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University of Tokyo
Y. Hatsugai and M. Kohmoto
We investigate the string correlation functions proposed by den Nijs and Rommelse for

S=1 Heisenberg antiferromagnets in one dimension. The following Hamiltonian,
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is diagonalized by the Lanczos method to obtain the ground states. We calculate both the
usual spin-spin correlation functions and the string correlation functions not only in z
direction (quantized direction) but also in x direction to investigate the Z.XZ,
symmetry breaking recently proposed by Kennedy and Tasaki. We find that the long-range
string correlation which is argued to exist in the Haldane disordered phase, in fact,
exists at the Heisenberg point D=0 by a finite size analysis. We can show explicitly
that the string correlation in x direction signifies the difference between the Haldane
phase and the Neel phase which appears for D< 0, |D| =1 case. In the large-D(D=
1) phase, all spin-spin correlations are of short ranged as expected. There is a sig-
nificant enhancement in the usual and string correlations in x direction at the boun-

dary between Haldane phase and the large-D phase.
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dBEFRIERER TN Y PR LTV A RSN/, M=Cold Curie-Weiss Bl RE
b5 2KIT Neel iz SOFGEMMATH O, BIHR—THT 4.08u/cf SEER BB THR
LTWa &%, BRIEHRIIRRELTEZ b OFEEOUE LR LI, TOMKE, Co?*D3 dEFIR
RELTWAIE, 14 VRERICu' . Co?*Sn'*S2 & LTHIIINS Z &I N,

M= CoDX5EHMEIM=Fe LB L TV B0 Felc L I3 B2 MCEW NeelBEICEEH I N B,
a b MADREEHERIMEESER DZEICIZCo-S-Sn-S-Co& Co-S-Cu-S-Cod 2 ENH D,
a b EMOKEHERHESER ORFEEIZCo-S-Cu-S-CoXThH B 2 &0 D, -Cu-EHDEN
[RERE R R IR B EEA & - Sn-BREOZNITHid 32 BV BRI B/ O N ER
INT,

magnetism Tn(K) 6p(K) wueffCub/cf) o @room temp)

Cu;NiSnS. paramagnet - -6.9 1.01 metallic(0, 6mQ)
Cu2CoSnS, antiferro 32 -112.4 4,08 semicon(110Qcm)
Cuz:FeSnS.+* antiferro 7 -82 - -

* U.Ganiel, E.Hermon and S.Shtrikman : J.Phys. Chem. Solid, 33, 1873(1972)

CeRh;B. IEHIF 5 ABARNDOERE L UM=K
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5, STHEEEMEOMEREZZE LT V¥ —V VBEICbED%, Ced f WRRXERIN (4d
XAS)THfFsnaSHM_ A, A EBHEZHL, ChoNBFIREEZHRICKMT 2FERT,

MNb,Os(M=Cu, Ni, Co)&ZnCuGeO, D&
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ERBIEEEI Cu-O DR RIEBEFIRE S FHABRND 2 Z EAVEAL, BHEkORT RERME
EDBIRNEE SND, - T, CuLIEEBTRDO AN 512 5B OREMEIC OV THIFLOERM
LENB, ARIXTIE, MNb:Os(M=Cu, Ni, Co), LU, ZnCuGeOQ  DEMEKIGEIZLS
BRI O G, MR XEFTIC L 2BERN, BXY, SQU I Dick 2RMHIEZEA S
i2l, M=CuDCu-O#&13NI, Co, Felclh ULREITHEL 725 2 & %5HHT 5,
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NTWB I EDbhot, F72, Zn? [Cu? Ge' 10 i HiIFINAEK Cu-O-Cuz#Z/B B
RO BACHBAEEMER 1355, BIECu-0-Ge-0-Cu®Cu-0-Zn-O-CudbEBEMI/EAH LKLV
T ENGIN o T2,

magnetism Tn(K) 0p(K) peffCub/cf)

CuNb:Os antiferro 23 -26.5 1.96
NiNbzOs antiferro 6.4 11.4 3.36
CoNbz:Os paramagnet - -13.7 5.98
FeNb:Os antiferro 5.5 = =
Zn[CuGelO, paramagnet - -1.1 1.98

CoFe, 0, IL&HITZARARNOEIA—EM

RA-B 4SH B B #5
Sette-Chen @7 L—7id, BEMRENKXBEERA Y, 7 VEHEAECoFe 0.42BWT, Cok
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ROTRAAA PREZHEEBMnMC(M=Ga, Zn, Sn, In, Al)
DHSHESMEE
Hibk - & & F RKEB
Hib¥Brk-T HBX K EHES
MnsMC(M=Ga, Zn, Sn, In, AD) RRo7 244 MEREEE bOEBHLAYTH 5,
BMSEFMUITASOELE D, GaFidEEz, ClIELE DTS, MidRERFIICIIME
BISMNEEZ EDTVAIC b 0D 5T, MisMCLAMKRUZ0 5 DRGLEVIIMmD TERISH
WERT, 253, (VHSHRF -BFEBOERE Q5 - REMEoLE, QRESIREIZX
BHRE—A v POKRE/IEY, WRELHSTABEREZFICL > TREOT oM B, FZ@ITOWT
i3, Mn; SnC DA, Wi FRGERED 2 EIEF RSN, ThThoRIEF LOMKE—
AV bhid, 42KT, 0.69us 2.4usd73D, REBAELVDWS X% b OBREFROUMMEAT
HBHEIEERLTVE, CNORERUEHEOEEZHSNCT 2EHNT, SENT, BEUST O
S[EEBEFENTVS, Tfl, BRIEN, S-SR, HEESY, BEOREETAH SR
BB EUE(E BSERETRTIE b7, 4%, HEAIFEICLZETREERE, BHS
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TH 5o

MMX OBESHE LUVESHHE

HikEREAR-T B X i:V
Hibk - &% & F KKE
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FCu: SvEULEY, 64&. Fe.PEULEH. &IA&ECo. PEULEY, HREMgAgAE LEY
RO 6 HENIi, I nBULEMNDH 5, T oOMEEMIEZSRERTHMIRECBRILAYICRE
RYNHERT 2L THONTV S,
Cus SHEULAYIMn, SbOMnE—#Fe, Co, ZnZE# L7 ROBWSIRENZRE L 7,
Mnz-x Cox Sb RILAYNT BTSRRI, MEaMtEE 7 = U O, 7 = ) BEER
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CHMA, cHEOMIEEMEEIERIZ>WTHRES .,

HIZFe, PAYLAYMIMX (M=Ru, Rh, Pd, X=P, As) OBKH, EEFHOROEINEE
KOWTHREN, MEFOMSKE— A v h OFREBBR KB EAERIC DWW TRET L7

MM’'X (M, M'=&&x% X=IIb, IVb, Vb, VIbi&) {t&¥BIL T, 2EFHFMX,
M’ XDEE IRV F—EM-M, M'~M'HOEEZRLF—2EE LT, Cu, SHEMEE, Fe,
PRIEER U Co. PEMEOREITOWT bRET L1,

MnAlGe & Mn,Sb @ & F X &

ok - BT B MIE ANBEX
HiEFERK BEX K
HbA - &8 &TRIKER

Cu:Sh BB EEHH>ERSBLAMIIBO TER LRI I ENMONT WS, &
ZEMn, Sbids50°KRAIFT7 = VHitEZRT 2%, MnA1Geid520° K LUF Colaliik 2R 4 Mn: Sb
TRMnBIEEMEM(D), ML) OV A bPEEDTEDL2°KIZB T BHKRE—A ¥ My
FIT21us, ¥4 MIT39ueTHYD, I, T¥A FOE—A Y FIEVWKKRFETTH S, —4H,
ZHRFEMALGeTiIE MDD ¥4 MAFERIMED A VBT THD SN B 72 DICBREENHEE LT
5, OB KTOREME—A Y MILTusTH %,

CDRERM=ZTFRE L TEMN -« CoxSh BEDXHITT = UEMEN S X 5ITKR TR %2R
THELHD INODBETRELZMAHIMEOHEBROEAL 2 LBbN DT, SEIKEEE
FAWcIBUP S, ERETOXP SHEFHLNE S NICEERINFEAEFHRDOBEETT > 70

FITHEINTSOR—R I NGHEHERWTIT - e HEABEF oI VTR~ S, AEIRER
TFEIT Mn3 p—> 3 d NRRBIEMEE TIT 720 X P SHIETIIEA A Sb5 p, Ged piREDA
F AtHERE M3 dOZhE DD UNSWEEETH 201l (- THE O BENE L),
hy =40~90eVFERDO U P S TidMn 3 d D1 A LHiEM&E I Sb5 0, Ged p, Al3 s, pD25fE
PE&EE>TEODMn3 d DEHREFENTFHETEZSLEEZ 6N 5,

B X D HEWhy =42eVPHLIB 2 ENBEN/2h v =61. 5eVTIIMnA 1 Gel3HB L R L F —Es=
leVe 3. 5eVic2 >0 7 o— FREE—7 25D LMn, ShTid 1 eV 53. 5eVE TR A 12 <
B 7a— P NEE= R >TWVWE, 1A FOMn3 dBEFRI YA bOZIUHNTEEEICE
FBEHENEWEEZT(I VA FPDOE— A v F3EAMETRENEL, TN51EM, SHOTHY 1 +@
E—A Y PIDENINZIV), FRART MLOESEERS Z &L M) © 3 d DEsIREE
FEEZFMETE 2, ZNIERE:=3eVHEICELEHBEs= 1 056 5eVITAMN > TV B I ENgh
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—%, BEsTOERIKE (C1S) A7 M SEMn: ShOEe=3eVDC 1 SHAMn3 p—
3 d WARMEME CHWEARZRTOIIH L, MnA1GeTMBEFH2EICHIZ>TM13 p—> 3
d NERRNEFEIROILIRIZFE <, WINEDE hy fIT dip DBEFES antiresonance BTHB I &N
Ghotee TOBERM(I) 3 AREZpHELANBOER LTS L LTERTE S,

Clo /KR4 RS —{btEY PtMnShb DB I EEHE

Hibk-& SEHLR BABR
BT KT (EE#EBB

CLBIAA 2T (LAY PtMaShid, BSHEMIRNIEE ICKE BHHESB T, EHAE LN
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# Fif Prof. Timothy Cross
(Fri@) (National High Magnetic Field Laboratory. Florida State University U.S.A.)

5
Eit_l,t
b

& H Planned Science and Facilities for The New U.S.National High Magnetic Field
Laboratory
2 E:

The new U.S.National High Magnetic Field Laboratory (NHMFL) is being established in
Tallahassee, Florida through the collaboration of Florida State University, University
of Florida and Los Alamos National Labs (LANL). The DC magnetic fields, both resistive
and superconducting, will be housed in a new 220,000 sq ft structure while the pulsed
magnetic fields will be located at LANL. A 24 MW DC power supply is being built for the
DC Facility in Tallahassee. The pulsed field capabilities will be based on MGauss flux
compression techniques already developed at Los Alamos and 1.4 GW energy storage system
that was originally installed for LANL's fusion effort. The Director of the Facility
will be Prof. Jack Crow of FSU. The magnet development group will be headed by Hans
Schneider-Muntau. The theory program will be headed by Robert Schrieffer. A total of 39
new permanent faculty are being hired and there are 20 visiting faculty lines to support
the external users community and to provide sabbatical lcaves for those who wish to come
to the lab for as much as a year. The National Science Foundation has committed $66M and
th State of Florida $85M over an initial 5 and half year period.

The science program has several components. Development and characterization of new
materials will be a major part of this program that will build upon the current programs
of the three institutions: Center for Materials Research, LANL; MARTECH, FSU; and
MICROFABRITECH, UF. Not only do we look to developing standard facilities for optics and
low temperature physics at high magnetic field strengths, but a major new effort will be
launched to perform high field solid state NMR at the extremes of parameter space. Some
of this work will be dirccted toward the development of new materials for the next gene-
ration of magnets, but much of the science purely involves the unique application of
ultra high magnetic fields in science. A prime example of this is in the NMR Facility

being developed. Here applications in Biology, Chemistey, and Physics of the highest



magnet fields available for NMR worldwide will be studied. Not only solid state NMR, but
also high resolution solution state NMR and ¢z wivo NMR and NMR imaging in large bore

magnets will be developed

H B 19947 H10H0K) 4% 4B~ 50
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(Frig) (FEA Y 7 A =T KEHD
il H Nonlocal Effect in Magnetoconductance of Hlgh T. Superconductors
2 B:

We reanalyse theoretically the fluctuation induced electric conductivity in high T.
superconductor, since an early theory proposed by Aronov et al. contains a serious error.
When this error is corrected, we fined that the dirty limit theory cannot describe the
magnetoconductance data in monocrystal Y Ba Cu 0 by Matsuda et al. The clean limit theory,
on the other hand, describes the data somewhat better. Finally, inclusion of the nonlocal
effect in the clean limit theory removes most of the discrepancy between theory and

experiment.

H e 19914E 7 ALIE OK) 4% 4 By~ 5 %
5 B PMBERr QL #BE=E
# B Prof. David C. JOHNSTON
(Fr@) (AMBS Laboratory, Iowa)
| H Recent Studies of High Temperature Superconductors and Related Compounds
2z F:
The transition temperatures (T.) of high T. superconductors like Lai ssSro. 15Cu0,

and YBa:Cus0e+. are known to be strongly dependent on the exact composition and structure.
In this talk, our recent experiments to try to understand this sensitivity will be
described, along with studies of the magnetic properties of the known compounds, as
follows. (i) We have discovered new compositions and structures of general formulae
Laz-x(Ca, Sr)xCuCy4+, containing either a large deficiency (y<0) or excess (y>0) of
oxygen compared with the known compounds. These compounds do not show bulk supercon-
ductivity, even though the compositions and structures are similar to the known compounds

illustrating the above sensitivity of T, to structure and composition. (ii) We have
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studied the magnetic and electronic properties of the system Las Sri-- VOs using
electrical resistivity, magnetic susceptibility and NMR. This system is found to be very
different from the cuprates, because the transition from insulator to metal as « decreases
below x=0.8 destroys the antiferromagnetic correlations. The compound LaV0s itself

shows interesting and novel magnetic properties; “superdiamagnetism’ is observed below

140 K, which however, is not due to superconductivity. (ii) We have been studying the
anisotropy in the magnetic susceptibility of the known high T. cuprates. Remarkably,

this anisotropy is nearly the same for the insulating “parent” compounds as for the high
T, superconductors, suggesting that the electronic environments around the Cu atoms is
similar in both types of material. A localized picture for the Cu*? ions is used to model

the data.
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& H Spectral Weight Transfer in Doped Strongly Correlated Systems
2 B:
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Ser. A
No. 2428

No. 2429

No. 2430

No. 2431

Performance of Revolver Undulator at the Photon Factory; Application to Spect-
roscopy. by Akoto Kakizaki, Toyohiko Kinoshita, Ayumi Harasawa, Haruo Ohkuma,

T. Ishii, M. Taniguchi, Mikihiko Ikezawa, Kazuo Soda and Shoji Suzuki.

Effect of Magnetic Fields on Phase Transitions in Reentrant Spin-Glass

FexMn;-« Ti0Os. by Hiroko Aruga Katori, Tsuneaki Goto, Sachiyo Ebii and Atsuko Ito

Magnetic Phase Diagram of Amorphous Fe-RICH Fe;-.Lu. Alloys. by Tsuneaki Goto,

Kazushi Kuroda, Hiroyuki Komatsu and Kazuaki Fukamichi.

Magnetic Properties and Phase Diagram of Amorphous Fe-Lu Alloys. by Tsuneaki
Goto, Kazushi Kuroda, Kazuaki Fukamichi, Hiroyuki Komatsu, Setsu Morimoto and

Atsuko Ito.
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Theory of Cu 2p X-ray Emission Spectroscopy in Cu0 and La,Cu0s. by Satoshi

Tanaka, Kozo Okada and Akio Kotani.

Calculation of Magnetic X-Ray Dichroism in 44 and 5d Absorption Spectra of

Actinides. by Haruhiko Ogasawara, Akio Kotani and Bernard T.Thole

Theory of Post-Collision-Interaction Effect in Resonant XES of La Compounds.

bu Atsushi Mori, Yosuke Kayanuma and Akio Kotani.

Optimization of Initial State Vector in the Ground State Algorithm of Lattice

Fermion Simulations. by Nobuo Furukawa and Masatohsi Imada

Phase Separation Curve of °He-*He Mixtures under Pressure. by Shinichi Yorozu
Masahiko Hiroi, Hiroshi Fukuyama, Hikota Akimoto, Hidehiko Ishimoto and Shinji

Ogawa.

S=1 Antiferromagnetic Heisenberg Chain with an Anisotropy Breaking Axial

Symmetry. by Toru Sakai and Minoru Takahashi.

Ordering of Ag-0 Chains on a Ag(110) Surface Studied by STM. by M. Taniguchi

K. Tanaka, T. Hashizume and T. Sakurai.

Growth and Properties of Li-deficient Single-Crystals LiV0,. by Humihiko Takei,

Masayoshi Koike, Katsuhiro Imai, Hiroshi Sawa and Yasuhiro Iye.

Correlation Length and Free Bnergy of S$=1/2 XXZ Chain in Magnetic Field. by

Minoru Takahashi.

On the Spin Excitations of High T. Oxides. by Hidetoshi Fukuyama.

Coppey Valence Fluctuation in the Organic Conductor (dimethyl-DCNQI).Cu Studied

by ¥-Ray Photoemission Spectroscopy. by I. H. Inoue, A. Kakizaki, H. Namatame
A. Fujimori, A. Kobavashi, R. Kato and H. Kobayashi.
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