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Surface Structure Studies using - High - Resolution Core - Level Photoelectron

Spectroscopy:the Present Status and Prospects with High - Brilliance Light Sources

Han Woong Yeom

Research Center for Spectrochemistry, Faculty of Science, the University of Tokyo

Abstract

Core - level photoelectron spectroscopy (CLPS)using softx - ray synchrotron radiation has
played a crucial role in elucidating structural and electronic properties of solid surfaces for
last two decades. Recently this technique had been developed and improved in both
instrumentational and theoretical aspects due to the advent of high - resolution soft x - ray
beam lines and high - performance electron analyzers/detectors and due to the new ab initio
calculation scheme of surface core level shifts, respectively.

In this presentation, such recent developments are reviewed briefly. Then the more recent
state - of - the - art high - resolution CLPS studies will be discussed, which features the world
best resolution especially for the structure studies of semiconductor surfaces. The recent
applications of high - resolution CLPS extends from a well known model adsorbate system
(the Si(111),/3x /3 - Ag surface [1]) and a clean surface reconstruction of a complex
compound semiconductor surface (the 3C - SiC(001)3 x 2 surface [2]) to an inhomogeneous
surface reaction (oxygen adsorption on the Si(001)c(4 % 2) surface [3]). At the last part of
the presentation, the future prospects of high - resolution CLPS technique based on the

undulator radiation from the highbrilliance synchrotron radiation sources are discussed.

Peferences
[1] H.W. Yeom et al., unpublished,
[2] H.W. Yeom et al., Phys. Rev. B 56, R15 525 (1997)
[3] H.W. Yeom et al., submitted to Phys. Rev. B.
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Band - width control in a perovskite - type 3d' correlated metal ca1-xSrxV Os:

Evolution of the electronic properties and effective mass.

I. H. Inou!, T, O. Goto?, H. Makino®, N. E. Hussey®,”, M. Ishikawa®

1 PRESTO-JST and Electrotechnical Lab. Tsukuba 305 - 8568, Japan.
Dept. of Electr. and Commun., Meiji Univ., Kawasaki 214 -8571, Japan
Inst. of Appl. Phys., Univ. of Tsukuba, Tsukuba 305 -8573, Japan
IRC, Univ. of Cambridge, Cambridge CB3 OHE, United Kingdom
ISSP, Univ. of Tokyo Tokyo 106 - 8666, Japan
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Single crystals of Ca1-xSrsVOs were synthesized to investigate metallic properties near the
Mott transition. The substitution of a Ca®" ion for a Sr*” ion reduces the band width W due
to a buckling of the V-O-V bond angle from~180° for SrV 03 to~160° for CaVOs. Thus, the
value of W can be systematically controlled without changing the number of electrons. The
Sommerfeld - Wilson’s ratio ( =2) the Kadowaki- Woods ratio (in the same region as
heavy Fermion systems), and a large 7” term in the electric resistivity, even at 300K,
substantiate a large electron correlation in this system, though the effective mass, obtained
by thermodynamic and magnetic measurements, shows only a systematic but moderate
increase in going from SrV0s; to CaV0s in contrast to the critical enhancement ex - pected
from the Brinkmann - Rice picture. [t is proposed that the metallic properties observed in
this system near the Mott fransition can be explained by considering the effect of a nonlocal
electron correlation.

t Present Address: Electrotechnical Laboratory, Tsukuba 305 - 8568, Japan

* Present Address: [SSP, Univ. of Tokyo, Tokyo 106 - 8666, Japan.
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EX, I,I, REAFhwICHT 2 FHOMAOMRED DR, v OTEORGMEE LK
WO TH 5, LI EEEICSchwarz VA homogeneous turbulence D35 & 12 @R L 723&
wELZDIERLIcbDTH 5,

EERCTBR SN B[1] T~ AT} F,, OFFEICL O FHINDA, APIZIE Fys 35S
LW CEFRTOEWDFIAE EhiE, Fs= 075 SunldPoiseuillefi Th %), - TIENZEI

H54 5 FsE LT, —OOHERIMENRE L TR)IClEHEE 7V EEAL, ns=0s8

EaL? OEREHE LT, 0s BIIMHEEHOKITCEED, oL Fil%ELKO WK TOFERE
RS A= ThHO (LIZEG—LERETS), £ BB A—9THB, BEOFXEa D (T
O AEIDHDFALEIRFR) ZEEL, EREME v,1,2.=0 T L T vyl ,—a=vg Z#R LTz LT
13 AP = (87,/a)) (Vs —u0) RSN B (Vs (v s(r) ORI TOF19:8E) ¥, ButhifTo
APDREDF— 5%, Elvk/ 54— & LTI LTz, 51, Tho0/S5 45

DEZEFWTY, (M), v,(r), w(r) OEErABORND /Y — 2%, aL'* Okt L TEtH
FTBE, v,(r), v,(r) 14 2 DOIEHEREIIE Uty — &R, HxtsEEw () idal* ©
WAELEBIZT Ty M B EVIEREB, T ITHuEBIRISEWE L2, SR
1235\ T i 2 SOELFIKEETT, TIA S © 2 DREGARRTS - 7205, BEOHN &5 L,
THABEF alV?=51215 % & (4)RD v, WRIEALEER T IEERLTVS, - TTIT
oD ELFRARFENER 45 2 ST 0 Bk ARIETH 5,

1) K. W. Schwarz, Phys. Rev. B 38 (1988)2398

2) S. Kashiwamura et al, to be submitted Physica B

3) M. Yamaguchi, to be submitted Physica B
4) D. L. Melotte and C. F. Barenghi, Phys. Rev. Lett. 80(1998)4182
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B52E(MIRTS V7 EH, m A HeRTOHER), ZOMEEENETY A XTHBILIELED,
BEST - 74 A > TV A[1], Onsager, FeynmanDMRIIFSLIE, B, HiR# Hed
Witk « FAASEICES BIS T ARRE LT, BABIFESTONTE /2, ZDO3RILIAFIT R
DEEE, 80FEMRICSchwarzic & D 5D SNETBYMENFRICLDEL CERL[2). ZITR
BlE#ES 5 LW DO DFEEED EiF 5B,

BFROESEZTLE T B0, oD H B, DR R R LRSI
NRTHHAREVEE I, SOREEER L BREUHNRD Lo, @O/ O iiE) @S 3,
Biot - Savart LawiZfif 5 £7 >~ & + VifiTdH », Kelvin- Helmholtz OEE L O, @32 D5
DFFEBICFE->TH . Thic, BEFREOBICIERT IHERBENEMNINYT 5, —7, @WO%
RPHESRE, BENEETLHRETHNDS L X132, Bose BMRORTEMICIHT S
Gross - Pitaevskii Ff2x (GE#%Y Schrodinger 518 #bhiFE o0, I TH, BIED
iSRRI D Bt Hic > LW TR B,

iR HeDERRN S EERMEEBA S L, BT ENEHEICIEHSE - 2 Vortex Tangle
AL, kS 3EN S (@iRENEL#). Schwarzld, reconnecting vortex tangle model (f&HT
FELE -+ RO FES) ICk 0, BEEOFEREIAEE RS, ERERLERNICH SHERER
t2(2]e Lo LZoMEGIHE TR, (1)2 ROi@H S 2EAEMLUNICHEET 5 & ATHICHER 1 T
Hisa4kC X502 HMICEIEREAZR T & & —EBRHEICrandom mixing% A 5,
EWHIEEHNALIEEBAL TED, tangleDERHTFICERINI-E IS VEL,

BRBELROMIC, BOBEREmICHT S E Y= v 73], RERKEENICE 2EOME &
FOEK4]E EDHRbFANON TV S,

[1] R.J.Donnely, Quantized Vortices in Helium II , Cambridge University
Press, Cambridge(1991).
[2] K.W.Schwarz,Phys.Rev.B31,5782(1985); ibid. 38, 2398(1988).
[3] M.Tsubota and S.Maekawa, Phys.Rev.B47,12040(1993); M. Tsubota,ibid.50 579(1994)
[4] 71, M.Tsubota and H.Yoneda, J.Low Temp.Phys.,101,815(1995).
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(1) BRI O VshinfAlts i L *He b Tt & W D EEHREBICA S D,
SHeD#E V& Vok ORRIZE S 12D,

(2) *He®ifiKEEIZMIf]1E 5 HDTH 5D,

EWH T EAEMEET B,
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HODZ—s8—1) — 5 LihgEDRICIE, F+ E5 ) —DEEICHANTEARE VERE bR
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S EITK D HEEII D HeD MV, 2 Vs OB E L TRD B ENTE S, FERIBRITKL
72D TH 5,
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IORICEWVWT Ve BAHEIIHDOENZRMEL D RO D TH B, 6, HikEECu-Ni
Fa—7THY, KR E50cmiZETH 5,

CDFERINRL TS Z &I,

BB A OFENICE > T HeDHOAHEI N B 100 OBEABE Veld, Wb 5 liiE)
FRREE LD | HEEREC, MEERICHLAIL TV S,
EWHTETHB,
M. BEE | mmOFEEDEICNMRE v 77 » 7 a4 LVERS, @S FTO/SVANMRLD,
SHeD i MIKAEZ FINTAER, RNZIZERT XA 2ifiTH 5 &R SN,
N. U EOHERMSEONEYENESIENZUTOED TH %,

Vs 2V TR FBSHERIN B A, FEICE VD INTOTHAO RN CTOL,
Vs 2V T 0 E Y BOHNN Tilb%(vortex tangle) DifinatE L, ChaCHedifin ki d
3, HENBilAREEEDE RO E O ELERIC & - Tvortex tangleld R 7 XA AT
N, - CHeDHNIKEEI R T X1 2N &S,
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[Vsedk 0 | HIBERE WV ZHRHTE S EHDOERBILEDL I HDM

ik : T. Satoh et al Physica 146B(1987)379,
Physica B 154(1988)116,172(1991)409,420.

ZFENHS AP HeEED 2 XKL 3 KITHBRENEH & BiRaLtints

HAYIMENT A R OB OE
N A
A 1l
x ¥
P NI
" H T

B i ELiR s Y (3 Vortex Tangle® AR « HBHR EEZ 5N 5 3 IR HOBHER
ThHb, Hr ik, FLEDIGIOFLY 3 RTINS » 1B FLE A 5 R P BRI R O i 8
Hedil A4 L, ZOROBEREFEL, BTREORIBOEHLL TVD, @EIED 2 Kt
LD 3IRITHEN S, ZOROBHRH S 2 >OWTOHMEF DI T THS(2]. Fxld, 1201
D FiERY, BEBHEN1]OERICLOHELTVWS, JITH, LRI 270 0Z5EH S
Az Lo &R OEE DO HeE I >V THET 53],

B 1 d, Bl @Rk A ERR N Lo & 2SR 2 30 ¢ 2RO E LT3
$(Tc=670,1015,1130mK ) D &L 2[RRI >WTT oy LA LD TH B, EEMOERD
IKEED (B, Hefdli &L EHTH 2HeJADBZETIRE O, EBINCHMIN 2, KIRTHEH
EBET, MEER DA ERENRONE, COHDEETD | Y¥OEEFELL RS EER, &
B OVEE D ER MO 2 Kok SR MO 3 KockcizE g5 2 EaREhi, Fe BERS
MAEARPNCEZ LTWAD, K2 FREZATEAQ/dtDlog-log7' Ty T, ZOHARZEMN
H#EE, 15, Tl TOMmS WRERHT, ATAVNSVWEETIOT oy FOEHEA 1153
ANBELTWS, BH, ZOMET, 2% (Kosterlitz- Thoulessizfs) TO# ik 8% & 0 Bt
MBS 3 bOMRRZI TV S, Thid, LD T TOEMEFORDIRD FEROMER (AFER
2 HEEEFER) T, Ted | KOWET, 2RTCAIRFBOFIFEC LS TR VF N ERA TV S
DEHENE S, BB OESEN S, 3 orOlF#ASTIRASEEOHRbLIFoN 5. 5L
T, ZOPRWESLIZANOILFILEE RS, 3 RocRBFREOIR 2 AT 5 Z ENHETE 5,
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o E S 8
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A, FLUL BB BHEARM L, EEKOMEERER Y v AUy ARSI, £, Xt
CREHE(LE, MO/ OVRICHT BISEHHOBETH >z, ZOMICH, EOMDOFHITRS
BONBD, THhETO/ VY HeF OB EHERDOER K4 DL ILEN 5 PO HeliOHE
HHFENEROERA LKL, Z08MECORTORBRELRIFOTHEES LTl L1z, 206,
FoA DETRERES X TIBIEDRFL SRS URENRIN TS, JOROFHFH-E, W
bW LEHRENS L, ERICEEINTVWADOT, ZOMREEOEEY, HRBEHTHS LT
i, KRR S EZ QLB STV LVEETH 5.
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[1] V. Ambegaokar,B. I. Halperin, D. R. Nelson, and E. Siggia, Phys. Rev. B21, 1806
(1980).

[2] T. Minoguchi and Y. Nagaoka, Progr. Theor. Phys. Vol. 80, 397 (1988).

[3] M.Kubota, T.lida, G.Ueno, V.Kovacik, M.Fukuda, T.Yano, and M.Zalalutdinov,
“Thermal Conductivity Study of Thin He Films Adsorbed in Porous Glasses with Well
Controlled Pore Size”, J. Low Temp.Phys.,Vol.101,Nos.1/2, 265-270,(1995); M.
Kubota, T. Yano, T. Iida, G. Ueno, V. Kovacik, and M. K. Zalalutdinov, "Mass
transport in thin superfluid *He films in porous media”, Czechoslovak J. Phys.

Vol.46,Suppl. S1 437, (1996); and to be published in JLTP(1998).
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WICEOh, ZOEMIITXVEEZEZLEZOBATHMT 5. PREHEe K0bTMKE
{, ZOEFEEAIGEENTEEHOENLS M NS, BOES 6136 "=urd/v (urnEHFE
B, v BREEEGRED 1 L TL00FREICiE D, LA J VABICERGRTH 5. wid b1/ VXD
MmEEbItKELRBEDTREX S35,
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COHETIRE| N — FEFVTEERINICED L S i Vortex LatticelKEEN & 0 155 b
N3, zHENC—BED D BB E, EARFTONIN =T YBRATEZ SN 5,
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COZROMEDOEHL Go= (e +tCo)CTSO® THA LN B, CITHMUKTFHALD DM
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RABENSL AWK MEHTH S, £72¢,S O 3HERRE, AEVEEE, 7o—1L7F—=Y
EROBTH 5., AHEOHENIRERZZOFEE/ NIV P2 THa e REILT 5 GoD B T
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Halperin & Hohenberg (1969) /3, & TH T4 AR &, TEHEKETO ) ZikmH (E
HRBAPA TR L D BELE N B BAO HREFER) LORFUHERLTVEOT, 4%
R A S % L, EEO O RO EMMA RO BN S ki LTV FETH 2.

Btk Herdr® Vortex Nucleation & Vortex Phonon Interaction

¥/ FRVAANG e o a NoE E
R KRG FHAR L XK ¥
ik Heth T, EXFEEBEZM-> TAA A VICL BBOAEBEERET 5 EH N Lancaster
K¥DMcClintock[1]1D 7 V— T2k » TiTbht, —EOELOKEKIC LS &, BEREE (1
60m/s) VL FOEEAE o84 4~ dVortex loopZER L, Widd 3EEFEA N5, BOEMNE
i212MPall FOEHT, REORME L THES N, 200mKEL 0 FORETHE, EREIHE
HWRITH BH, 200mKLL FTREBEIKESTWE/lEL S, JHIE200mKEILETE, @587 +
) EDERICED AT Uy v VEBEARD A 50O THY, ERLUTTRET > v L EREEE
BN b o rVBRICEOEREN S & LTSNS,
COEBD b x UAGEREHY T 2 M E LT, Muirhead%([2] &34 [3]DHHNSH 5.
HiE A A &R I N B Vortex loopD 1 A & B5iBEIELLANT, 14 2 &ilD
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WEEROFRIIFH TR NF —ERL, A7 0¥ v VSRl R TRS 7z, L LD Silh
DERFEE, BEHSHOWER EO@MMNENRT 558 OEREN S IME L TR, EWRNLHER
otz Tk ld, 44 yEEICAEMREIN S Vortex loopEHFH EERILT, RF 2y ¢ VEEEA R
PrBNCEE L7 BETEITSkRO SMfc R T > o v VIREER AL, @AEMEEZWKBEMTIET
x5, ERTROONTVIENEEA 2L EDORERROBBIKFUHATEST 5L, 10°V/m
KO EVWES TR EERNICERE —BT 2HREHES LRI, TNEDVFHVESTRAA
ANCEBERED b VNI TH B LV RENRLEVLHTHE LEEZ OGNS,
BEBENREICL 53 OHRTIRICE 2RI, 74/ YBAA Y EFHRSTZDTIEEL
T, MEWmETHIEERMELTWS, K4 [dHitVortex Phonon Interaction% 3k, FEmfk
BLTL2lRET+/ Y OHERIOHRTEROBEEZFGONSE I LER L. & Vortex
Phonon Interactionid, >R UHERND 7 + ) Ak ZEBEHREFHT20ICHEETH 5.
[1] P.V.E. McClintock and R. M. Bowley. in Excitations in Two - Dimensional and
Three - Dimensional Quantum Fluids, A. G. F. Wyatt and H. J. Lauter, ed.
(Plenum Press,1991) p.567
[2] C. R. Muirhead, W. F. Vinen and R. J. Donnelly. Phil. Trans. R. Soc. Lond.
A311 (1984) 433.
[3] K. Ishikawa and T. Inoue. Czechslovak Journal of Physics. 46 (1996) Suppl. S1. 371.
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nmw nm\2 V2 ;
o JF("T nm\® _ 3)
e ‘/F( l ) F( l ) T

%8%, QX0 IBERFZNZHBAOEMI R VF—, BARFTRVF—, BEFREMETH 5,
(BARBTRLF¥— 3 & -BEHERLICL D EROEERS.) MeEVe=nT/IETHLE, R
Mo EEL D HHIRVF—TADEBRICRENT 5.

Hendry?: B Ic & B ER O EBIER & HEd 5, Bif#' HeDhic Afan-EF@}, BFO
EAIREN S HeEHDDD S S A A 2 E LTEIT 5. A OEEN0m/sISEST B L, A
42 EBORESEMN kv VBRI DEREIN, IV 7 ¥ —fih 2 BRIEBEKTEDT 5,
FEEMOBAOEEEI=1A (14 vDH¥ A X) It B EE, Ve=80m/s& 8D LILOERER
tbLE—HT 5,

VI EOERERAEOFERABGR LI bOTH 5, EEOFEELERT S L&, TSR
oEH AR :

X=VATX x X' —aX' x (V4+IX x X4+ oX x [X' x (V+TX' x X")] @)

Lk-THAONS, (o, d BEEGEHERT.) WRERALTELICLD, EREOIDOD
D% 5 ¥ izdamped harmonic oscillator Citikahd 2 &bbh b, DL XQRICHEET S
R IEBEA L D LW T OIS, T2 &lddamped harmonic oscillator® &
fbickDRTENTE S,

B ik
M. Tsubota, Y. Yasui and W. Ogura, to be published in J. Low Tem. Phys.
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L4, APREISE

AAE 6 A KEA L T oM a— 20— THANProf. R.J.Donnelly F{#DXEDHIEZICHW
THEET-1. UTIKZEDT 05 LA%IRA 5.

Workshop on S

uperfluid Turbulence and Cryogenic Probes

The Ninth Oregon Conference on Low Temperature Physics
Cryogenic Helium Turbulence Laboratory, Department of Physics, University of Oregon

Willamette Hall, Room 110
June 16-18, 1998
Tuesday, June 16, 1998

TIME SPEAKER TITLE OF TALK
09:00-09:30 | Russell J.Donnelly | The problem of superfluid turbulence
09:30-10:00 | Patrick Tabeling | Local investigation of superfluid turbulence
. : . . Observed pressure distribution and drag crisis on a sphere in
10:00- 10:30 | Michael Smith flOWlng helium I and helium I
10:30- 10:45 BREAK
10:45-11:15 | Ladislav Skrbek Periodic boundary layer experiments
11:15-11:45 | Simon Davis go%sergation of vortex generation and decay in He- Il below
: : i
11:45-12:15 | Chris Swanson High Reynolds number pipe flow of He I
. ' Are low temperature co-flow superfluid turbulence and
1:30-2:00 | Marc Brachet high - Reynolds number viscous turbulence identical?
2:00-2:30 |Caroline Nore Decaying Kolmogorov turbulence in low - temperature superflows
. . 3 Nonlocal Schrodinger equation as a model of superfluidity in the
2:30-3:00 |[Natalia Berloff low temperature regime
3:00-3:15 BREAK
0. . . The transition from the T -1 to the T -2 state of superfluid
3:15-3:45 |Carlo Barenghi Girbilancs
3:45-4:15 |Carlo Barenghi Self - consistent superfluid turbulence
4:15-4:45 |Karen Henderson |The anomalous motion of superfluid helium in a rotating cavity
4:45-5:15 | David Samuels Coupled normal - fluid and superfluid vortex structures
Wednesday, June 17, 1998
TIME SPEAKER TITLE OF TALK
. ) " Measurements of vorticity using second sound attenuation in grid
09:00- 09:30 | Steve Stalp turbulence in helium I
09:30-10:00 | W.F.Vinen The decay of vorticity in helium II towed grid tubulence
10:00-10:30 | German Kolmakov | Formation of Kolmogorov spectra of turbulence in superfluid 4He
10:30 - 10:45 BREAK
. . e Qo Fragmentational scenario of decay of superfluid turbulence in the
10:45-11:15 | Boris Svistunov low - temperature limit
11:15-11:45 | Sergey Nemirovskii| Gaussian model of the vortex tangle and its applications
; ; —— - Design of anemometers for cryogenic helium turbulence
11:45-12:15 | Martin Wybourne experiments
TR By Heliodynamies in Grenoble:probes development and turbulence
1:30-2:00 |Benoit Chabaud O s
2:00-2:30 | Gwo-bin Lee Flow measurements by using micromachined sensors
2:30-3:00 |Greg Eyink Variational method (or turbulent energy decay
3:00-3:15 BREAK
3.15-3:45 | Peter Brusov Cﬁrrcnt situation in study of collective excitations in super{luid
Fase o ik 2 JHe
. 3 R 1. | The vortex lability in a supersaturated superfluid 3He - 4He
3:45-4:15 | Leonid Dubovskii | 5o ve and the quantum phase - separation kinetics
‘ Non - linear flow properties of the artificia 3D superfluids,
4:15-4:45 | Minoru Kubota stllbmonolayer super(luid He films formed in 3D connected porous
glass
4idB-B:15 | Kuzuo Yamada Effects of “eddy viscosity” on dissipations and velocity profiles

superfluid turbulence
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Bl Eh, RETROBRDRbBN SN, A#ETE, BEF Ny b0 —oUREICET 5%
FNBICOVWTIROFEEAEHRT 5o
D BFFy POBEFREREO TR ALF— LB b VR E— 7.
2) J—ur-ToybA FEREY 7Ry r A FICLBHB b RALE—IOFEEXDRD,
3 abe—Vbr MGEBEORE EEiEEOMEOBT,

(= 19984 8 H28H (&) % | Er3043~ 2 B304
5 i PIERSEr QR | BEEERE
A fm Professor Moses Chan

€)) (Pennsylvania State University)

m H Fluctuation Induced Forces in Helium Films.
DI =

Theories predict that there exist fluctuation-induced forces which act on surfaces
confining a fluid near a critical point and also on surfaces confining a superfluid film.
These forces are caused by the fluctuations in the film having to satisfy boundary
conditions at the film-vapor and film substrate interfaces. This phenomenon is very
similar to the Casimir effect in electromagnetism, except that the fluctuations we study
are in the order parameter of the fluid and not electromagnetic. We probe these forces
by monitoring, as a function of temperature, the thickness of helium films adsorbed on
Cu capacitor electrodes suspended at various heights(from 2 to 1.5 mm) above the bulk

liquid. A dip in the film thickness of 2 to 3 percent is seen. The width of the dip is about
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5mK and it is centered at two to five mK blow the bulk lambda point; the dip occurs
closer to the lambda point for a thicker film. The position of the dip appears to coincide
with where the maximum of the specific heat of the film is found. This is consistent with

expectation that, near a critical point, these forces reflect finite-size corrections to the free

energy.

H B 19989 H 4 H(&) ik 1 Brloa~41k 2 1553
Wi IERTCAT B R b e LI DA RR L AR — v ()
i# Wi Dr. Peter Lemmens
(FrlE) (2. Physikalisches Institut, RWTH Aachen, Germany, and Venture Business
Laboratory, Hiroshima University)
& H Unconventional ground state in the quarter - filled
spin ladder system a’-NaV20s
2 FH
The magnetic excitation scheme of the “spin-Peierls” compound a'-NaV:0s
investigated by Raman spectroscopy contains in the dimerized phase (T<7sp=34K) a
sequence of magnetic singlet bound states that differ from the observations in other spin
chain compounds. These results together with other peculiar properties of a'-NaV:0s
may be understood assuming a ground state that is constructed of energetically nearly
degenerate dimer configurations. These should include both dimers parallel and
perpendicular to the dominant exchange path but also diagonal dimers. Furthermore,
our investigations give hints for pretransitional fluctuations for temperatures below
Tn=60K as distinct phonon anomalies and quasielastic scattering. I will discuss these
effects in the frame of a possible charge ordering for temperatures above Tsp in contrast
to recent measurements of thermal expansion from Képpen et al that observed a second

transition slightly below Tsp.
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RIS T, Pt RBTIRIc B 2ERBHOEEREEZ, EHRICYEREO BRI
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%1 E% THEBEEEOYEES (L (1989FF) 2 EMEE LT BfEL TLLK,
52 (AR A &AL (19914F),
% 3[E [ERFEICH G 2EHLERE] (19925),
5 4 [@ THRRESOSATR) (19934F),
F5[E [V —4—4HE & aRFEORAHR (19955,
56 (8] [ EREESLE AR L Ao SaifR 1 (19974)
KB B v v AU Y LOBIRS N, TRENOYHOE—RTERL TV EELIREL SR
FEL, WIMERSEO RO RRIC S W TALER L HERVITEDOURE BRI EHT TN S,
AENE, Tt FEEE TR LR OSRig 2 A4 v 7F—<& L, 1998F11A24H (k)b
527H (£) DI, HRAEAARF + 2/ 2BV THIRT 5 FETEMELED TS, FX
HEM S ZCOEEKE Y v AUy A& LTRIRE N, PHTHREK2OME B2 I AT,
IR 1960 AR &, EFFIE AR TR CRISETER) AR & 3 5 Pk FiiLo
e 4 EL R O EE R OB E1 % B2 LTV B, $HIC19905FE0 S5 L T 5808 3 547
(JRR-3M, 20MW) 2/, BEdbAyE o KR FiELRER BHERE) £, 3518
19934E 1 (3 AR I VERTOE I ch bt TS EL R e Mis% 238 L T, AEH ka2 1Ty, FhH
O HHEE SR 226020, FIFEI6,000A « HIcZELTWA, Z0OK D MIEFRETIFETZERFA
S BV TERMICEVIHTZE TV A5, 07U THEFSICE T 2 U7 O R i L,
Lo tHRIc B AT EELH R O8R4 ES | BRTAERR Y v R DY AZfliL . 7
PRI TR TR ISR 9, 2L AHETR b & o T BELO RIS EHR &
L, ROAFIT)—T7075 LERRKLTVS :

1. Highly Correlated Electron Systems

o

Magnetism

Materials (structure and excitation)

B i

Polymers and Complex Fluids
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5. Biology
6. Surfaces and Interfaces
7. Glasses and Liquids
8. Instrumentation
9. Industrial and Novel Application
10. Facilities

11. Neutron Optics
YURIILDT OIS LRTTICROL D ITRELTWVS :
Nov. 24 (Tue) 16:00-19:00 Registration and Welcome Party

Nov. 25 (Wed) 9:10-12:00 PLENARY SESSION
PL1 Strongly - Correlated Electrons and Neutron Scattering H. Fukuyama

PL2 Magnetism (tentative) B. Keimer

PL3 Neutron Structural Biology N. Niimura

Nov. 25 (Wed) 13:30- 16:50 TOPICAL SESSION A

Al  Pseudo Gap Formation and Related Phenomena in Cu- Oxides and

Other Systems M. Sato et al.

A2 Charge Segregation and Antiferromagnetism in High - Tc Superconductors
J. M. Tranquada

A3  Neutron Scattering Study on Electron - Hole Symmetry of High Temperature

Superconductivity K.Yamada

A4 Magnetism of Doped CuGeO3 G. Shirane
A5  Spin Gap, Antiferromagnetism and Superconductivity in the Doped Ladder

Material J. Akimitsu et al.

A6  Using Polarized Neutrons to Determine the Phase of Reflection from Thin

Film Structures C. F. Majkrzak et al.

Nov. 25 (Wed) 13:30-16:50 TOPICAL SESSION B
Bl Neutron Reflectivity of Polymer Interfaces D. G. Bucknall et al.

B2 Interfacial Structures of Triblock Copolymers and Their Chain Conformations



B3
B4

B5
B6

—99—

in Bulk Y. Matsushita

Isotope Effects and Fermi Resonance in Hydrogen Bonds S. Ikeda

Protein Dynamics Studied by Inelastic and Quasielastic Neutron Scattering
M. Kataoka

Neutron Scattering in Biology in 1998 and beyond J. Zaccai

Internal Structural Change of Ganglioside Micelle Depending on Temperature

Observed by Neutron Solvent Contrast Variation M. Hirai et al.

Nov. 26 (Thu) 9:10-12:00 PLENARY SESSION

Nov

Nov

Nov

Nov

PL4 Understanding New Materials: The Role of Neutron Diffraction

W. [. F. David

PL5 Neutron Scattering Research in Polymer Science D. Richter

PL6 Neutron Scattering Studies of Industry - Relevant Materials: Connecting

Microscopic Behavior to Applied Properties C.-K. Loong

. 26 (Thu) 13:30-15:10 POSTER SESSION I

. 26 (Thu) 15:30-17:10 POSTER SESSION II

. 26 (Thu) 18:30-20:30 (Symposium Dinner at Tokyo Kaikan)

. 27 (Fri) 9:10-12:00 TOPICAL SESSION A

AT

A8
A9

Al0

All

Ferromagnetic Ordering in the Superconducting State of ErNi211B2C
H. Kawano et al.

Nonlocal Effects in the Superconductor YNi211B2C M. Yethiraj et al.
Ultra - Low Temperature Neutron Scattering

M. Steinerand K. Siemensmeyer
Cold Neutron Spin Interferometry and Its Applications to Modified Spin Echo
Methods T. Ebisawa et al.
Spin - Echo Three - Axes Spectrometer for Improved Momentum and Energy

Resolution C. M. E. Zeyen
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Nov. 27 (Fri) 9:10-12:00 TOPICAL SESSION B
B7 Salt-Induced Phase Separation in Aqueous Solution M. Misawa et al.
B8 Phase Transitions of Block Copolymers H. Hasegawa et al.

B9  Shear Effects on the Morphology Transition in a Nonionic Surfactant System
M.Imai et al.

B10 Slow Dynamics of Polymers (tentative) B. Farago

Bll Fast Relaxation in Glass - Forming Polymers and Its Relation to Mechanical

Properties T. Kanaya et al.

%% 8 H 1| HTHiOY) - - BRTR R E 118 = 957 (EPM, WFE26%)+23%(0E) THS
2, MEZFHFPORENSDBMELESHIOGAICEELDETFRLTWS, £, RER
R4 158 4 = 2644 (F2 ) + 1324 (—H#%) T&H v, J. Phys. Chem. Solids- Special Issue
(Elsevier) & L THRETITFETH 5,

BLA BB LD Hldh— AR—2 (http://www.issp.u - tokyo.ac.jp/issp7/) & THE L FEE W,
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Technical Report of ISSP - #rH]Y) & b

Ser. A

No. 3388 Demonstration of Large Amplification in Multipulse-Pumped Lithi-
umlike Aluminum Soft-X-Ray Lasers, by Tsuneyuki Ozaki and Hitoro Kuroda.

No. 3389 Femtosecond Dynamics of Exciton Self-Trapping Process in a Quasi-
One-Dimensional Halogen-Bridged Platinum Complex, by 5. Tomimoto, H.
Nansei, S. Saito, T. Suemoto, J. Takeda and S. Kurita.

No. 3390 Low-Temperature Specific Heat and Magnetic Susceptibility near the
Pressure-Induced Quantum Phase Transition in C'e7 Ni3, by Kazunori Umneo,
Toshiro Takabatake, Hirohisa Ohmoto, T. Pietrus, H. v. Léhneysen, Keiichi

Koyama, Shingo Hane and Tsuncaki Goto.

No. 3391 Anomalous Magnetic Properties of C'e Ru4.5b12, by N. Takeda and M.

Ishikawa.

No. 3392 Anisotropic Magnetic Phase Diagram of C'e3 Pdy,Geg with Quadrupo-
lar Ordering, by J. Kitagawa, N. Takeda, M. Ishikawa, T. Yoshida, A. Ishig-

uro, N. Kimura and T. Komatsubara.

No. 3393 Contrasting Kondo Behavior and Resonant Inverse Photoermnission
Specra of CeT'Siz and CeT'Ges(T = Rh and Ir), by Y. Muro, D.H. Eom,
N. Takeda, M. Ishikaea, K. Kanai, M. Watanabe and S. Shin.

No. 3394 "SR Observation of Magnetic Ordering and ono-Fermi Liquid Scal-
ing in C'eCo(Ge; gSi1.2), by V.V. Krishnamurthy, I. Watanabe, S. Ohira, K.
Nishiyama, K. Nagamine, M. Ishikawa, D.H. Eom and N. Takeda.

No. 3395 Anomalous Thermal Conductivity of NaV,y0s5 as Compared to Con-
ventional Spin-Peierls System CuGeOs, by A.N. Vasil'ev, V.V. Pryadun,
D.I. Komskii, G. Dhalenne, A. Revcolevschi, M. Isobe and Y. Ueda.

No. 3396 Soft X-Ray Spectroscopic Study of Boron Phosphide, by Akane Agui,
Shik Shin and Yukinobu Kumashiro.

No. 3397 Bulk and Interface Al2p Core Excitons in GaAs/AlAs/GaAs Het-
erostructures, by Akane Agui, Shik Shin, Chen Wu, Kazuhiro Shibata and
Koichi Inoue.
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No.

No.

No.

No.

No.

3398 HOM Coupler for the Damped Cavity of High Brilliance SR Source,
by Yukihide Kamiya, Tadashi Koseki, Masaaki Izawa and Takeshi Takahashi.

. 3399 Magnetic Measurement of the VSX Prototype Magnets, by Yukihide

Kamiya, Tadashi Koseki, Hirofumi Kudo, Norio Nakamura, Kenji Shinoe,
Hiroyuki Takaki, Yoichi Takiyama. Yukinori Kobayashi and Kazuo Kuno.

. 3400 Neutron Scattering Study of the Charge Ordering and the Spin Or-

dering of the Magnetically Frustrated Spinel Antiferromagnet, by Yasuaki

Oohara, Jun Sugiyama and Masaaki Kontani.

. 3401 Temperature-Induced Gap Formation in Dynamic Correlation Func-

tions of the One-Dimensional Kondo Insulator — Finite-Temperature Density-
Matrix Renormalization-Group Study — , by Tetsuya Mutou, Naokazu Shi-

bata and Kazuo Ueda.

3402 Numerical Study for the Ground State of Multi-Orbital Hubbard
Models, by Yukitoshi Motome and Masatoshi Imada.

. 3403 Aging Effects of an Elastic String Diffusing in a Disordered Media,

by Hajime Yoshino.

3404 Spatial Change of Tunneling Spectra around Small Iron Islands on
Surfaces of Superconducting 2H-NbSey, by Fumio Komori, Ken Hattori and
Takao Iwaki.

3405 Exact Dimer Ground State of the Two Dimensional Heisenberg Model
for STCuy(B03),, by Shin Miyahara and Kazuo Ueda.

. 3406 Quantum Monte Carlo Simulation of the Trellis Lattice Heisenberg

Model for STCuy03 and CaV,Os5, by Shin Miyahara, Matthias Troyer, David

C. Johnston and Kazuo Ueda.

3407 A Model Study on Cluster Size Effects of Resonant X-ray Emission
Spectra, by Tsuyoshi Idé and Akio Kotani.

. 3408 A New COD Correction Method for Orbit Feedback, by Masanori

Satoh, Norio Nakamura and Yukihide Kamiya.

. 3409 Reduction in Resistive-Wall Impedance of Insertion-Device Vacuum

Chamber by Copper Coating, by Norio Nakamura, Yukihide Kamiya, Tadashi
Koseki, Youichi Takiyama, Kenji Shinoe, Masami Fujisawa, Yoichiro Hori,

Shinichi Mandai and Masaya Oishi.

. 3410 Thermodynamics of the One-Dimensional Su(4) Symmetric Spin-Orbi-

tal Model, by Beat Frischimuth, Frédéric Mila and Matthias Troyer.
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der High Pressure, by Kaichi Koyama, Tsuneaki Goto, Takeshi Kanomata

and Ryuunosuke Note.

No. 3412 Structure and Phase Transition of Fullerence Cqyg Crystal Studied
by X-Ray Scattering, by Hironori Nakano, Yasuhiko Fujii, Tetsu Watanuki,
Kenji Ishii, Hiroyoshi Suematsu, Hajime Kawada, Youichi Murakami, Koichi
Kikuchi, Yohji Achiba and Yutaka Maniwa.

No. 3413 Effective-Mass Theory of Carbon Nanotube Junctions, by Hajime

Matsumura and Tsuneya Ando.

No. 3414 Prallel Object Oriented Monte Carlo Simulations, by Matthias Troyer,

Beat Ammon and Elmar Heeb.

No. 3415 Iniversal Critical Temperature for Kosterlitz-Thouless Transitions in

Bilayer Quantum Magnets, by Matthias Troyer and Subir Sachedev.

No. 3416 Anderson Transitions in a Random Magnetic Field, by Tohru Kawara-

bayashi, Bernhard Kramer and Tomi Ohtsuki.
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