)
B @i BT R, A BN AN Bz 2 N TERS. SR RT3 5k,
= MRz, A P, Ok IRSEAD MR W5, HEF SUE 6. SR 6
g TEB 2, /MK S (JASRI, WJAERL, 280Kk, 3PF, 4PEMRF, 5BULKR, 65K)
[(3) SPELEEM (Z L2577 & Mo 7 /LD
5 OGHE EAK ELHE O EE D BHE L AN iz 2, HERERER 3, 85K 45 3, E.Bauer?,
AL R MBI ZEEE L Mk B (JASRIL LRBREEAK, 2H0K, SNTT, 47 U/ FMSEK)
[(4) SPELEEM |Z X %4:J8/Si(111) D REAm )
B . ER GHEL BE &EfEL 0o HE, AN iz 2, EBauerd, L IR,
I 2, /R A (RBRFEEA, WJASRL, 2 K, 37 U Y FHALK)

U=



FER W) G
13:30 - 14:30 [#REE] DEETA eI 70 L 2REEERT () |
T fE GRORERRLKR)
14:30 - 15:10 [#kiEsEm] Wien filter % HV 72 EXPEEM JEDBLIR & waEME:)
O BTR ORMh, R CEEL IR &I, Jl8 e, BE HFE L EE a2
JbE s s. S5 AR 4 CILRAMBERE, ' WbiBetE. 2 B ASE 7. PKEK-PF, 4 HUCKEE)
15:10 - 15:35 [SPring-8 BL15 (2351 5 @ = 3 /L¥F — XL © XPEEM OBH% 1 |

B B, Ltm FHEE R Bk BE OB (A

R ORT B2
15:35 - 16:20 [RFAF 4 2B var] TVUV-SX EIEEESER~DHIEE
SN T— KM, P FR, MR BA

(G IR - R 2E6E ]
RRBIGETT, GBS BEIH 40 0 HHEEURE 10 4y
{RHERTE © 88 30 /oy HEEEIGE 10 4y
— PRI ¢ BRTE 20 0 FEEUGE By
® NIHFKXTITOHP L PCT Ry = ¥ =M TEET, Yry=y ¥ —% THHOEEIE. PC % ZHEBEE
A%
® NHIRK AL INDFbHORAZ =2 TFRBWEE, LV IHERE L TEIN,
O RNAL —R— RDH A XL, £ 80cm X it 100cm X2 LTI,

[FRE =]
26 HOWRESHET %, BESZHBELET, FOITSMEI N, BEES~OZNMOR LiIAZIZ X E LT, Itk
N O AR FE S B O BN Gk — 52— (http://obana.issp.u-tokyo.ac.jp/leem-peem/) D IEAIEH DO AN THT
o TLEEY,
ZIN#1% 3,000 T G4 HEU

[77&X]

JR HERR - BRI BARAER D DS AK 25 4,

PN, BMEE AR — 22— (http://www.issp.u-tokyo.ac.jp) & ZE L EE W,
(5 1]

WM EE OIETAMEIZ BT 2 BHIL. PEMOFR— A=V % TE L&,
[BAHEE]

B F (KPKEWE K, kosikawa@isc.osakac.ac.jp)

Fok, BT FR (RIKE@EK, yasue@isc.osakac.ac.jp)
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LEEM O & BS5r0 ER
KIEKBERT: « =L 7 bu=27 ZAEFBEPEET, )1 26
Si BR{LEEBED Y 7 ¥ A & LEEM #1282
NTT WYEECEEAF, B EREPiER, 80 &R
Cu,Pb/W(110) ® LEEM, LEED, PEEM iZ & 5 BIf#812% & #EMmaT
L WKWK 2RI BRK 0 BE, B 2%, EBauer!, 8l F#i
(Kbr#EEBEAR, 17U FIMSEKR)
JFFEL%| Stereo-PEEM DR %
PR 72 X2 ST PNE S 7 NE NN L I
Multi Emitter SR OB
— LEEM, PEEM, FEEM Z & % Multi Emitter OBIfERBED real time #12%—
U ARFBTEE, 24K COE [/ 777 hU—) | SAARETM. ¢ WE L@redr, M| %1,
AR REZ L WA BT T Zv 2 Rk B3 B KRS, L BB, s . BE E4
JE B Fnf 4
SPring-8 BL39XU & PEEM # iV /= Gibeon #kFE7 D micro-EXAFS HIE
HiSOR. JASRI', m=ff2, JKEKFS, /Ml EA, BH @iEL BN ez N fKe?,
g T AT EC L &E B Ak B A0 HERL MK B Bl #3
XMCD, XMLD ZFH L7 BEEEBR L KL D RBH
HRPERE, AT B2
AV Ay 7 BEHERIZIT D vortex AT VT 41l PEEM (2L 2015 YT 4 DEZESLE
BN iz, BN IEIR, Mok JRIEA /NEF TIOR8
JtETFHEMSE SPELEEM 12 X 2 BHET /) F 2 —7 DT
NTT WVEECREnt, #50 2Kk, gak
SPring-8 NF /77 ) uY—HAXEF vV =2 MBI} 5 SPELEEM & PEEM SPECTOR &#EDEA= &7 K
W ENE N B RV EF e v & — bk A
SPring-8 ™ SX BLUHX B —AF A i} 5 PEEMSPECTOR iZ & 5 XANES & MCD #%2
JASRI, JAERIA, HITKY:B, PFC. PEMAT D, ALK E, ALKYF. W @i AT 3.
T ML AL BN ez e, B BEOKC, gWK ERE. S HUE. = M2, A . Bk JRFED,
FRE MPTE, H9EF BUSF . SEMR (R BN IEIR B MK ST
SPELEEM (2 X 55 & k¥ > /L DOFH
JASRI, KFCEBA A, HOKB, NTT HERERF ¢, 7V Ik o, 2 e, 1K ZA i mfE T B0,
o BIZA BN iz B HIECERERIC, K T C. E.BauerD, L HIRAL MBI FEA R S
SPE-LEEM (Z & 5&B/Si(111) DOFFH
KBgEE @R, JASRIY, HUK 2, 7 U VIR 3, WK 2=, 6 HEL, gl &L e B,
BN ez BE K20 @L FR, E.Bauerd, /MR EAT L B
HEFEY/IA0 ST T 412k B REEERST
FORERLRY:, T AFIE
Wien filter % A\ /= EXPEEM JEDOILIR & wTREM:
JEKRAEE 1 kAR 2, BAE T3, KEK - PF4, SUKEES, 32 1 #ise Kbl B &EH L
JUlRy &L HA MEE L ZE B FEE WS bR #e SR RS
SPring-8 BL15 28T A ET k¥ —X #EI#ED XPEEM DBE%
YR - MBI SRR, E)I e, e B, AR Bl mE



P-01 J&&% PEEM 2k 5, Cr/NiO(100) REOHIELELE
BRPVERE, FEERAKR, % Wbk, =L #FH e, LB Gl FRbWA, BEH K—, KT &2
P-02 ERNEEHFHEEFAVEZ PEEM B0 fEER L
KBgEEEAR, 7V R, B 2, HK =0 R BR, A B1E. 66
A M 2. Ernst Bauer!
P-03 EXPEEM ATXNV¥—77F 74 ¥ & LTONEME SNz 2T E Wien filter DFREF
ERAERF 1, AAE -2, CREST, JST3, Hr3e Kff1. gk a2 JIlky &, T BBz 2 &ty
AR AL W RS WA e
P-04 PEEM % BV EZEEEH ; soot, graphite, fullaren, CNT
AR IIERT, 2 H# % U, RIRCERS* EKk B
P-05 WRE% Zr B{t# TEfi L2 ROCERBREE/
M LERTF, BEXET LR B WAL EE R, B . (LR BE—. IR EE, KE P
P-06 PEEM & SXFS ik 24RE (HE)  SiC (BEiR) BEEROREEE
WLRER, P ER, &% FE TV 7y 'S A K ORE, BT iR, AR FEL
P-07 HiSOR 28I} 3 PEEM rY =7 FOEIRI
HiSOR. /bl EA, AF BEI, AXKBESC, A0 HE
P-08 PEEM 2 X% In/PTCDA/MoS2 %M In &8 R 5tk
THERBE, B L FEhdx, HEEFALER, R B, BV sE6], BB EHE (SR

VR ER,

M
S

0-01 LEEM DOJFH & Fir DR
RIRERBERY: - =L 7 br=o G500, B 2
Principle of LEEM and the results by using it

Fundamental Electronics Research Institute, Osaka Electro-Communication University, T. Koshikawa

R XX —EIEME (LEEM) 720 LB FIEMEE (PEEM) M~ OREOEREHED Z L AHERLH LWE
BT L ML ZB TN D, A TIEIN D E AW REICET 2 AR RIFED G E > THB EZANEY, 4%OZh
D OSSR DR E AW T OHER SR A1 E i 2 X5 72012 TLEEM/PEEM #ifga | MREERE Lz, AT
XLERH) PEEM % W ZBFZE 24T 72 > TO D BFFRE 3%\,

LEEM 3k TH 5723, PEEM &Mt OE#RESEL Z BRI HREXEHBEMSI THD, 2T, 22
TIX LEEM OB EMINT 258 ORI 2 55 2 a5 L L i, LEEM % AW &bz Gl Ofs R fith <&
#WSMNE 2 LEEM (33 2R 2 L7z 8 E X TV D,

LEEM (3Ex= R VX —FET BK—Kt+eV) ZERmICAFT SEEEERRDEMAEREZ LEHEETE2ET L AR THE
B REOERFMBINBIRZIT2 0 ZEBHEED Z 2 KRERBHME LTV D, a3 T2 MBELN D ERERIT,
1. Effra bFRANE 2. FEHaIV R IA RO LDOTHD, ZHOOEEMHRHE2Z 2 THIAEITR O TE
Th D, B OFEREHME (TEM) O X5 ICHREGEORGEE G252 2 L3k s, 2 OBMEE CILFRIC LEED
IRE—HAGD T ERHRD O TREEMT b PR TH D, FIRRE 7 N—F ¥ 21T 2 L RED 0.2-0.3um FEENS
OB Y =2 %G5 2 LN TE, JRFMEEMRIT A ATRETH 5, AV U MBE EE AV 5 & RE ORISR 51
WAEOND, ZHHLKEREBHEO—2THD, LB FORDVIZT7+ b2 AN E—L L LTHWS &, PEEM #
BERELND, I CEERT D & EFEROEISHIET 22 b7 A MBIELND, ZXALX—RENX BREAWVD
& XPEEM (2720, XPS X° XANES % & 5 Z LIC X0 FEAIRREL SOk U7 BB 2155 2 L 3R D, E7oid o
fRXeEME > L REOMKEEICBET2HERBELND, 20X IC—2OBLHERZANVTCEERERESD Z 3 H
K%, EIZLEEM % HUMI L THEHA BPEICHERICONWTHREEZIT I,
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0-02 Si BMLERiEED U TV & A A LEEM 858
NTT D PESEREDE, B ECBrpisst, il 2K
Real-time LEEM observation of thermal decomposition of SiO2 on Si surfaces

NTT Basic Research Laboratories, Hiroki Hibino and Yoshio Watanabe

Si &M Eo Si BALIEIL, BEmEZE ToMER, R Bk A s LRSS
ZERFBENTVWD, Al Uy M I VS D OB LAERIZ LY |
Si(001) B LU Si(111) Kifi RICEEIEA TR L, B b EE R 4 | (KHE
TFHMEE (LEEM) I2X 0 VT AZ A LB L-OTHRET S, M2 T, CoP
LSt OFEEN, BLIEOBBEHZ KT THEBIZONW TR ER b HET 5,

X 1%, Whigme s CERLIE A AR L 72 Si(111) £ %, 1081K TOMEAHIZ,
TWRETFICE VIR L LEEM % TH 5, “kETEHVZ LEEM 4T,
INEAR  IZIEM B ORI B L, FRE & & B ITIiR T 28623 Bl S
7oo Z“WET LEEM o JBEINEEE, 00 B —2a% A7 BIE
LEEM TS < BEIND Z 0D, M 1IZRWT, MRS L /2% K1 dhasseh Co{LiEs ek Lz Si(111)

OIFEHFRESHE S BESNTND Z b5, U 7% A 5 LEEM #E1C & i %, 181K T} LEEM 2,
o i \ i ) i W\~ P R 0 L 8 R A EE 25 BB e L 7=
D, BLBESRA RO A S TIRBET 2878, IR X S, Nk ik,

T. LEEM Bk v, (1) BB, KA FOILK &8 E ORI R E

52k, (2) A ROWEICITEHERRRPIERIND T &, (3) A ROBERNERFMICLbTREDLZ &
(4) BMEBIE OB, BMEBBEERE S B L, KA RBEMET T2 2 LENRSNT, S I, finL Si
FERICIBNT, RNE =X DEET T v I ADY Y RUA TRV, LB )T 5, Co BLU 81 AFDRE
Ao, o7 LEEM 413, Co X0 Si OAEIC X 2 LARBBER E OKE . F222/g & U CHmRICR L,

0-03 Cu, Pb/W(110)® LEEM, LEED, PEEM T & 2 Bhf8152 & REEARAT
AT W EAK Z RN BRKR, A B SfF Z¥. EBauer!, BUIl FE OKIRE@EKR, 17U YT HILK)
Dynamic Observation and Structure Analysis of Cu, Pb/W(110) with LEEM, LEED and PEEM

T.Yasue, H.Shimizu, R.Amakawa, A.Nakaguchi, H.Takahashi, E.Bauer! and T.Koshikawa

(Osaka Electro-Commun. Univ, 'Arizona State Univ.)

W(110) #ifHi E T Cu B L Pb O EiEfED LEEM, PEEM (- X 28i9@is2 & . HIFRREL » 2 H\ 7= BT
H® LEED R4 — v OBEEIT > T-OTHRET
%, WQA10)DiEE X, BERFHESAHTOT =
—VEEIRDT T vy S EBYIRT I Ik
DiTo72, CWW(110) TR\ T, FBRIREN
200 ERED L& RUNCH 2 JBFE TORIKMK
ROEZD, 20%, HEOBAFERICZKS
NolRERRE &5, KIZZORICELRT
LEEM # (. EFOTFNLF—iF 2.5¢V) &
PEEM & (£ JGIRIZKR T > 7)) T 5, LEEM
TRHEEESNEZBEIE T T, 2 h T A MR
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HBRpoTWHZ eNbnd, ZUL TEFHAXar b7 THY, EFORLF—2EIERDBHar b TR
FNOECEBETHZ LICL D ENENOHHTORBENLND, —J, PEEM IZBW T HREOBEIIG Uiz k
TARNPHEENTWS, KT FEhied PEEM O34, a2 b T 2 MIEFEBEBICERICIVALL EELZBND
B, ZOBAIESLT UL EBOLEFREEEZ KWL TRV, ZORKIZOWTIE, A%kt ET 5,

FEFTlE, Pb/W(L10) IZ W TIT o BRI W TG T 5,

0-04 JEFE%] Stereo-PEEM D B3
V=S Tz e S Y (TN PN NN I
Development of Stereo-PEEM

Nara Institute of Science and Technology (NAIST)

T EER O R TR SRR T R X — 0 RESLRICEI TE 58 L TR FBCYISL AR 58 T B8
Stereo-PEEM| ZBi% LT\ 5, FiFOYE -HEMsE PEEM (2. WEEROIKEEED 720 TR, R4

BEMAIANTT /RO NEF AL MERE LY BFEPTSZ— R0 2 RIEEF T RLX =0 ROPENT
R DIRIVIRGHTY — TR >TE TS, 20 PEEM OBRFIE A Y RHFLTITONATEY . BARITEALTWS, Lx
LMD, kD PEEM 21X, AETOEB T RLF—0HE eV LI EIC 2 EEV AL AIVNS 20 KETEHT
NRE = OREIETE T, Fox BBHE Lz NZRRFBAMED) W ORIE S HRRW 20, JRFESIRGEIBET 2 3 R A
LNRNWE WS IEN D D, WHEITT /A X2 LREESCHENET 2720, lx OF ) Wk +OSLIRE 7RSI %
AT LZRINO T EAT O ZENEH%RDT /77 ) a P —DEEMICRATH Y, 2D Stereo-PEEM DBIFIZ LY HAD
BN TL %,

Pox 1, MFYE X MR 2 REHC IS L, 2 206 T 2B T Ol A E 70 & [ ko Fon ek mi$i o #r ek (DIANA) |
(1) 2 Lo Fx PR LIZEEEZHCTHIET 2 2 LIcL > T, BT OBFIREEE 10 BICIR Lo ik 5 H5 %
EHIRE T 52 EIZH Ui, SR Lo, FERELEBHO 2BONERGENERE, EARREIND, MEGED
WEE, TR EGEL e — 27 S AREOEEED [

WCHEEET ) &V O BKRE 2R LTnD, i ibaraoPTEN I
BT OB T F L X — & AT ERIC K o R m”ﬂ
HTZEIZLY, FFEDILHE, FOPFTHLREDE o I!rp

|
FIRIEDIFT 2B, ZOBF O Y OMET T '_.'f' \o e "

FMETAZLENTE S, X f )
CRET, MR, S5 A R LD who A

SEH DI 0 OF T RSO HEHE L LT -

b, HETHMERLEOND L) L LT \mage

BT, THETHE 10 r&rwﬁaﬁf:ofﬁ Diffractice ﬂ .
Band Mageaig

IZ\/I/A%— %@E&@i\ﬁ%% 4\‘ GOr Steres Photograph
Tl L X eigt L, B IIEL T g, ﬂﬂ

[1] H. Daimon, Phys. Rev. Lett. 86, (2001) 2034.
[2] H. Daimon, Rev. Sci. Instrum. 59, (1988) 545.
[3] H. Daimon, et al., Jpn. J. Appl. Phys. 32, (1993)1.1480.

71



0-05 Multi Emitter FEAGEEE DO BRI

— LEEM, PEEM, FEEM {Z X % Multi Emitter DBI{ERIBD real time #1£E—
VAR FERTA, 24K COE [/ 777 MU —) | 3 AKRE IR, “MHE Lsarseir,
AE FE—IORR REL WA BT T Ev 2 Ak BEES,

B iR, LEE BoAR S, AR aR3. B E—4 FEL oAl

Development of an electron optical instrument for evaluation of multi emitters

- Real time observation of multi emitters by LEEM, PEEM and FEEM -
IFac. of Sci. & Technol., Meijo University, 221st Century COE Program, Nano-Factory, Meijo University, 3JEOL
Ltd., *Fujitsu Laboratories Ltd., H. Murata!, T. Kimural, Y. Nishimura!, H. Shimoyama'2, A. Mogamis?,

Y. Sakai3, M. Kudo3, M. Kato?, K. Betsui4, K. Inouet

[iTU®iz] hET. 25D field emitter Z4EFE L L 7-#1E D Field Emitter Array (FEA) % 72130k HE A E
carbon nanotube (CNT) & 2\ ME Z 31 5 IZFEBIOEFE multi emitter Z7Hlid 2B121E, = v 3 a VEABMEENZ < AW
HNT&E, LML, ZDHFE, multi emitter 225 DERAE I L DB TH LD DL, emission site (2T 5
HWMDHTHY . multi emitter OBEMISIRITEAT 2HEWIIH/ SN, Foli, Fex X multi emitter DOPEREE | & &MY
DADRAINCFEAM v AE 72 TMulti Emitter FEMi%ERE) #BA% L7z, AEBEZAWT, RV X —KEBETHHE—FD
L <IIHEFHME— FTHON D multi emitter OEMZIRDO%E (LEEM % L <L PEEM %) & multi emitter @
fEl % D emitter 7»6 DENEFHHOK (FEEM ) & ORI L, #x D emitter 76 DEFHH % multi
emitter OEMILIROMG & HIETT 2 Z LITHRE LD THRET 2,

[EFFERS I UER]  HEUCHV 2 multi emitter (3, [EAK 1.0 um O gate FLOHIZ Pt @ emitter #7595 Spindt
BMDOYLDTHD, Fig. 1(a)ld. emitter-gate [HFEE Vg =0 [V] O%E O multi emitter D gate EiFEE O LEEM 4T
HD, 1OOFOFIZ, 5X5=25 {HO emitter NELE SIIZHEEIZ2->TEY ., BRIFOREVVNEZRRA 1 HO gate BIH
ICHHE LT 5, Fig 1)L, emitter-gate FIC Vg = 70 [V] DA HIN L7- 540 LEEM & & FEEM {£0 R85
%BThHo, gate ILAAL Mo TWDEIR, EBRICEFHE L TWD emitter ThoD, Thaxid e, EFHHELTH
% emitter &, L T 2 emitter ZfHHLUICKXBITE D Z NG5, 72,V T AZ A MIBETE 50T il % D emitter
DEN2 5D FVETHIT S5 LB ARRTH D, FE. HIEZ#RT emitter PHL< I v a Ltk <=y
va v L7725 TCLE -7z emitter 72 Efix TH -7z, Fig .2(a) 1L, emitter-gate fEE Vg = 0[V] DA O multi
emitter @ gate EiBEK O PEEM 4 T&H 5, emitter-gate [H&EE Vg=75[V]ETEHF S5 &, Fig. 2(b) L 51T, &
L< KD AVEERAZEEN, PEEM 4 & FEEM BORFFBIZIZHBW TS, flx D emitter 7> H OB/ % multi
emitter DEMIIR & FIAFIT THERTE D Z &N 20, U LD Z L2 b EFHULORIED D TZE L emitter X0,
WICRELE R emitter, 72 &% BARRICHE TE 20T, AZEE T Multi Emitter FE3ERE & L TRWIIEHTE S &%
2D, T2, AWFEIL A AFHHER SRR HEEREE o —L U FMETE—L200%) 0—BRE L (fro7,

Fig. 13 Simulinneous obseration of LEERM Fip. 2= Simultneous observatvnm of PEERM
and FEEM imoges under diferent eomdihions and FEEM mmages. Cate holes {dark spots)
of gate voltage Vi (=emiter-to-gale vollage) are located at intervals of 5 um
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0-06  SPring-8 BL39XU & PEEM % M\ /= Gibeon #kFEA D micro-EXAFS HIE

HiSOR. JASRI', m=ff2, JKEARTFS /i BAL BE &L B8 ez 2 A 5K,
gnk BT A EOL S BEL AR ERS A0 HEEL. Mk B Bl e

Micro-EXAFS Observation on Gibeon Iron Meteorite using PEEM at BL39XU of SPring-8

HiSOR, JASRI!, KEK2, Hiroshima Univ.? M. Kotsugi, T. Wakita!, T. Taniuchi2, K. Ono2,

M. Suzukil, N. Kawamural, N. Ishimatsu®, M. Taniguchi, K. Kobayashi!, H. Maruyama?

Fk 41X SPring-8 il X #t—A T 12 BL39XU (Zi%E S /- PEEM SPECTOR % v, Gibeon #kFEA 5L T
XANES, EXAFS MEA1T o7, HER EICEE D ESREADRYITAE EARBROBICEET 5/NREENORKT 5 & E
Z6NTEY ., KEROEFIZET2MABMEIN WD, MR R E L TR TR, DtEpEE LT
b, A7 F~KTA FOBREER AL (NRM) BEEE AT 5 F0300 & L TEERERIZ D, $KIEAIEL bee(a
FH) & fee(y HH) #EEDRRIET D2V 4 RV AT o7 UG & MEEN 2R R dmtdiE 2 F5> (K1) . 100 FHEIC—CE
W) RD TR R I ENEAT S TR, 2O X0 RfEE L FOICB o 7o & Wb TR Y | AREITHIER FICI3FTEL
B, Vg R AT o7 UL IEEIC FeNi 220 IV af & vy R ENREEDO(11LD) mIZFATIZAERE LT
DA Z~KT A NMIOREEHEETH D, HFD 0.1~0.4mm DIEZFHFOILN Y KRR o IS L, ThEFhoNv R

SEEL TODEED y IS T 2, EKPOMOVEEIT o + v DR TH 5, Gibeon (IZR->TE XX, ol
WX Fe 2854995 %, Ni 235815 % T231 2 Fe (272 bee HE&ED M4 2 & 5, £y HIZB W TCIX Fe & Ni 0F
HENEZETHY FeNi (CEl/- fee #EA L %, 72770 Ni O9MIT TR, ot & OBERETE CRANEZRY
RIS < ISRV T8 M FRIO i 2 b0, ZhiTatl & vy BOSTEEICES L C Ni ORFILENT o FHO P CTldkt
BINARSTEN, v P TIEREE2OT Ni FTOBEN ol & OBFTHICEMLTLE) 2 LICHEL, Ni BRVE
A ZFCTRAT L2 2 & 28T BREILE 72> T 5, A ATk~ 1d SPring-8 BL39XU | _@z%ém‘_ PEEMSPECTOR
ZAV, EBESERICEE X A VT EEEEEHI R LT micro-XAFS HIE 21T 72, T R/LX—Z e bS8
RN B ERAEA T 5%E T, EXAFS R XANES # b7 BB TITI ZENTEE A v FRd Y | RFTHEIR ORISR
PrCRIA T 2 EMIfF SN TV 5, F7- K EOmifg & BaiOmi{% 4 ik URigEE S 2 95T, Bt w02/ EosTmh
ZHRIFFICND ZENTE D, FWNREE X DETHEBOBEREHGDL ENTEX D, ?ﬂ‘afz X Fe & Ni @ K KU
TEZNZH micro-XANES/EXAFS WiEZTo7-, ZORRLFLED ol yHEZSHEL ., FMICRIT D Fe & Ni DZERH
IAERET D Z LN TEZ (M 2), Flzafie y FHOMTK WIND AT MVIGIRIZZE R A R a“é ENTET (K3),

1 : $%FE > Widmanstaetten i 2 : FeK Wm0+ 5 PEEM 14

[T R | |

Feil %, il © 1
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0-07 XMCD, XMLD %F|f L - RERAEEBE L Sor OREH
HORMVERE, KT 82
Magnetic domain observation by means of XMCD- and XMLD-PEEM and the recent activities

ISSP U. Tokyo,Toyohiko Kinoshita

T & FIH Lz PEEM TiE, BERH B L O 2 @tk (XMCD, 3 £ OV XMLD)% A7z SRR R K A A 8
BNFRECTH D, 2O Z LITHIESCZEIROBEMEZ RS LT, IEFICA Y v bAKEV, MCD, MLD ZhZih %
FIH LR BIE DO EBRIZOWT, oD R ERZ XN BB T 5, KIRT X 91, SEEEEARIZ IR YR Y%
A4 5L, 0 helicity &, U T VOfE % DX OBSE— A > b EDIRFET, WIUHMETRE 2 2 Aatkxd 43
5, 2 AEOKREXF, FOFE, KEFHHRE, HDVNT 2 RETHHREOENE 2> THND 2D, ZDEZER
DATDYERA A=V T2, FD, X RA AL A A=Y TS, KD, A A—Vi%, $REOWXEZZD 2 p
WA B D, MCD #hE%2FIH L, PEEM THER L THZLOTH D, BEEOLAEE. FELIEND Tl
EHREFLFHT D ENAHET, ZOM2 AMEFIHALIZEX AL VBELAETH D, ZOHEITIE, MEHMERIT
MO T, KRB R AL OB FREICR D, EHTIE. ZNDOMX FA A VBIETHRLNDHEHR, PEEM 725
TIXDFFE R SITbin 7223 & . BE OAFERIZ DN T HREN T 5,

T. Kinoshita, Journal of Electron Spectroscopy and Related Phenomena, 124 (2002) 175-194.
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0-08 AYRaby7HMEEIZBTS vortex 147 )7 4L PEEMIZE D04 T Y T 1« ODEEBE
BN Brz, B IETR. Bk JREEAL NEF FOKSB
Vortex Chirality Control in Mesoscopic Disk Magnets Observed by PEEM

U. of Tokyo, AISTA, KEKB, Toshiyuki Taniuchi, Masaharu Oshima, Hiro Akinaga, Kanta Ono

BT I a YA ROBIERT ¢ A7 IZB W THERIRIED vortex & FEIEI D MRIREE Z RO Z L E b TV D,
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Vortex ORAE (FARRY—) 2RT—OOHEIEEL LT, BAIMOME OREFHEY - KRFFHE D 2534 Z U 7 4 D37
£ %, vortex DHAZ VT 4 ZHIHTHZ L2k, By MEOBKNTHEORWER 7 V4 LT 7 EAAEY —
(MRAM) %#FEHTX5Z 0 EIND 720, KRERBEODREEZSTND, LOLERLIA T VT « flEIIER K
HThHhY, INETEOWRFIZL > TRALN TSR, 4 B E TEBAHRRA ) 2P RRRITHRE S TR,
AR TEIIA TV T HEEBEE LT, v~/ 78RV 2 b—y a3 VAW TR LIKEERIZIZRIT 5 vortex OIR
LZENERAOLNTT DL LB, IAT VT A HIEFEEBERT D LalBic, EHIT, MWZERSFERE TR A A —
Ty 7 RAREZ: PEEM 2 HWTCh A Z U 7 4 il &2 355595 2 & 21T o7z,

<A 7 BRERY 2 2 b—3 3 1k OOMMFE 2wz, S7urhb 7 Irurf A A—<a A5 4 72BN

THEFHRBERERRIED Y I 2 L—3 a3 Y EITV, vortex DA T VT 4 L OBBREER LIz, AV A3y 7K
OERUTBEFE =LV Y T 740 &) 7 A TZIZE VT o7, BERAGEEZITREHIANE S 2 FIiN#% . PF-AR NE1B
(2B L 7= Elmitec #:% PEEMSPECTOR %\ CTiT- 72,

~A 7RV a2l =Y arORERNO A ATy Ik
PR DRV BRI DS 2 FRRAFTE T 5 2 L3 yinote, $£72. 2
FEREOBAL R IE E WA T VT 4 ORREERTHZ LIT L
D, T4 ATEREENSED Z L THALKERT — R OHI#E<
vortex ERROHIEINAIREIZ /2D Z EB R oTe, TDHAT Y
T A FHEFEEEIET S0, BTFE—AU VI T T 0 20
To—~vuA OfEHETZ/ER L, NiL-edge TA4 MR % H
W= PEEM Bé&A A— 0 T %1757, M1 (a) ICEFOF
REDATZ VT4 OREERLEEAXKZ, (b) (2 PEEM %= H
WTEDLNEBERA A=V 2RT, BFomE LBEGOEME K1 24707 1 fili#lFEF oKX (2) & PEEM I
FOBIRE RS L 4 SORFOHA T VT 4 BT _THESN FBMRA A =TT 0)
TWDIZERINY ., ZOFIRICE DA T VT ¢ HIHNEER
HRETCTH D Z ENFEFEEINT,

0-09 HEFHME SPELEEM (Z X2 BHET /) F=2—7 DEH
NTT WHEELREDT, 0 2R, ok &
SPELEEM observation of suspended single-walled carbon nanotubes

NTT Basic Research Labs., Yoshio Watanabe, Satoru Suzuki

SR, F T s u— MR E BT S
F ) A—H— R — )L TCHI ST &
DNTHEEM AT 25 Z L3 AREIC 7R
D, AR . Btk E B LIz — o OHf
%8 (F /YA R) & UCTREER
WZIERLTWD, ZOF /%A =R
BNTIE, §2FThbR<F /I A—=F A
r— )V OALE S RREZ b OfRAT - T
— B ARHRTHY, ZhbF /) Ar—

C1simage Secondary electron image

L L L G L LR - L R+ P e LT P

1 Cls 8 TR % (FoV=>5 1 m) M2 “WETFREFV=5p m)
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IVEHIE Y — L& D THREEINE - BTWIEORIERED b T\ 5, SR, T/ 27— L TOBETYHERHA ATHE
PR E - JEBRIEE & I T, X% — 2 Si B BICEERUR LT-HE ) ) 7 = — 7 23 EHT L CORE B8l
BEATV, INIHE T ) Fa—TH5WEHEE T ) Fa— T RONETHEBN Lo THET D5, Si R EICS 07
A% —2 (FHE 500nm, A 1mm (hT A2 400 nm, M : 600nm) VY YT 7 4 —IZX VKL, D
B — U HR B Fe fillift s A2 CVD KL Y BB ) F o — 7 2 Ui-, BB TBEMEENEIE, 4 U 7
D IS EHEEY Sincrotrone TriesteELETTRA ¢ nanospectroscopy B —2A T A > THEi L 7=, ] L7Z e = x L ¥

—1%350eVCTH L, K1IEC1ls ODHMEFHMBEBSR TH L0071 NIEFREOBNFAL N FF X MEoTND,
Tz, WEIZBWTRIRICBIIE N2 2 VW ay M T AREE S ) Fa—T 1Y LCWD, 2SI e sel # i
WKL T 16 EOAETAF L TV I LICED vy F=RIRCTUMEDEICITESDEBRE S TWiRWnWzd Th s, K
2 FWRE BB 2B THEMEHE Ch D, BE /) T2 —TITHYE LIZgANcB VW Tl 2 0 ar s 7 2 MASE
ST D, PAE BRI T 2 235 7o BB D OO G BAISERIC & 2 BHANC B~ TRE BRI 5 22 0 R RE DR 35 B,
WNLF ) Fa—T oW ) F a2 —TR_HONEFTMEEBINIIZIC O TRB LTz,

0-10 SPring-8 ™} /77 uv—RAXBE v =7 MIBITH SPELEEM &
PEEM SPECTOR #EDHEAa &S+

MENE NSRRI 2 e % — R S
Basic Comcepts for Introduction of PEEM Systems at SPring-8 in the Fram of

Nanotechnology Suppot Project
SPring-8/JASRI Keisuke Kobayashi

2002 55 SPring-8 TIXXRET /77 / vV —REIET v =7 ML 2GRS0 o — % — 3088 4 B
U7z, % 2T/ BEMEM RIS T/ & OMFZE, B DV ET / ik XAFS, MCD 72 X offgez X+ 51
TETHMEEEOGALFHE Lz, ZOHBEEEDDICYT->T, UTOFEHEL T, (1) EFRFAHKX ffe—2a7
A > BL25SU 1% 1-10Hz CTEAMRIEOT Y BN ATHET 3d BHARO 2p-3d, B L O 4f A B3O 3d-4f TR FEL %
HAN—=LTWD, L7zh> T, MCD ZFIH L7=F/ Bt O, XL SICHELTWD, (2) ZOE—LT A1 TOH
2 —P—FHITFEFICBEENE O T, BIEOHEME, 21—y ME2ER LIRRERZITORE TH D, (3) FAF
B YRR E DN L TV A LWVEX R E— AT A Y FST— R - T o Vab—F—%2FEBE L, AR B

ERREOE) 0 i x FRER AR E > T D, ZOREEAENL T, BERT /R EZERT 57200, HHRKHEL
< PEEM EBAT—v a v &FEBT 5, LLEOFTEITHE S T, 2002 4£E 2 ELMITEC fhoo#fE L o X BEE T- B
PEEMSPECTOR % F:F ¥ > N—Z{if 2 72/Mi PEEM ¥ A7 A& A L7=, 2003 4EFE21EA U< ELMITEC #ho
LEEM/PEEM-IIT Z3EA L7z, BENCOWTIHIDER X BO B —L 70 7 7 A MIEIE D T2 OHfEE S HEICAE Uiz, W
VAT AL SPring-8 @ 2004 A —W—E— AKX A LIRNTH T U ZEREE LS P EBREIT Vo205 5,

O-11 SPring-8 ® SXBL U HX E—AT A IZBIT 5 PEEMSPECTOR 2 &% XANES & MCD #1£

JASRI, JAERIA, UK B, PFC, FEMMID, HALKFE, REBKRFF. MH &E BT .
THE ML AL BN ez B, B EERC, gK EREL S HUE, = MR,
R #h, POk IR=ED. AT MBI E. IR BUSF . SRIE (R
RIS IEVE B, /R AT

XANES and MCD imaging by PEEMSEPCTOR on the SX and HX beamline at SPring-8
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JASRI, JAERIA, U. of TokyoB, PFC, AISTDP, Tohoku U.E, Kyoto U.F, Takanori Wakita, Tomohiro Matsushita,
Yuji SaitohA, Toshiyuki TaniuchiB, Kanta Ono¢, Motohiro Suzuki, Fang Zhun Guo, Takayuki Muro,
Tetsuya Nakamura, Hiroyuki AkinagaP, Hiroaki MuraokaE, Atsunobu MasunoF, Takahito TerashimaF,

Masaharu OshimaB, Keisuke Kobayashi

SPring-8 ® BL25SU TiX, XHRFE - F /77 ) Co £y edge Co L, edge
nY—REXET R Y 27 FOPERSICB W TOLE T
#EE (PEEM) 27 AZPHdE L. BIERBRE M B IC
oD, TOVATHZHEH S TS PEEM
(PEEMSPECTOR) %, Elmitec ft (KA ) 23BHZE
L7t/ A X0 PEEM T, & o Cfij L7zt
Wb ST, EHAfERIL Hg 7072 kRE T 248
B 35nm LU FTh D, B E VD & =¥ —IE
DN FREND b DD ZEHASfREE 100nm £ Fig.1 The recorded magnetic domains on a perpendicular
DOYEREN I SN2, BI{E. BL25SU @ 1Hz OfRYE A A magnetic storage media (CoCrPt) combining PEEM with 1 Hz
helicity switching of the circularly polarized soft X-ray
v F o7 LRI LT E F BMEEER IUG S 2 T L O
FNFET LTz, ZAUCk Y, R arMCD)y 77
JVBREE DZERR 53 AT % il 2O RS FE TRHENS 2 2 L 3T 5723 MEMEWE OB AE O AL 2 SERF] TR L7 Y
WIS 2L D ZE M D AiG & JER BRI AT L T2 & L S ATREIC 72 D LI T & %, AGHH TiE, CoCrPt TERALARIC
A BT A FIRICBEBEANTIE 2 28 2 TRk SV BEXARE 2 FIREA A v F o ZIC K D BISE LakiR (K1) 72l X
ZHOTINETIAT T D EROKER, S HITH XD E— LT A TRE L TT 2 L EROFERIZ OV THRET 2,

synchrotron radiateon at Co Ledges. The field of view is 100 u m.

0-12 SPELEEM 12X 57 & b ¥ L OFH

JASRI, KPE@EAK A, HAB, NTT HEEEHFCc, 7 U Y F T kD
;oG UE, K EZA HE &fE BT OE®R. o B A BN Buz B, HIERERBE C,
g 3 c, E.BauerP, &L FRA GBI ZFEEA IR B

Estimation of test sample by SPELEEM

JASRI/SPring-8, Osaka Electro-Communication Univ-A, Univ. of TokyoB, NTT-BRLC, Arizona State Univ.D
F. Z. Guo, H. ShimizuA, T. Wakita, T. Matsushita, A. NakaguchiA, T. TaniuchiB, H. HibinoC,

T. Suzuki€, E.BauerP, T. YasueA, T. KoshikawaA, K. Kobayashi

SPELEEM |37 E 7848 (LEEM) | YeETBMEE (PEEM) KOV ekkfes — kL. SP ring-8 o/ {i
JATRERX AR EMAB DD Z LICE Y, FSBICEIT DA by 7LV OMEE Bif L2V, RBFFERICENT,
SPELEEM DOHERK A HD T EICOWVTHE Lo REBITEA SN TN L EERDLT A MR T AFE3 A
22 A7» 5 BL27SU Ty b LiFEBREZ{T 72, 7 A b ¥ 7L Pt/Co/Au/Cr/Si »$% —>® MEM X% (* PEEM A #—%
Bz AR L, SEEOBEIi 21T 72, £72. BL27SU TIEHT R X— L ilEMIE L2 2 5 2 & 7o < YR
Fag Bz b5 2 & &2FM LT, KEEMA NiO @ Ni o L I3 1T DR AN X 5 SORREME A A
DA A=V EEGT 5 L b R, ZZREREIC DUV T Si(111) 1R E O LEEM A A — Y35 | B A TIEK) 40nm
LR HNTWD, AEEITHEFOH L E—LT A > BL17TSU ICRET 2 FETHED TS, BL2TSU (BT 5%
BRILE DA ORBGETE, EEMEREMERICIS W TEHEETh o 72, 11K BLITSU ICB W THE A D @ RIEZ 155 212, EHHE
EREL, 74 M7 7y AEEE LIFDHZEIC LT, AR, #RiEHEEHM &0 SPELEEM % BL17SU (THZA
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T, RIEHEEIRAT, ALFARIENT M OWEMEIR DRFFEI T % ATz,
(a),(b). HEHEREL Pt/Co/AWCYH/Si (Z51) 5 MEM A A — & Jih(778.4eV) 12k % XPEEM A A —, #EHIT 50 m.
(). Si WEHRED LEEM A A —Y (BEb5um) , A7 v 7 RORTHAIFSIOE WL D52 T2 MR 5,
(d). SCHREEPER NIiO @ Ni O L RSB T DA aftic k22 7 2 (#2000 m)

0-13 SPE-LEEM I & 3 &B/Si(111) DFHf

KBxFE@AR, JASRIY, HK2 7 U Y FINSLK3
AR ZF GHEL BE s ot W B iz 2,
BE K—2 &L R, E Bauerd, /MR E L W) G

Investigation of metal/Si(111) with SPE-LEEM

Osaka Electro-Communication Univ., JASRI!, Univ. of Tokyo2, Arizona State Univ.?
H. Shimizu, G. Fangzhun?, T. Wakita!, A. Nakaguchi, T. Taniuchi2,
T. OkudaZ?, T. Yasue, E. Bauer3, K. Kobayashi?, T. Koshikawa

SPring-8., #& X v — A7 1> BL27SU [Z§% & L 7=
SPE-LEEM %MW, Si(111) L® In kO Co #EIZ->UWT
XPEEM #£2 % 1T o 7= O THLET 5, =R FTO Si(111) F£HElZ
BWTIn 2%&ET % L " HEHE(double layer) DpkEH% 3 Rt
ERRIZE S, Wb D Stranski-Krastanov Bk E %75 FA
HONTHEY, “EHEIL3 WouE &Y bERE DRG0 ELS
. B ERENEL TN 2 ERTREND, 22T
XPEEM 4§ bREMHKAfEET 2 2 L CERLE 3 Rk
DONBETANT MEBRN L, ZOMR, ZEE» 6D bindring energy [eV]

In-3ds/s. 3dse O E— 7 RIEBT %L F—|2 550 TR 0.1eV fiE M1 SiQ1)LicEmE iz In 3 Kotk L “EBMLD

MPS 27 ~v
TARAF—NCTT FLTWD Z R hroTz, ZiUd In “H [go  mio PEEM &0 RAIT A~ R AORE Rz 7,

ity [ark]

442 i % am L] 43 a5
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JER Si L DOFRERERML TNAZ LA RBTEHHOTH D, M 1IZAFHTRLF—500eV TO In/Si Dl —k7E
éXHmM@k%n%nm@wm$K%ﬂfﬁﬁ)manm%x&ybw%%LtJﬁm®I*w¥ﬂim@ﬁﬁiz
R —ITHE LT, —75 Si(111) #Fm Lo Co #WilE% 600°C T CoSiz LT 5 Z L bN TS, £ZTCoaAAEL
72 Si(111) % 1200CT7 =—/ L7=3B 27 L=, XPEEM #7205, £ 2 OBEIZEMNP LA ZEO-H#ETHDH 2
ENGyIoTz, ZOMEEEMMOREED S D L WIXAZ hLid, Wi &b Co 28 CoSiz 12785 TN D HE R LT,
N5 E—7 OMBEICETOEERENTND Z ERWShoTz, THICOWTIIBRERF T TH 5,

O-14 HEFET/RT T T 7 412 & D REBEMRIT
FOREERLRS:, TR 4FIE
Structural Analysis of Solid Surface by Photoelectron Di®raction and Holography

Tokyo University of Science, Yoshimasa Nihei

HBFEHTIREF AR MVBEOAEKEEE L TR RSN, REFEITIEEEO I AR EZH T 2 B HE
P& LTHETE L0, ZORIAMPEY LT 2B RIZHE L VWD T, ZOHBERLNITER LT,

JeETFEHTIE, FREDIR T OREDNREN N O SN D NEF 2 =X NF =ML THLND T2, JuFE#I. 1k

FURRERRA . A B AREERN e £ o BARRETIC iﬁ%h&w§<®%@%ﬁbfwé DF Y SETIHORHE

LB THREETOREE IR o =— 7 7205k e LTRSS BRI Tnd

—J. wur 77—, wm&wf—w@t(mwhmr1%6&/—«»%@%“§ﬁ%)Ki@%ﬁéﬂtﬁ\
ZOFBIIBEFROIR I L HHELEZ AW R TRERRIN TV, Thbb KB FEITIC LV AL HEH R Z — 1%
FORRDEWRTHEB 7T K7D THY |, WURT—ZAi s 7 — ) ALV EFAR ST 7 4 —& LT= &E
JFABLENFAESIND Z L IXSAROERTH 5,

FERE BIL, Iﬁl&$ﬁ6%%%%%ﬁﬂn%@$%rt EF AT haARn s I 7 4 =L DFEF LUV TORE -
S 3 IRTHEIEFEMEEE OB ISR, 20X 5 RBLE O BRI SN LWEEDOREEZIToT&E 7, T4k
bbb, HEOTHNF—EH/T LN R, HETFOMES 2R L SPEDOFHT 7 A F—FROdE - WE
Thod, £lo. KBEFART T 7 4 —D=DDOMG - T FIEDOBFR BIT o7,

1) FHHEENIZD, TEFE, 22,774 (2001)
2) B BRI, KEEME, 22, 827 (2001) 3) S. Omori, Y. Nihei, E. Rotenberg, J.D. Denlinger, S. D. Kevan, B. P.

Tonner, M. A. Van Hove and C. S. Fadley: Phys. Rev. Lett.88, 55504 (2002).

0-15 Wien filter Z Bz EXPEEM 2 X 5 Au/Ta DOfLFREZE(LBHF

JERAREEE 1 RS 2, AR 3, KEK - PF4, SUREE S
f2oPrh e KL RSE BB e L §IE e
LR FEEc mEE Bk, dbR | AT HER O

Chemical States Analyses of Au on Ta by EXPEEM using Wien Filter

CRC. Hokkaido Univeristy!, NIMS2, JEOL3,KEK-PF4,Dept.Chem., U of Tokyo?®
Tetsuya Tsutsumil,Hironobu Niimil., Nobuaki Matsudairal, Takahiro Kawasaki!, Kiyotaka Asakural,

Hideyuki Yasufuku2, Makoto Kato?, Yoshinori Kitajima¢*, Yasuhiro lwasawa?®

TV i8R X MO E - BREE (EXPEEM) (3oc38 885 23 rlae e R BRIMEEE ©. iSOG 72 £ 0 in-situ 8143
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WA CTHD WIS, BREBEMAER L7z Wien filter %7z EXPEEM ki, T X THEMEE L 725
DT, By T 4 7R VEE ) AR, TOKE, BEMENEF I RAbH L, £ 2T, TaBRLWEKEIZ
Au 27555 LI RO IeF# I & UMLK AR {5 o0 BufG 2 il 2 7,

FBrix, KEK-PF BL2A (2B W T7 > Y=o L—# fifth % V7= EXPEEM JIE DR EIT o 72, 20 ehkE ST Ge(111)
Tz, TRk —i3 2300 eV Th 5, EXPEEM L& (IR OW A IV T2, Au &85 T B 2R L L 72 Ta JetR L
ISR L, BEICEA L, A%, Ar A0 Z ) k0 iFs b Lz, X2 —2 OB 62.5um TH o,

Wien filter IXEARELE TH 5728, Wien filter ZEMESH IR L, & D% Wien filter |28 & By %0 L9 D]
ML TN Z LT, BEDTR 0eV D 2 KEFE—7 g S0, TOK, Yo TS 7 2EB L SE, FiED
A B — 27 73 Wien filter 2382 £ 91072, ERITHBEMEORES RARLRNE ST, 0 eVIHEDNE 2R L
T&7, WL, X"y 7700 REREL, a2V b TR MOEATRUVME LG bR -T2, SEIEL. 600 eV 2
EOREHT LY —RBE 2R L, TSR, Ny s 7T ROEIGE/NELSTHIERTE, fAnar b I
A NOBEED Z LTI LT, Fig.l(@) X Ex= 0 eV faD “IRETFEZENLTZLDTH D, Fig.1(b) 1% Taddsse il

D DOHBETITHY T 5 Ex=600 eV fHIDETZENL 1 A LZ b DT, Ta ERBHSL o TWD, F7
BT AHEE T RV —% 600 eV I T3 eV I OEZ TN & Figle)D Loy, XETFE—27 (T80T Ta
ORI S < 72 DI Sz, I L D EBO B — 7 13 Ex=603eV fHiIicdh b 2 E¥bhnd, ZOXIICHE
FOTRNAF—ZMH L THET 2 Z LT, EXPEEM &AW TEAREDENEER(LTE 2 Z L@ shiz, &5
IZ Wien filter #0E L, BEET 22 LT, K0 EWKRRSHERE & SV ZER O RFREN R TE 5 L iR s D,

[1] H. Yasufuku, Y. Ohminami, T. Tsutsumi, K. Asakura, M. Kato, Y. Sakai, Y. Kitajima and Y. Iwasawa, Chem.Lett.,
842-843 (2002).

Ep=0eV.10seo 600eV.lhour 4 10min.595eV ~ 597eV 600eV 603eV 606eV 609eV
Fig.1 AwTa =3 /L ¥ —&H%, X BT 3L ¥—2330eV, THXALF—2Y v M 5eV

0-16 SPring-8 BL15 281} 5 BT R /VF —XREHE O XPEEM® B &
W - MPEITTERRS . )1 B 2R Hw. AN Bl mls &
Development of high energy X-ray PEEM at SPring-8 BL15

National Institute for Materials Science, H. Yoshikawa, H.Yasufuku, M.Kimura, S.Fukushima

X B T T BEMSE  (X-ray photoemission electron microscopy: XPEEM) 13, =R AX—SHeazx N+ 52T
B E L THRES B D Z EMARETH D . EBEOMBHENTY — L & LTHIf SN E T, AFEIZBWTIE, XPEEM
DL LTHZ=RAF—D X #EMANTEY £T28, ZHUTKRO 2 SOREEFHHET, NRELOE T 27
B TIE, BEFOEHTRNFX—2RETHILENTE, IV ASVTBEDA A=V Z3REE 720 £, Xk
D 2WHET HHEST-FEBRTIE, XBOTZ RV F—%IR519 5 Z & T X-ray absorption finestructure (XAFS) A7 kL
ERDHZENHEETN, TR AF—XREMEH 2 & TRONBREN Z LT 2 2 LR TEETOTEEOTHITBT
LRINARYT MVDBENDNSED BT HZ ENTEET, b, KEDO 2WEFIIMERSBRNZ L2 b, Eiiol
FTREEODWTHE NSV BUERTIEL SAET, XBOTZTINX—2 2SI ED LItk > T, HBEBFOTRLF—%
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BRIV U & FRBUR AT D 2 LR FRETY DT, o BTIZRI D 2 IRTTOHTENS 3 IRTToHriE~D kR
LIS ET, #RX R~ X SRR O e &2 2 5 SPring-8BL15XU (28T XPEEM OB 44T - TH Y, Kk
& CIEREI O BRI 2 HIH C & 2SS EER LV XA HHE L, 2 KE T2 D keV SIKO B OGN TE 5
AT HERHSTEYET, 2IRETEMHE>7- DVD @ XANES HIECHE T R/LFX —HE T &M - iR ORE RIS OV THA
N LET,

P-01 S PEEM IZ X 5. Cr/NiO(100)5 H DR SAE &8 2
HORMPERE, THERHK 2 ik =L WFHa BB Eife FRHPH, BEH K— KT B2
Observation of the interface magnetic structures of Cr/Ni(100) by SRPEEM

ISSP U. Tokyo, Chiba Univ.a, Hailin Sun, Takahide Tohyamaa, Nobuo Uenoa, Ayumi Harasawa, Taichi Okuda
and Toyohiko Kinoshita

B EFIA L7z PEEM Tl BRIH B L OWR 2 e 2 F VT T @R IR RBIX 150pa
RAAL VBENFRRTH D, 20T LITHECLEEOMSHEELH~% LT, 3
FWIZA Y v RBREV, bivbiuid, KisEEME NiO(100) KD LIz, BE A2k
7z Cr ZHRKICEFE L, £ OREICEN D MR E DB %17 > 7=, KIZ PEEM
THIE LI MR, BELO, NiO BN OREERX. K A A > &~ d, Cr DIEE
DOERIIf ST, R b T A FBEML TWDEETFR D05, bivbiud,
ZOBRRELTOLIIERL TW5, 77205, Cr L, BT, RORBEMERZ2
FEGETRT I ENALNTWAN, FERTEOEEDEEIZIX Cr O IEROMAK T —
AV IBFEL, BEBOBAIIFELRNI L LB LTV D EE LT
%, WHEICHEITD Cr DF— A2 b3 NiO OBBHEMERT— A My T L
L. —HFEEEOBAEIIZZNN RN LIk, ary F TR M esilEZ -7
BOL LTRIIATREThD, L LAKD, CrZ0bOOME KA L HBES g 1 (o) opography images
NiRholz, #HE T, OB, REICET 5 RER &FDIENOFEIZ OV APy L e
THRET D,

P-02 EENBEREE BV PEEM B0 REEM

KBRE@KR, 7V ISR, #8)I ZE, BEAK 2 R BR,
o E B E¥. L Wk, A£MB  Z. Ernst Bauer!

Improvement of the lateral resolution of PEEM with the moving defocus method

Osaka Electro-Communication Univ., Arizona State Univ!, T. Koshikawa, H. Shimizu,R. Amakawa,

A. Nakaguchi, H. Takahashi, T. Yasue, E. Bauer!

SO E T TEMSE (Photo Emission ElectronMicroscopy: PEEM) [ZRFEI D ARFENS mV & W D K2 FF B IR
RIMBOEIBIER CICHE L T D, BIC, @EEBSERMT L 2 & TR SRR Lot &250 2 &
WARETH D, AWML TIL PEEM OZEMGRREEDIN 4K Y | 26 OFEMREREZHED Z L2 B E LTWD, &y
fEREALIC 1T 2 AREI MBI E 1 LFROIGETH Y . BUE, EEO 7 N —7 DA OFEIC L0 AR A 57 T
W5, LU, HEEOEHECIRE S - BIS 72 L oB B G TRIUIRER b D L2 o TS, £ZTH
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BFE TR, BRI A - BSR4 o8l
LTI LT 2 SRS A 2SS L, IO
Wix o7, KIRT 27 % D R R TR
T, ZERISRAE A AT S 5 1S ITBF A 2um FREE OBIER
BT L 722 DRI KER T o 7 CIEME R LD %,
BENEE ERTRECTh o7, 22T, A I
IFEL v RR % AV - R KRS 7 2B L, =
U L7 SERER 2 SRS R T, R LISRT RS
\ PEEM B OUGEDHERS SV, SBICIL, SREDOBE w1 s s pr@Amisic & 5 IGERE% O PEEM 14,

T L SR RS R, M RREALIC 1 7 R 72 FERBRRIERT, ARAIER OB, BEFRITVTS 4um.
LlzonWTHET 5,

P-03 EXPEEM =R NVE¥—TF 54 F L L TONERME SN ZEBFR Wienfilter DF&EF

JERAEDT 1, HAFE S 2, CREST, JST?
B KL ZEEE Bk I R TR BCERR 42 Hithl gk HhL @ R LS FIA W&

A Design of the Aberration Corrected Multipole Wien Filter for the EXPEEM Energy Analyzer

CRC,Hokkaido University!, JEOL2, CREST,JST?
Hironobu Niimi!, Makoto Kato?, Takahiro Kawasaki!, Masato Kudo?, Tetsuya Tsutsumi?,
Shushi Suzukil, Wang-Jae Chunt-3, Kiyotaka Asakura!

T LRI X BOCE N EMEE (EXPEEM) 13PN E 2 AW TREDLFZRED YV TA Y A A~y BT
IWHRERT=D ARG D A T = A L Z B TEX 2 FEL LTHEREZEDTWD, bitbhd, ez m L Sw 579,
HELERA T XL —T T 7 4 O 0 I Wienfilter BL= R V¥ —7F 7 A P2 L 5 EXPEEM BES %2R AT 5.
Z @ Wien filter TiZ, m—1 >V /J-ev0 x B L #ERSI-eE & DHEEWEH(Wien &4 : E=v0Ox B)yZ W\ T, &1
OEB) = FLF —1/2mv20 250125 DT, NN ERIC R DFHERH D, Lo, BN T F7 4 FOoRKEs %2 5D D
TEDICKBEUERE S CTlidie <. BT -7 4 Floh BENME 2D, Zx X —hlg 28l cExsb00k
R D72 OAB N KNI D, & 2 T ITHRE a1 VCEE 2 BOAAZEINSES & &b, WEEHIELS
175 Wien filter 225 Z & T, ZR VX —DREEE —EIRLRB G, WEELBARETH IV ERF L TE T,
ARa Tl INZEMIE S - BB 2 21 Wien filter (2 &L 0 EOREDRER LN RAENLI0EHE L, £/, 2
DFERS & T D OICKIEREM, MBOBORERNED & &2 E OREDOBENED T2 0270 Uiz, WERHTE
DL L THRAIIHBCL > TRO LI 3 ROBANINEE CEMHET 25MGE2RAW, ZOREITESR EBSEORT
YUY ND 8 MRS ETERTET A2 MNEND D, ETEBNREAS L UMM OB IE T, ZEMERIC X
S>THZ BN BRSZ > CHIEF R 21T o7, S 5123 WILOEMEBEE AW CERICERMBZRE L CELDLE
W% R, OB EH > THIEFRET 72, TORKBE, 3KkD
BANINEE CEMET D DIMTINCEd 2 < &b 8 HOERMEA
VETHDLN, EROBEMBAEE (M1 28) LT, BANRER
b w BT 58101, 12 [HOBMIBSMLETHD Z ERbroi,
BARR 72 BRESHZ K 0 IGERIE 24T - 72 Wien filter DR X, INZEHH
IEZ 9 Stigmatic 721 &4 2 L 72 BIfE® Wien filter |2 b~ T,
26 M L9 2 Z & BNbhots, EHIT, EERIC 12 Mo k4 il
B L CHARMN 2 ERS 2 HE L2 A, INEME 20 L2 BEARE K1 SRSORTE & o XL — 55507 m o E i
WG T, TORRRE DKL T e 2 E B odz, sEICD
WCHHH TR 2 & 75,
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P-04 PEEM % H\W /-t BIEEHH ; soot, graphite, fullaren, CNT
AHBIIERT. & H#, ®E UL, KIRTERT* K FE—
Work Function Measurements by PEEM ; soot, graphite, fullaren, CNT

Nagoya Institute of Technology, W. Y. Li, K. Goto, *Osaka Institute of Technology, R. Shimizu

Tz 13 A=Y 2 BA AT FIWAES) OMFFHIZBIZE L TV D8, =L X —HhORIED 72 011355 68 & kBl o 1=
BRI BE L 7 B, AL RIS 2 6B TR I X 0 15 5 72010, BB L= ROt 7 Bi%$E(PEEM; Staib Instrument,
Model 350 ; %545 10) &AW T, %M (EAKFET 7, 3.1~6.9eV) ZHIHE L=, PEEM [3BIAIREK O A5 8 % 1
H 2 O CTRATOAFBEEGHIICKE CTH 5, RFILEN L 2 KEFHEORNZ ENLBETFDIEROIT—T 4 T
Bt LT L TWa L EbiL, soot, graphite, fullaren, CNT OFHEARIE L7z, FiZ, CNT OFAIEL, 400V/1em DOFE
BHCTH EF %A L, HEOREIR A —13 2720, 20X Z2MINOB LWERECHLEE I L— REDIF kL y
—ZRIEL T, 3L XROES AW LT, CNT OEHBEOREN TE /=, =@ PEEM T fullaren & CNT Wi
& BEBFRC BB T X 5, soot,graphite, C60, C70, CNT DZ N ENOAEHRIRAE T 4.40eV., 4.56eV, 5.65~6.12eV.

4.49~4.80eV, 4.1~4.3eV Th o7, soot DLFREHKIIRKLLETHY, CMA=2—T 4V I7WELLTHY THDLZ &

Worno Tz,

P-05 W ERE % Zr BRI TEM L RO FREEEN
EWLERT. EXEFLARL M ORI S R, B Rl R B IR R, L IF
Change of work function on the W surface covered with a Zr oxide

Muroran Institute of Technology, Department of electrical and electronic engineering, K. Minami, M. Yoshida,
Y. Nakano, K. Yamane, H. Nakane, H. Adachi

Fox i, SRR L2 W 0(100) Tl Zr BAL 2 iy 5 2 & TA U B IEMEE
¥k A BT LT D, W

Fo, Zr FEEXRELBEO ot A% KR5 2 & T WA00) B & i ki
ZrO/W(100)Z Bk L, A< 2.7eV OIEfHEREE L2 FZH L T\ 5, 2

AEl, Frea 1TSS W BRI ZrO2 7213 ZrHe K1 % WA U723 RH ¢l U <R
Bt 2 % 2 & A ek, 1ER L 73Rk A b 1 i B BT (PEEM) I & v 52
L7,

ZORR, K1 ICROND XD ZOtEFBREBIE L FEDORMEIZIB W THEER
BREFTLTWDZ 28R, 1 W RIS h- IR RS
Eo, NRFUTUT LT T A A E— RN D LT, B ENE ZrO/W(100) FIOIEETR, BT : 500um ¢

LB 2O FEREEK 2.7eV TH D Z L H R Lz,

[1] L. R.Danielson and L. W. Swanson, Surf. Sci. 88, 14 (1979)
[2] S. Kawata, S. Tahara, H. Satoh, H. Nakane, and H. Adachi, Appl. Sur. Sci. 111, 96 (1997)
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P-06 PEEM & SXFS 2k 5&E (@B / SiC (B EAEROREHEE
FIILRE EH ER, AR FHE, TV T T S, R ORE, BT EE, HR 5L
Surface Layer Study of Metal(Film)/SiC(Substrate) System by PEEM and SXFS

Research Laboratory for Surface Science, Okayama University M. Hirai, C. Kamezawa, S. Azatyan, Z. An, M.Kusaka and M. lwami

We have studied surface layer electronic structure of transition metal film (Ti, Cu)/SiC (substrate) contact systems
by using a photoemission electron microscopy (PEEM) and a soft Xray fluorescence spectroscopy (SXFS). Surface
micro- and/or nano-structures are observed from PEEM images. SXF spectra include information of either an
element or symmetry of a wave function. The SXFS study using a light source of a synchrotron radiation is a very
powerful tool to a nondestructive buried interface and surface layer analysis of a thin-film on substrate contact
system.

Silicon carbide (SiC) is a candidate material for hard electronics such as high-power, high temperature and
high-radiation field because of high electric breakdown field, high saturation electron velocity and tolerance to
high-temperature and radioactive field compared with silicon which is a popular electronic material. The study of
silicides and/or carbide/graphite produced from transition metal/SiC contact system is fundamentally important from
a view point of improvement for electronic devices such as Schottky and ohmic contacts. Among transition metals
titanium (Ti) is interesting for electrodes of a low resistance contact. Copper (Cu) is interesting as noble metals.

Specimens of Ti(40nm)/SiC contact system were annealed up to 850° C. The surface morphology has been changed
into layered structures. The topmost layer contains some island-structures. The Si L.2,3 fluorescence spectra can be
explained by considering formation of titanium silicides. Also, the C K « fluorescence spectrum showed the
existence of graphite-like carbon.

Specimens of Cu(30nm)/SiC contact system were annealed up to 850° C. The surface morphology has been

changed in agglomerated Cu structures.

P-07 HiSOR 12815 PEEM r Y= 7 FOFIR 11
HiSOR. /M EA, AR B, AEXRE X &0 He
The status of photoemission electron microscope (PEEM) project for HiSOR (1)

HiSOR, M. Kotsugi, A. Kimura, H. Namatame, M. Taniguchi

B TR KSR 2 71 v & —HISOR)NC B 5 B T HMEE(PEEM) &% 7' 1 ¥ = 7 hOBURZWET 5,
ZOHER, Bix 2B M A oA AR SRR S 2
WEIN TS, FRIC XMCD EHAS DR D FICI VX R A
A OB, Kifi - REOHMKE— AL FO#Himz 7 ELE
PLTITH ZENTED, R BIUBEZITS Z & T, £ED
XS 2 MNLICRE T 5N ARETH D, P22 PEEM 135K
HHAFHZBO TR BEREZED TV AMRETIEDO—DTH 5.
RA YT AU BTl 10 4ELLERIDBREA Y LA TEY |
BE AARTY, BKWMENF, JAEKY, SPring-8 72 & 23V FL7x
EIRO TS, BRI S > TR TEERERTH L3,
PEEM (251 2 IREAHNLZ OFEIREEN S, 2 E TH4aIC
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RENTWehole, —RICEHRY L > X0 PEEM 1Z3EHIK 20kV OEELEEZHIMT 2 LERH Y | sleHbizo o~
= Vo L— X OWENEHEC e D, S DITHEEED O ORECE DR IRE OZIC X 2 REHLE O E B )ME O/ ke % T
Fo—HE2d, LOLERBLHEL OFFFLTWAH PEEM 13§ E L AR TREVEMIZ OVIEE TH D, wxIZv=t=
L— 2 OEEN Y T M7 ) He BRSO AIAR SRS 72D, ETRWEN ) 92 72 DIRENC L D07 B /5 fiRAE DK
TEMZLENTE D, £72 PEEM ICHIEEMAI =2V X —T7 g VX2 — 2G5 2 LT, EiRESE L7 Kot
WBFMER NS — %, ZRBLIOCZFAX DR LN LHET S Z ENRETH D, it PEEM OFri-/aff
WHERETDZHDOTHD, —fx172 PEEM O FEIXFICHREREOEEHMOBEMEEEL b0 ThoT-, WE.
KL ZXDEIZBZ L T, TA—HNVHE, A4 A—VEIZIFENEIEB &M, REMoOBRRRE NS, BF0FEE
MREE— RTIEA A—VHEIRT DL OBE LV ADEMITREESND, —H 7+ —INVEEIERT DL IRET D
Z T, EEEZEMB VDY L NE A ES AR T2 ENARETH D, Fex D PEEM ZZNENOEIZT S
Fr—x%EMLTEBY, TF ¥ —2KROIFTENENOZER LONEFZRINICHKERTZ &N TED, £ L THIE
EANE RV =T T ITA P Lo TRETOEB =RV XF = E21T 5, JHICL v, ZEfMniE, EEhEnfR, —x
X — R a R ICR— DHEE TITH Z &N TE S, £72 HISOR DR VX —T7 4 FrOFSEEN L, K= RrLF
— 7% h&FIA L PEEM EA1T) TETH D, HHEBIIIBEFZEEPICERY HI DI ERZXLE—Th
D, EFOLTIHERTHEZONDN, AT v T7RF U7 LWV SR TRWEGFTIIZE W CUXESR & kv 59, RimikE
DR % KW U= Rt s & 5, @IS RN F—2 A FHEASOE IR ET 55 C, (LFEBOEA LIk D DH
BRI Z 0 REEEE K LI EROME DN D, oSBT A c R CE RIS LT EAE ChH D Z L
O, JLERIBRW RGN A1T) 2N TE D, K3 AIZTF v U NA—BASNBELIEEZIT> TV 5, I
— 7 OfER 3X10-10Torr DEZEEZHD Z LN TE L, A I —I2BW T EfEE O RARBE & Z 0/ OBLIRIC
DVWTHRET DL TETH D,

P-08 PEEM {2 & % InNfPTCDA/MoS2 &M In &8 275 ik
THERRE, R Eier W\EFA B, MR R B SEE BB GBI
Anisotropic di®usion of In in IN/PTCDA/Mo0S:2 system by PEEM

Chiba Univ., M. Onoue*, M. Shionoiri, S. Kera, K. K. Okudaira and N. Ueno (*RIKEN)

B2 RNIZT A A~OBLREE L BAE, AH/SEIE CH L LRI 1 » R OYEH - SRRSO
THMET 5 Z L IIMENSHEERMECTH 5, AR TIIRIGEELAH/RERmA2ER L, PEEM I X o> C&BEOIL
BELG OB EZ1T T,

FEhRIT Fig.1 12739 X 972, 3,4,9,10-perylene tetracarboxylic dianhydride (PTCDA) 7#f% EiZ Indium(In) A% &
R OB ZERL L, PEEM TZ 058 L7z, PTCDA & In IZBREEZE FCAGICKIGT 5 Z LG ST 5,
AT HNZPEEM OYEJRIZDe 7 > 7'(h v <6.8eV) ,k N HgXe 7 > 7'(h v <5.4eV) TH 5, Fig.2 (2 In/PTCDA/MoS2
#® PEEM % %77, AR O =ZAEENBR S, fER L7 In OR% = BIRIZIESETHY . PEEM
BiE In 28 3 H~EH L2 L 2R LTWD, Fio, ZABIEOREITITE . 7oA 4 AT X F—2FOWE M5
FHLTNDHZ LY PEEM L VHGETE -, E5IC, 2D L5 7% 3 FH~0 In SBBOFEHUL, In ik %2 EHE MoS:2
FEHRIAER- L7256, In 0ROV IZ Au OBHEIMEE & (ER L7256, THUERIC GeS 2 AW 25 E8 I8 S iu/e h
S, THHOFEEIE, In ® 3 FEFEHA(1)In & PTCDA OLEKIH(2) FHIFEMRIZ X - THE & 5 PTCDA DR E
RS THELDZEERELTND,

[1] Y. Hirose et al., Phys. Rev. B 54 (1996) 13748. Y. Azuma et al., J. Appl. Phys. 87 (2000) 766.
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Amsterdam Univ., O. Tegus, L. Zhang, E. Briick, K.H.J. Buschow and F.R. de Boer

14:05-14:35 Magnetoelasticity of unique uranium magnets UCoAl and UFe, ASCR, A.V. Andreev
14:35-15:056  IWAEE 7 A Xk fEMRE hm
15:05-15:20 " =

15:20-15:50  Fe,VAl R4 DEF W & BB B~ )5 HRPBEL KREF—ER
15:50-16:20  FEHA 7 v T Z A MEBWITEIT DEEM L L CoREENE mEARAERY  EE
16:20-16:50  YbMnyGe, D5 AT AR & iy 572 S R BORMVERE  BIR 6t

16:50-17:20  JRTED BBERAE~MEEASE 35 Yo LA E T B JE 122 ELRTEA O B sk 2 IR g
EILKE SEHE BESL
17:20-17:50  &REELEW Z RHK L 3 2 /KF bW OB E 7Rk FRE KB T e &4

18:00- BB

87



5 14

09:00-09:30
09:30-10:00
10:00-10:30
10:30-11:00
11:00-11:10
11:10-11:40

11:40-12:10
12:10-12:40
12:40-13:30
13:30-14:00
14:00-14:30
14:30-15:00
15:00-15:30
15:30-15:40
15:40-16:10
16:10-16:30
16:30-17:00
17:00-17:30
17:30-18:00

5 15

09:00-09:30

09:30-10:00

10:00-10:30
10:30-11:00

11:00-11:10

11:10-11:40
11:40-12:10

12:10-12:40

12:40-13:30

13:30-14:00
14:00-14:30
14:30-15:00
15:00-15:30
15:30-16:00

16:00-16:05

88

ERRB AT S 2 > CrTe, Z, (Z=Se,Sb) DREME HALERE T
Co(S1xSedz & MnAs,; Sb, DREKRENERN I TRPEL
WIEE A A X R La(Fe Siy 013 38 & OKE M ORER EVELh T HALKBE T
TR T A & R R DOREEPE ) 3R B EEE T
KT
WIRE A A B B I60T D A BRIREERh 5 SR
R(Mn,T),, D&M (R;Y,Gd, T; Fe,Co 72 &) fE MK EE
CeRuZSiz DA 57@&2‘@ ﬁjﬁ*@‘l‘éﬁ
B ®
é‘ﬁh‘zzrﬁf%;wﬁ & OB IOV L% HAL KRBT
FREATRIEMEIR CooTiGa (2351 B Bl R Fn FEARET
Mn % &R LAY O EHER ALK 4F
L1, Mn G&0EFRELE A fa=7 X HALKBE T
KT
MnAs;.,Sb, D5 A EfHIRR R KRB B SAE
MnAs & O CrTe D&M EPNTER
WREEREMERO T o =R X OO, W RkErE IR S KB g B
3d BT R OB & AZHLEHK ﬁitﬂ%l
1 %&5t5% YMnyAlg & 3kIE7 7 A k L— k% YMn, OFERINE e i IR ST R
IN=T ARy T R (SN
IN=T RXEI IR A AT —EEDOYEKE ALK BB
IN=T ALV GRIENE N RS FAYN AN
CooMnGe DAY « BEMRTE— A2 FBXRZDON—T A X NAMEOKRFE  JAKBEEE
KT
BIEJIT FeS O -8k — & 8 — - R fis % ST IR ST KB B
TEIRFEIE A4 TiNI H O =B LR O 1 MBS BERERHE Al HA.
FEIR S RBEEE T
WoRA B HIZ
Pk MCD 76 R B mE AR HOR B sk
B R’
B TR & B TURPEB
BAESS FREE & BIRE QBT E © NigAIB PEERITRE
Fh ¥ TSR L) O RN & AR E TRBENEBREE
EIE TSR B4 B OB EER P K AB R > 47—

Metal-Insulator Transition of the Hubbard Chain with Next-Nearest-Neighbor Hopping
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B - EATICRT 5 BREEF A Z etk MnSi OBXH), EXRAVIRE

FRORMVERT %k fEEY

MnSi (#7238 R T iR & B 2 5B A3, Dzyaloshinski-Moriya AH AA/ER W TFET 572012 T =29 K
uTﬂiAwww%%ﬁ%ﬁénam%ﬁ%%m2wf%éﬁﬁUMﬂ&5&R 1.2 GPa T 1 &iZZ{L L, B.=1.5GPa
TREEDSHEE, FE7 =V JRIEOREEDSBI STV B L, /LS 1T 1.54GPa IZ B W CTRLilRfE 2 JIE L, 39k CcIE

WEPEIRABN & 2 = T VARTEA~D A 2 MR 2 81AI L 7B, AREFJECIE, #3 - £/ FIZdW\ T MnSi OKRIE L OVE
R M & SIS~z

KR - mBETIZBWT MnSi (ICBiR & MA 5 & P<P, TiEANY Bb— a3 = )=~ ORKRIEES 23, B<PTiX
FEREIE— = = T VARBE—TREENE A~ A 7 TE & SRS MBI S vz, 72 B<< P CIIFEREIE— SRR IE ~ o EA ) 7o 2
Z BN Sz, B-THSHRIOBRIZENEF L, To0X A IR STz, B=0128F % PTHESHMH
BUIEA~ U A UgErE, A X BEERS X OVEREME ORI & 72 0 | FRIORRITIREEN:, A Z Btk KOV RENED B 72 2 B IEE
T A X REHEROK & —T 5

—F ., IRROBSIESUL P <PIZB W TA X WMHIEBHEK T 0 — R — 7 2R LT ATV U RAEFFOZ N
RH &N, F9REE T TR S 72 IEORKIRPUIIERIED Mn & 2 # 5/ L - T4 U BRI 722 Mn 2MEET 5729

WWELDEEZEZLND, B P IR ST =V JTRIROEBRIIBS 2 MA D & 7 =V JRIKOERICENLT D
D, ZOEITA Z MRS & B BERDH D 2 E RO TH LM S,

[1] Y, Ishikawa et al, Solid State Commun. 19 (1976) 525.
[2] C. Pfleiderer et al, Phys. Rev. B 55 (1997) 8330.
[3] Koyama, T. Goto, T. Kanomata and T. Note, Phys. Rev. B 62 (2000) 986.

MnFe(P, As) for magnetic refrigeration

0. Tegus, L. Zhang, E. Briick, K.H.J. Buschow and F.R. de Boer
Van der Waals-Zeeman Instituut, Universiteit van Amsterdam, 1018 XE Amsterdam, The Netherlands

Recently, it has been discovered that transition-metal-based compounds of the type MnFeP;.,As, exhibit a very
large magnetocaloric effect (MCE), also in low magnetic fields. By varying the value of x, the MCE can be tuned to be
maximal at temperatures between 160 and 330 K. The availability of these materials with very large MCE around
room temperature and in a low field that can be generated by permanent magnets is a promising step towards
technological and commercial application of the MCE in room-temperature magnetic refrigerators. The magnetic and
magneto-caloric properties of the itinerant-electron MnFeP;.,As, magnets will be presented and compared with the

properties of the rare-earth localized-moment systems Gd metal and the giant-MCE material Gd;(Ge,Si),.

Magnetoelasticity of unique uranium magnets UCoAl and UFe,

A.V. Andreev
Institute of Physics ASCR, 18221 Prague, Czech Republic

The specific metamagnetic behavior of UCoAl is easily modified to ferromagnetism or conventional paramagnetism

by doping with suitable elements. The influence on magnetism of simultaneous substitution of Co by equal amounts
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of Fe and Ni has been studied at ambient and high pressures on the UCo;.,(Nij 5Fe, 5)-Al single crystals with z= 0, 0.1
and 1. Although the number of 3d electrons remains unchanged, the stabilization of ferromagnetism is observed. This
is attributed to the anisotropic change in lattice parameters upon substitution.

UFe, exhibits compensations of the spin and the orbital moments of U, on one side, and of the cubic magnetic
anisotropy and the magnetoelastic contribution to the magnetic anisotropy, on another side. The latter leads to very
unusual coexistence of relatively low anisotropy with giant anisotropic magnetostriction. We destroyed the delicate
state of UFe, by dilution of the U sublattice by Lu and observed a spin reorientation from the <111> to the <100> easy

axis. Uy gLy ;Fe, exhibits a large magnetostriction in fields (1 ;;;= 1.2x107%).

WREE T A & Bt
EMASEFEE  WE o

ANy RHEEIZER L, ¥ o U —E T 1 ROBKESEAE 2 TWEIL, EEET A AL Wi T %, Ginzburg-Landau
IR CHRARMICA L UL EORA MY ANTZBRCIE, F =V —REE L TRIAIC L0 FIMED BBtk ~0 A &
Wt A & | BICHEEOIRELZLICRBEND Z 2RI N TE D, T 5 LIt A XEHER & R OMmK
131 A4 MEAH CoS,, Co(S,Se),, La(Fe,Si)3, MnFe(As,P), &£ FiZH1F 5 MnSi, U(Co,Fe)Al %, fix D& @R LE
MTRBHI S TWD,

MRE—AY FAF 2 U —8T1REEZ TR TWEIIRE RERBAED R 4T 2 L0 HIF S, BERMEAMELE LT
FIHEND D, Fio, A ZWMHER R TIIHESHIC L > THESNDOMKRE— AV POBMITIRERBELIED 72D, WME
MELE LTOAERME TH L & Bbid, A TIE, EREOA VUL & LBAEHERIR AT ANTOEEE 7 A Z
WMERRRICEE S &, ED L5 B TRERMKIBAELDPHRE SN L NICHONT, FRBR COMSI L oMK = v
o BB bOFEERN S R BERNMThND, £o, BRUABEIRZEY AN T, BER KO 2 BB
DI FEW N FEIHEAFED i S D

Fe; VAL 2B &DEF Wt & BVEM B ~DISH

HEBRYE KBTS
LEEBTERTE W FE

Fe,VAL{bA#1% L21(D03) FLDSI 5 d: T Heusler it & BV HALNLIC 16 8 DR 1% & 19, 2-1200K & JAV MR EEFIFHIC
bz o TEDOIRPUIA DB E & RO RN IR A E 95, KETFORFERTT = L IEDOIFENH LN L 72
DAREEDO EBR TE OB T LEMRE AR L T B Z El¥bhotz, ANy FEEOREE, ELBWEX Y v 7HICY =
IV N RO FEME D ¥ E E RIE Sz, TR VIS A D Fel %4 hIZ Fe /3 antisite defect & L TAD &R TE— A
VNBFET B ERERI STz, Fe @ antisite defect 7> 549 5 spin fluctuations TRIRIZIS 1T 2 LLIEPTLOE L
R & B BRI OB R R T S i,

7 )V IHENDMET ¥ v TS H D Z L EFIH LT (FeysVigiooyAly A4 2 ERLL Al OREZ y=25 2 MRS 2 &
TnRHED p BOY -~y 725 L R— IR A G-, ZORBRIIREY Yy vy 7N TO 7 =L I N OBEIN TR Sz,
E 51T FeaVAL Siy AL A58 N Al O Si B AT o7, ZORER, FERITEF THRKR-130 1 VIK OB —~ v 7 555 157,
& 512 M=Ti, Mo 38R L T Fey(V,, M)Al &4 & {ERL L 2 OEVERHE 2 FJH~72, ZORE, Ti R Tl p L, Mo & Tidn
BOBENRZBIER Uiz, n B CIEEIRIEC-100w VK 282 AE, p B CIIR AN 80u VIK #ET\5, V & o
BEBICLVEBRLIZD, Al Z Si Ge TEMTT S L Tp, nMAZHMBICa Y bu— k-, &6lc, KRBLFEO
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By VRO E 1R T4 OFHMETHTEIET L L2 TOT —Z N2 = —P LRI RS Z L RSN,
NIV —HED Fe,VAl 541X MBI R ELEW Th D Z & Z4afiHisET-, EIBfTUT T power factor 1% 5.5x10°W/mK?
12 L BigTes (2% % 4.5x10°W/mK? % L[El~7=, BIEETO L Z A, BMREENEEAE O, BROMEERE ZT |
0.12FEIC L EE TS, ZOMEIEZRBEMELE L TRHIAT 27 DICBYREE 2 S HIC T 5 TRASHOMIHETH 5,

FHER T v TNE A MU T 2BEMEE L TOFRREN

mEAHRERE B

FHEA 7 T NVEA MeAW RT, X ,(R=%# 138, T=Fe, Ru, Os, X=P, As, Sb)i3& B @ RisHCEmOE HIREEL O
bed D RFBIG 2T 2 LD DR NIICHIER e ST D, —J7, REBREEREL /NI RMBEEZ T2 L LRGE
MEIOFEME LTHERINTVWDEID, ISAZHABICANZHRIZENZEZ S RVORBERTH DL, KIFETIX
Ce,La; Fe P15, CeRu,Sbiy, CeOsySbiy DESRMIIZ(p ), EERE(S). BMREREE(k )EOMBEREEZIE L, T O
H(figure of merit) ZT=S2T/ (p k) Z 7 L. BVEME L L CORBEMEEZFINT-, Cela;Fe P52 DWW Tid La D)
REHRE=099ICE Y, @REMRBEBRIBAORD BN EZRT 2 ERHLNERY | x=0.99 [ZBWTEIRTOE DK T
(power factor)PE= 8% p I3/ KRB EZ T ZENHELNE R -T2, ZOBHRFOEIIINETHONTWATERY v T
WA MEA) CeFeyCoSbyy DI 2 (5Dl A R L THY | BEMEL LTHETHDL ZLNWILNnERoTz,

YbMnyGe, DA EMEERS & e 72 ARG

BRMIERT  BIR R

Mn 123 2 B U 7= R0 IE D7 igis & 3 5 RMnyGey RILAW OBNEIZ, Mn B OZZHEA Jo-vn 12 K 0 FF¥
fFFensd, FLT, dmwm PAPET, 2 RITEAO Mn-Mn JFFREIEEEC X > TR 7 — L SRS BEREREE T I L -
TEMEMIZIF L CEMEINTHDE, Ll Yb A A4V NESREHIREEIZH D YbMnyGey 13, RMny,Ge, (LA~ 7 2
U—DOHTHRRRRMMEERT, 2F 0, FROBERERTT CHEXIE, BT DK E A YDMnyGe,y lI23\ Tl SRl

OHBEN TR SN D25, EEICIE, AL BEZLICES> T, AFM 1H (163K <7<y ~ 405K) & AFMITHR (7< T, =163K)
OO OB EE R, S5, AFMITE (KIEA) 128\, HE %2 RICT 5 2 FEOBKIMHE EER OB %R
Mg B RER AR A R STV BEL ZoRIFEEZES OBANEO B TH S, DETP. HKES T TORMERIEZ
1Totz, TOME, RABOBIEZBINICENLT 2ERHL NI RoT2, 2FD ., HET T 163K ThozF— L The
2, 1.0 GPa DJES FTIX 270K ICE T EF L, EOITIELK 2.0 GPa lcB W Tk, 1M2KICETHL Fifoni, =
DO, AFM [ A8 (FiRAH) O =V T i, e DR & 775 9~1.25 GPa lcBW T, /b (~370K) &/eo7e, F7,
~1.25GPa @ L FOENEK T, RORTHRARIRBENIHE L, 2o OfERIE. AFM & AFM I AH 56 B
RIZH Y | ~1.25 GPa I[ZHB W THERMEE DZE L% o To MBS FB I SN2 A R/ LT D, 20 & 9 7B e SO
PERIECIE AN RIL, o> 3 flid R 255 RMngGey (LAMICE N TIE, —8), RHEhTWanENL, 2ol
BiX, Yb oA AL REBICESBES LT EBbnd, %2 T, Yb Lgiifficdksi) 5 X AT ML ORIE %
FiR, BENTIZBW T T 2 A, 1.25 GPa 11T Yb A A > OSSN & EIT R 1T 2 +2.4 lin> B AHEZ+3 AT
VIRBBICZE (L L TV D EREEZEE EDTZ, ZOHIE, Yb A 4> OMi#iEs s Mn £— A > FOBISHFEIERIZZ K
REBERIEL TCWAEEZRLTND,

[1] H. Fujii et al. Solid State Commun, 53 (1985) 715.
[2] T. Fujiwara et al. Physica B, 312-313 (2002) 864.
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JRTED bR ~MEEEE T2 Yo LEWIc i 2 EH R EBIER OB R IR

BHLRHE Em BESA

S5 dh AuBes BU#IE % © D YbInCuy 13 Ty=42K TR OGS 2777, @it (T>T,) 1% Yb* (', J=7/2) JIRAEIC
HY . RERNER 2 ) — T A AEREEZ R T OICK L, KA (T<T)E Y293 &7 | m@iEr7e o ) w4
T, BA LI E CTRENZRERILE O X D RIEFREZ R T O 2 & 2 B DTSN 2 F5~ 258 247
ST&E, B2 Yb %2 Y T 20%E# L 72 i S REHT,=15KIC B W T, MIE L & b ICMEEEE 3L L, 38V sk
(B 78t M=0.05 12 p/Yb, F = U —lRE Te=1.7TRBHBET 5 Z & ZRALIED S A L2044 8/Yb OfERE— A >

M RO Yo 2 ZEL LIS b 0o b, 58D BRBAKIZZ D 100 5570 1 FBRE LN TE 6T, £ ORKIZHK
BHizh T,

Alal, EJe L OMERER EIZ XY 2.0GPa E TRALRIE N AIREIC /e o 72 Z & TRIEMEHBUC X2 Y @ o2 4
PRD R AL LT, Y10% D EHT,=28KIZ DWW CRBEDMIE 21T > 72, Y20% & [FERIINE & & & I 23 1
Je U 99V FRIEMEDS HEBL U 7o, TR A 52 2T IH R L7 E % OJET) 2.0GPa 1238V T M=0.12 1 /Yb, Tc=2.3K TH ¥ |
Y20%DEAUTIEARTE HITHIML TV 5,

AWFFEITLL R OFER & O TH D, IIATEI, ZAREESC, MAR, S8 2, A)NFMCE ILRED, (LB,
O.Kolomiyets, #ERIEFCRRMPERD, KHEEA, EHE HH—ROTRID,

[1] A. Mitsuda et al., Phys. Rev. Lett. 88 (2002) 137204

SRBRFEEM & BK LT B KFR L DEFEE TRtk
BEERBEL A 2&5k4

SBRAKFMDBNTEE (@REEEY) TOKBEOEFIRELMD Z LITEANRRETH L, f1FEITER LB
BeRILHET L0258 BELAY RiTw (32 EOKFEZTIN L TREAF Y R.TH, kL. EORMEZ3E L <
E25HHONE, BEET-IREAER YCog XU L 72K OHLAL x 12 &V BEMESSIREENE AR (x=0)2> & FREME AR (x=1.0), 7@
PR (x=1.8), KIRBEMER (x=8.2~4) ~L (LT D, RBIHRMELIIEIC LV /B DN BIREE kD52 o bkE
DEFIREBPHEE TE 2, BEFHEIL XPS FICE 0 EHE, R ZEREE LWD, @FKE ) TIEEE O R EM:
WCEVRAEETH D, 27 b UHELITKRBRFAK[ T TV OB FEE (EEIESM) 23RO b DD TeEKFEL
MIZHEHTE 262 FETH D, bivbiudETWRNZREREKE I TH D PAH, 2515 L LTa 7 M #ELC
KONV MEERTRORREZMIEL . S 57 =2V IEESBKFE Y & L TIRO TERMICIRE Lz, DI, Wik
&JRKRFE NiHx [Z oW TR 2 > 7 o BELEZ B L, TED d-like E— A EAD splike E— A FDOFE5 %5
B U7z, FEBRERDDAEIZ LY splike T— A > b OMSHMESHEINT S Z LAVREN TV S,

EXBSERERNE 2 CrTe_, Z, (Z = Se, Sb) DRk
FAeFBERT. X &)
NiAs T D A IS & B O IR CrTe D HIEN FIZB T 2% 2 ) —iRE(T ) & 4.2 K (2B 2 BEBL(cIF TN
ZHUKI 350 K, 76.5 emu/g(2.5 ug/ f.u) Th D, CrTe DT IFESOHINTEW BRI L, £ DEIM5 6T, /op 1F

—7.0K/kbar (2 b3S %, [FRRICHIEICHE oy bRE DT 5. 0g DIEISY dog/dp &% DIESHRI oInog /op I
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ZNEN—0.92emu/g-kbar . —1.2x107 kbar ' THh o7z, CrTe TBUHI =7z BB O E/REUT B BEALOETIREK
ELTHoE b REVEERFOME L LTHOLEN TS Fe-Ni £ U NN—AED DI THIZKEWETH 5,

Bolt, CrTe D —Ji i v REEZENSNCITRbiv, CrTe D@L FICE1T 5 BN D R EMERE i RBA
ISR D3 Eim S 4L7z, ARl Fx 13X 51 GPa £ TO&EES T T CrTe DRGSR MK O FHREEZ T, CrTe DBESFHM %
HEE Lo, Fhoix OHEE U7oBESHRRNT LU, AEIZHEV CrTeld 0K £ 3 GPa TIligetEd & ¥ v o MgEMEIS, BITME
95 L #) 7GPa TR~ T 5, O KEBEREEIXCrDEO LD TH S, 9 14GPa DJF )T NiAsE 5 MnP
A ORGEFIEE BN S 7z, RS TIECTeD Tex —# Se, DITEWE L 72RO RES TIZHB T HBENMEIZ OV T H#H
HI 5,

Co(S1xSey)2 & MNnAs,,Sb, DK BRI R

ORI Fl AR

SREEME & W REME DO T ROMIEE 2 7 T EBBS B, B L2 FrE—ZLASHUBRKENT b B
K HVEEWE ~OISAPHE SN T D, AR Z2EREE 1 2 2 BrEE 7~ Co(S1,Sens & Db s LR
B AR BEN R AR 2 & 28 L2 MnAs,,Sb, DREKBEDNEIZ OV TDOZ D% OMFSERE R 2 MET 5,

Co(S14Sey)s IF x=0.05 THERRGIED B HEBIME~OIRBE RN —RIZR D, =2 U —iiE T LV BIECEREET A ¥ itz
Ty 2RO 0-1TICBIT 5 ASMERNE L E 2 A, ZORKEITMARIZ L > TEL L, x=0.08 fHICTHRbREL 72
B ENbhotz, ZOREIY Yamada & Goto e L72 & 912, A X MR LE O BEDOZ L AM 1F x 238035
WZONTREL 22 0IZ%t L, RS ORERENE dB/dT I3/hE< 785 Z & THII SN DD, ZHUE T BMEWEAE O
—HRMEm TH DL EBEZBND,

—J7. MnAs;,8b, IZ2 Tl x20.05 Tl NiAs B —>MnP B OREMEEEIIMZ 5h 5, 3k 2 0B ORSERIT
KB TH D EZEZ LN TERLN, SEDLNDIVIEHER OS2I 0R L, RlRBULHL 21T 5 Z LI2& > T, x=0.05
TUHMEEEZ DR NW—RIBENEL D Z L2 R Lz, ZOfEHE. MnAs, ShyiE 0<x<0.3 O#if T, ASw DxRKE
HIFE—ETHDZEBHLNNT R -T2, ZOFROEATT dB/AT 1 x N9 5 & —FEHN+ 5, —J5 AM IZHEFRICHE
b, WMEOHRIZE > TASMIT—EIZHRTZNTND LS TH B,

BREE T A 5 B La(FeSii1s 8 & KT OB EELIR

FAERZE KRB TARPTERt ORE Rl BRE RRak. MR &

TERITILREIED L7 b i ST & TEEE 1 A & MR 2 EMOBLEA G | La(Fe Sy 13 (LB DREKIINE

HOR Bz LD LTSIV im0, £OH T, RERMER Etkx A G z25l ST 7 r o cRESNLAMAE
MBUARD D BRI T A A~DISHIC BT 2 5t 2 it %,

AMEEHOF = U —iREEIT 200K §TE TH Y . A ZMERBOME 2K LT, #XTr e e —2ZbDEi3FER IR
&, T A X MRS 2 IR E THl & BT, BEESGOREUNTY A X BHEEE 25| S 2 SELLEN D
Do RFEOWIUZ LY | A FRMEBREEZ KD 2 < ZORMITEKR SN D, T70D5, = Y —RAEZIE 340K f4iT
ETEFSEDLZLENARETH D, BTy b —2b, WEGRREEA b SRR BRI B 2 BB BN R 3K SRR
AT TR E 272 S HERICEN T REZ /R 2 &6 K 150 BEDOIRWREFPINICB W OKRRZHIET 5 2 & T
MR ATREIC 72 D, FTo, WMENRZ &) 2 T2 DITITREY A 7 VHE O ERKETH 5705, e BT 5 BRER
BRUOBHERBEICOERTWD, S50, BHEND Z&1E, KMeamOMROCHRITT T, AGEETHY . KBHF
ICZAli CTH D Z & Th D, mEIC, BILMBIREDIGH, 7Y 2 vlfE, IT tha, BREFEM A B Hd G Lo K#EAT —
va g BIRIRA~ ORI O BB L THAIT 2,
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BEEET A & AR ORGSR
BRERRRRYFH T WmE £

TBIEFE T A A IR O B REPERRIR & TR SRR 35 1) 2 RSN R 2 XORRIEIT & LIS X - Till_7z, Laves
{bA % Lu(CoiGayy 1%, WEE IO A XM EORSA R TWE & L TALR TV T x=0.1 I T 1 AR 2 - T
B bz ET 5, Te LRI 2 BED D IRBLME~D A X MR I E © RRMERS & EOWE Tk, Frat
TR 31T D AEANIRREMEREIIC I 1T 2 K0 REWZ LB Sz, F7o, F U BEBEETFHTH 2 (FerMnyoP 13, #
KE—AV I Fe D2 008 T, HDHV T Fe & MBI TIZH Y | KIBA ZWEOHEETT EEZ LN TND, T
DFD x=0, HIL FeoP, x=0.015,0.02 @ 3FIHDOFEHI DWW T, BMRIRBIRELL ETO X X BEIVEIRE I AL 5 B HPER
BEBOEAET T2, ZORICBNTH Lu(Cor,Gayy & RIFRIC, WREMSIRICI T 2T DOSGE L K& <
R D O S IR AN B D 1RO OEITE SV TS T ER R E N,

WEREMERE A BT, ERE R CHEBMECHF ST 2ELTOLRBHEER E I A X T 4 v 7 2R AT =5 HHED 2

Lo ThED, ZOFERNLEOLNZ L DT, BRI S TS R & SRV TR 2 013, ERERE TR D

%@f REMEI T 5 DB+ D ERENE L IRBEMED LA DN FREERRR S TN T EXMLTWD EEX B, 5D
BT D MEEOBRZ ERHIF S D,

BREEF A F RIS T 5 FRIBEZR —TiBe, & LT—

RRMMERT = HFHRsE

BIRFEA A F M band B3 E72 D EER OBISHL 1 IRFAIEE TH Y . B ORIE TROKFMENRED 5202
RIRRAEERE ORRICFIRIZ X VB AR RS 772 & WO RA R, FARIR TIXEE - iR - EXEEHTOMN
EFE R 5 R 72 Fermi liquid JRFEIZZ2 > TV D EE X HILD, BlERILEIE T Curie-Weiss AINZHE 5 72 HH TR EE 1k

TIIMRMEZ & 5, HWHEEOMKITERE T A MRS L ETWE TIPS ES 25N 288 THY . W& L b Fermi
level AT DIRRER FE DOFNLIZEFR LTV D B 2 5T\ %, H. Yamada (3 Landau BRI SCR OFEREZEY A b
Z LT RV EIEE T A S BV & HREER ORRR O BIR % self consistent (ZFLA L7z,

[FFFIC H. Yamada (IHBEERPMR & 72 DI T 3IROIEBIBHBEROF SR ENSRAICKET 22 L2 TRLTND
. TNECERTIIHE» S LN TUINR o7, Zhud, #WBYE YCoz NaEMLEY Th 5 7= DIl A
FBH BN DIRNE DIFRIEEREE 2 S CE 20 o T2 b Th D, Bx IIEITR B IERNE THOERILEY TRV
' TiBey (Z4 H L. *He /b - 9T BSEREA A VG S S IETHALIIE 21T - 72, £ O#ER H. Yamada O T48 % f
MHODLI LMW TET,
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R(Mn,T);; DEEME (R=Y,Gd, T=Fe,Co 72 &)
MR KIE

1EJ7 6t ThMn o B daiigE 2 & 5 YMn 013, 120K LA F TMn & — A > k2% non-colinear |25 &4 5 SRR TH 5,
F72. GdMnyylE, 125KLLFCTO Mn E— A > b O HE#EME S 9K LT TO Gd &— A > FOBEMENEFT2MWETH
%o RMnyo.Tx RiA THITHR)D T=Fe, Co 1L x=10 TH—HRFLEL, M=Fe ®¥#;i5. 3 2H 5 MnFe)h 1 hD 55,
8f # 4 MZ Fe BAD TN E W) BHRMER PPEFRRIEHTER LV fif> T\ 5, R=Gd O, Mn & Fe TE#T S &
TRREPEEEIRE(TO)IT x & & BITHEOMITHNT 2 DIcxt L, Co TiEHi L7z & X 1Ix>6 TR Te DEMN A LD,
F 7= SORBEERR IR (T) O x IRIFMEIZ DWW T, Fe EH#OB AT x =5 fHT Tk KIEZ R L7025 L, Co BEHDGE
TR KEZTRT x DEBREV/NS L RoTND, ZNEDIRDEENE, YA FNEIRMED Fe LV Co DFNEITHL 725> T
WHZLETHATE D, ZOYA MRIVEICHOW TR, BT ERD x KFEN S b EMT HH TS, 4K TO YMnys, Ty
O B FERALMs)iZ, Co &, Fe B TZDORE SITE - 2E WA ST, x>6 TRAMICENAD 5, R=Gd TiX
x <7 T Gd @ 7DE—AY F2B3Mn, CONPHD LY KEL 2o TS, REY LFEEIC T IZL2EWFRHNT, Te
DOEFERFMEICRHE LT, x>6 TR Ms OZLR R 55,

CeRuzSi; D A & Rt
FORURZEMERTIERT MR (RIS

EH A CeRupSiy MO BENETRHETH Y, T< < &L LRSS T ABHIBRENTHL EEZ DN
TW5, ZOWENFICERZED TOHEH & LT, RIRIZIBV T ¢ il 7 M OBLIBIRISH 7.6T T A X Bl 728 b o
WAOBNDBND Z ERBIToND, TIETITHE S OFFENRINTE N, RIZIZZO X ZHMEOEIFIZ OV TS
BIZHMINTLITFEVEEY, 209 b T—FOMER L EOND DX NN—AT 7 T V7 = HROBPET, £hiZ
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[1] T.He et al. Nature 411,54(2001).
(2] =Jifth, RAMELY25 58 [H4:4 29aPS23(2003) ; MEX ., FAE
[3] K.Voelker and M.Sigrist, cond-mat/020836.
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[1] K. Shimizu et al., Nature 412 (2000) 316.
[2] D. Jaccard et al. Phys. Lett. A 299 (2002) 282.

Metal-Insulator Transition of the Hubbard Chain
with Next-Nearest-Neighbor Hopping
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Pox i3, @EREENEOFEIUERM-CIEE 2 62292 BT, RS v B 7 2 FfD 1 IRoe S — R 2 S fE ) 44
LIETHMANTN D, ZOBRBIOILERREICOWTIE, Ao ¥ A FD 7 —a U FANHOVHEE CHEMMETH L DK L, i
FHBIMIR Coempitt & 72 2 Z E3m b Tncll, Fxid, ~N—77 1 U > ZIEHHTR W CREammBEE & RO IR RE
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MER) 12, BEBREWVELZBOBEND ZEN Do TE W, £y MEBIZBET 2 2 E TOMEDZ < I RiEMER
RIEORIEZ R THAIATON TV D DIZHR LT, Z OB TIE, oMt o8k &€y MaRIROM O 23
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[1] S. Daul and R. M. Noak: Phys. Rev. B58 (1998) 2635.

[2] H. Nakano and Y. Takahashi: J. Phys. Soc. Jpn. 72 (2003) 1191.

[3] H. Nakano and Y. Takahashi: J. Mag. Mag. Mat. 272-276 (2004) 487.
[4] H. Nakano and Y. Takahashi: J. Phys. Soc. Jpn. 73 (2004) 983.
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Thermal, transport and magnetic anomalies in new class of spin-chain oxides and intermetallics

In the field of strongly correlated systems, the discovery of novel compounds remains an important direction of
research. In this talk, some of the main findings on the spin-chain oxides of the type, Ca3CoXOs (X= Co, Rh and Ir),
and intermetallics of the type, RCuAs2, will be reviewed to bring out anomalous behavior of these compounds. For
instance, the former class of compounds, believed to exhibit the so-called “partially disordered antiferromagnetic
structure “arising out of geometrical frustration effects, shows an unusual spin-dynamics as measured by ac
susceptibility. In RCuAss, there is a minimum in the temperature dependent electrical resistivity even for Sm, Gd, Th
and Dy compounds, while for the Ce compound, the temperature coefficient of resistivity is negative in the entire
temperature range of investigation with a an unusual non-Fermi liquid behavior below 5 K. These puzzling findings

offer a challenge both for theoreticians and experimentalists.
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[1] T. Kato and M. Imada, J. Phys. Soc. Jpn. 65 (1996) 2963.
[2] Wallraff et.al., Nature 425 (2003) 155.
[3] T. Kato, Phys. Rev. B 64 (2001) 134106.
[4] M. V. Fistul et.al., Phys. Rev. Lett. 91 (2003) 257004.
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P.V. Satyam

(Institute of Physics, Bhubanesawar

Embedded Nanostructures and Nanoscale-Mixing in Au/Si and Ag/Si Eutectic Systems

(Au/Si  Ag/Si Si )

Au and Ag nanoislands are grown on silicon substrate at room temperature and irradiated with 1.5 MeV Au2+ ions
at various fluences. Cross-sectional high resolution transmission electron microscopy and Rutherford backscattering
spectrometry are used to study the ion beam mixing in Au/Si and Ag/Si systems. We observe metastable mixed phase
for Au-Si system at a fluence of 1x1014 ions cm-2, while no mixed phase is formed for Ag-Si system. For both Au-Si
and Ag-Si systems, a part of the island is pushed into the substrate at lower fluences and at higher fluences, whole
nano islands can be pushed inside the matrix. The mixed phase of Au-Si system is found to be crystalline in nature.
The higher eutectic temperature and lower heat of mixing of the Ag-Si system compared to the Au-Si system could be
responsible for the lack of mixing and sillcide formation in the Ag-Si system. The above observations yield a novel

method to fabricate new nanostrctures and tailor their structural aspects with energetic ions.
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T. Kita and M. Arai, cond-mat/0403314.
M. Arai and T. Kita, cond-mat/0404628.
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Peter Brusov
(Low temperature laboratory, Physical Research Institute, Russia
Novel sound phenomena in impure superfluids and superfluids in aerogel

We calculate the coupling between temperature and pressure oscillations and show that the coupling between
these two kinds of oscillations is governed by terms proportional either to impurity or to aerogel density rather than
by thermal expansion coefficient, which is enormously small in pure superfluids. This replacement plays a
fundamental role in all sound phenomena in impure superfluids. It enhances the coupling between the two sound
modes (first and second sounds) that leads to the existence of such phenomena as the slow mode and heat pulse
propagation with the velocity of first sound observed in superfluids in aerogel.

The enhancement of the coupling between the two sound modes decreases the threshold values for nonlinear
processes as compared to pure superfluids. Sound conversion, which has been observed in pure superfluids only by
shock waves should be observed at moderate sound amplitude in impure superfluids. Cerenkov emission of second
sound by first sound (which has never been observed in pure as well as in impure superfluids) could be observed in
impure superfluids. We have shown that the enhanced coupling between first and second sound changes even the
nature of the sound modes in impure superfluids. It leads as well to significant shift in fast mode frequency at
transition temperature. We also discuss the nonlinear hydrodynamic equations, derived by us for the first time, for

superfluid helium in aerogel.

1. Peter Brusov, et al, Phys. Rev. B Rapid Commun., 63, 140507 (2001).
2. Peter Brusov, Paul Brusov et al.,Physics Letters,A, 310,311 (2003).
3. Peter Brusov, Paul Brusov , Physics Letters,A, 314,239(2003).
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Sb-doped Ge(001) £ CTid, 6K F2EDIEE L ¥ &R T, incoherent ladder climbing (2 & 2 B #RENUELL ~ D JEhikd I X H1FF
T&ERV, £Z T, Ge(001)FRMEITI\WT Z OIREEEIE TEAIIZ/2 D coherent process (T K 2 S HREIEN ~D i L —
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1. H. Kawai and O.Narikiyo, J. Phys. Soc. Jpn. 73 (2004) 417.
(Errata: J. Phys. Soc. Jpn. Vol.73 No.6 (2004))
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Dehong Yu
(Bragg Institute, Australian Nuclear Science and Technology Organisation
Probing electron confinement in ultrathin metal films

From spin-polarized quantum-well states to surface resonances

The unoccupied electronic structures of bilayer Co/Cu(100) and trilayer Cu/Co/Cu(100) structures have been
investigated by spin-resolved inverse photoemission. The spin-polarized quantum-well states confined in Co and Cu
layers have been observed. The exchange splitting of the quantum-well states and the bulk-like sp band of Co (100)
have been determined. For the sandwich structure of Cu/Co/Cu(100), in addition to the polarized quantum-well states,
surface states and a surface resonance at the copper/vacuum interface, and bulk-like minority d contributions from
the underlying ferromagnetic Co layer have also been identified. The quantum-well states are shown to develop into a
surface resonance as a function of the electron momentum, as evidenced by a vanishing exchange splitting. The loss
of spin polarization is caused by a decoupling of the electron wave function from the ferromagnetic Co at the inner

interface.
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L. Bulaevskii

(Los Alamos National Laboratory

Tunneling Spectroscopy of Two-Level Systems and InteractingSpins inside Josephson Junctions.

I consider a two-level (TL) system with energy level separation h ®0 inside the Josephson junction. The junction is
in parallel with the resistor R and is current I biased. If the TL system modulates the Josephson energy and/or is
optically active, at the resonance condition 2eIR = h w0 the resistor voltage oscillates with the Rabi frequency
determined by the strength of the coupling between the TL system and the phase difference. This effect provides the
option to fully characterize the TL systems and to find the TL's contribution to the decoherence when junction is used
as a qubit for quantum computation. I consider also the magnetic system inside intrinsic Josephson junctions in
layered superconductors in the presence of the magnetic field parallel to the layers. Then measurements of the c-axis
DC current-voltage characteristics provide information on the spectrum of magnetic excitations. Namely, there is

enhancement of the tunneling current at the voltages 2eV which coincide with the excitation energies of the system.
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M. A. Tanatar
(Institute of Surface Chemistry, National Ukrainian Academy of Sciences

k-(BEDT-TTF)Cu[N(CN):]I: What can the third salt tell us about k-phase organic superconductors?

The family of the high Tc organic superconductors, k-(BEDT-TTF).Cu[N(CN):]X, where X stands for halogen atoms
Cl, Br, or I, was discovered at the beginning of 90’s, but still attracts notable interest. What makes the transition

temperature so high (up to 12.8 K)? Is superconductivity magnetically mediated, due to proximity to magnetically
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ordered phase? These questions are still intensely debated.

Since the beginning, studies of k-(BEDT-TTF).Cu[N(CN):]X family focused on Cl and Br salts, culminating in
establishing generic phase diagram. The third salt, with X=I, was originally reported as non-superconducting, and
the difficulty in obtaining high quality single crystals hampered its study.

I will review the properties of I salt, which lead to discovery of superconductivity in this compound ! and finding of

unusual relation to other members of the family(2l. Role of structural disorder for superconductivity and normal state

properties will be highlighted.

[1] N.D. Kushch, M.A.Tanatar, E.B.Yagubskii, and T.Ishiguro,JETP Lett. 73, 429
[2] M.A. Tanatar, T. Ishiguro, S. Kagoshima, N.D. Kushch, E.B.Yagubskii, Phys. Rev. B 65, 064516
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