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KETORE VEAICHEIT2ETFWLEOHROL D Mk, MALE BFETANOEL
Itk - THRELTWVWS, Hic, HEMFRICE S HTHRNTERENETW S FiIC L » TREELT
ZEHRLELT, WAWAL Y A T OHTFHETOMRETIE > 1o BT, SHHIVES + R N1 £
YR I Ry Fh G855, BEEIRETHAEICHEBIMERNT S 5 1 IERER RS, St/
L ERVI R FO Y v T Ly MREELICHEOWARLELT 2HEBEHOKFE X VF—F v v T
(J. Phys. Soc. Jpn. 65 (1996) 883) 2§ /5 0] D Rk D MHBIBE EE D 1 XIKAFMED H5F L < T
o, BOBFEROFETIOREEY, 2KTA VYV /BERO2=Y 7 —H T4 75 AR
LTWB I EERLIG

Fi, BT FICK M - & FERFEERRERZEORE LT, #ELTHE=MA, »
T8, ASEIRT ETOA O v SRS A £ oL 7 BRI TRIEIREOMILD AL v OKREX
OMPEF NIz, AL OKZINL/2OHEIIFZVTNOERT T HEEREIIHAL 0 OZERICH
D, HMFZETO7 = VEFIRBERLTVEOIXTL, S2 1 TIFEAMICK > THERENM(LE
bOGENH B ENFEREINT.
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HH9—oDWoXDFERE L TIREBEFHIENDH 0, RobBlkE bichTWET Ty bV E
% b0 — FEEIOEHE TR TOMMEHBTICE L TR FE Y T AV DEPHALEIC L S
WEATR>TW5, $HiC, BIETRVLDLW S EREHEIKE(/2-filled— 1)1 57 F v b/
R Rk LR HE (1/4 - filled FHIES ) ORISR S 5L ERVEIREEA S 5 C EARRB ahic, £,
BETR, LERTF VY v V—EORHTORRREDIREVERL, (RO FE—EDOHIEL
MR A S M LT,

X512, WoXICk BZHKEVHERE L TEARTRERMEX YA € 2L 7 8RO i e
RIS WTHEHRICET AMEREEREZ L. COROEERER, Wbwa7 Y7L FHT
H50, BREETETIY boE—R0, FILLWI A TOEBSHEOGENFRIEN TV S
(ZH -« B DS, FOFEEAHME Y FANOETHN, KENIHRERD Iz, £, BE5HE
DS IFITOVWT bR L7

SUTMNAEVRVTEFTIVOBETIGYRAHBEICLIHME

BERE M® H 1 H
FEEITIIE D AABE(DMRG)E[1] 3 1 REETROET R NVF —REERE & Rk 583
Wt AikE LT, BEBAICTIEINTWS, JITW, COHEER1KRTT VI LNAE RN
TETIV

N
H = Z2Jisisi+1) | S; 1: 1/2’ (1)
o=t

WERL, Ar—Y v VB E OHBRET -1,
9, 2

J FEE p
Ji= ’ (2)
{J'ﬁﬁ$ 1—p.

Ik ->THEZONS | IRITCBGEES » 7 LA E NIV TETMIIONWT, ZRVF—F ¢ 97
DAFEFANz, ZOBE, 25— yJTHGOHOTFHINEEEDF+ v TONMInADSH IR
In(A/0g)//N (Ag=const.) TLL Ry —nEh sl Ehbh-7[2].
Rz, S P(J) = { Par/AJ  Juin £ Ji < Jmax
Pr/AJ  —Jmax < Ji £ —Jmin
(2ZTAJ= | Jmax —Jmin |« Par+Pr=1) THA NS5l —BHNES > F LN €

(3)
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YRVTETMIDWTF v v TORHEHR N, COHE, BHER Y FONFET 5729, HE
KEEEZ Y 7Ly FTROLRELRH S, E-T, 2RE Dz RGTORIEBHIKEL ED THETY
AT 20BN DD, COETNTIE, F+ v TNN 3 (2=221) TR —LVTEENRT—Y
Y UEHNMLGTFRINTVWA[3] ., DMRGIC X 25T BRI, Kot + > FOAOEHEDIEHK
BHIIRA VUM SDTNERL TVED, NOMEEHICEDZITEE-> TRV, Thid, R
b —1) 7 Tfixed distribution(Zir-0 { M I ARD TEW 720, HETEOFEHTIE 491
fixed distributionlTEff L TWEWeH EEZ 6N 5,

3B, 5% ZOHEE AEVUSAIVARRETREFEAED TS VLR RICK
% EIRERF Denhancement D[ 4,5] L EICHEHH L TWL FETH 5.
SE R
[1] S.R. White: Phys. Rev. Lett. 69 2863 (1992); Phys. Rev. B48 10345 (1993).
[2] K. Hida: J. Phys. Soc. Jpn. 65 (1996) 895 and references therein.
[3] E. Westerberg, A. Furusaki, M. Sigrist and P. A.Lee: Phys. Rev. Lett. 75 (1995) 4302.
[4] H.Fukuyama, T. Tanimoto and M.Saito: J. Phys. Soc. Jpn. 65 (1996) 1182.
[5] Y.Motome, N. Kato, N. Furukawa and M. Imada: preprint (1996)
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wmoE K HE O FHRII %
HWEREEXE  # K 5%

kR K ®H B F # =

RESHNI/2ORELE 1 DRE VEDRABNICEETILTVS L IRLEFREVREEZL S, M
ZEUDREICIATWAROF|E LT, NiCu(pba)(H20)s * 2H20 (pba=1,3 - Propylenebis
(oxamato)) BWEHEICHFEET 5, JORKHL T, FHEOREENMFOMEN THH, AE /K
HI0EEE E TOFRRICKT IaTHBER L DLEAFERIN TV S, ZOROHEEREIHRE
KEXIDHETE— A v MAFHORE WKIKEE) THO, HHEERIIER THRET 5,
HIERKENWKE — 4 » FEFLLVIKE GERKIIKE) Th o565 H~<s I E2HNEL
T, AHETIE, KZIN/2DREVE IDRAE VEMN2HSO>RHICIHEATHARERMOES .
COREGLBTBENINP=ZT v ERDLHIZES

N/4

H = (J18u-sSatmz+ 2 8smz Sucr + J3 Sucr  Sae + 2 Sar - Saigr) (B = 51).
{=1
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CIT, N(ADEMETZ) BeREUH, Skl (=1,2,5,6,,N-3,N-2) BHOK
FhEELEDIAEI/2ORAE ViEETF, Spld £(=3,4,7,8,+,N-1,N) EHORTEELED
AREX1DRE VEETTH 5,

1) Ji =J3>0, 2>0 T, L0858, RESEBMEEIERANNTH S AE »-1/2" RKiktE
BTN L, F72, 2) Ji=d3>0,2<0T, < || DBE, RIFGEEHEEERANNTHS ‘R
B -3/2 BTSN 5. - T, ThonBE, RORERRELZRES ORIcTx
ME—Fy FREELRVETFHEEINE, —F4, 3) i<0, J2 =3>0T, | |>J; DHER,
FRBSEHAEERANSLTH S A -1 REMESICHES L, RERES ke LS ORICH
REAKXXIDIRXNF—Fy v THEATELETFHINS, GREOWAILOAEEHVWTEITEL
tz, N =4,8 OFRFRICHT 2 HMOEELOERTORSIE VL, IhoDTHEIY VY RT
v bTHB,

L%, BTEYFAMOE T 0F 3 AERESOWEERROSAE, 75 27—k
LEARWT, RORERE, BTk LF—Rh2ikiE BREETCOUEELRNLIHETH 5.

—RIVBHNMEN & R MER DIERBDF

HEAMMER & & "
RUVHRAE ~1/2 REEMHEXXX 3

N
H=J) Si-Siy1 —2h) 5%, (1)
=1

OEMEGEEOMME L TR TRERREVWEEZ ONTE, LA LEERAIZZORTS
DL S BAMBEWENS 2 EAERIICRWE Lz[1].

,HT)ZXUDU-FggaEﬁﬁl (2)

CHEBAER—F e RO EIc L DT &, FEEIIC EDMTzZNC- TCNQ[2] &
Sr:CuOs[3] THER I N7, BUSORE & L THEMZFEORUER PO MENEEENH B 2 &
N TVWAS,

m/h = x(h) >~ x(0)(1 1

—). (3)
i ‘21[1(7/11))

Fer lFCOREWAFEL S FTARE o N — FERIPL- JETH O LS BMREWEND 5 Z & %1
MO1[4] e TOLIBHEIE—IRITCOD R E VINEFBROBEO—MNHEEEEL NS, AE
VN OEEDIERER[5] TELL TR >OTI I TRidhAEWI &ITT 5,
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—J7 SRS (R (Om/Oh) IREIRT T2THRHMT 5. ChIHHRTHLAE1/2THZ

ITHY, DALV THRILTHAIEEALNS, ZIT*m/oh*EH~ kitEL, T

THRUMTDHIEERALI6,7] COILBHHRTHEINBTRTH NS VELD R

=) BB OGHEEABRLTVS, RECOARr—Y) v /EKOHERETO— 7 —OfE L
Eichs Il Ehbhb, FELLHEINL(8],

ooyl g 152 o 465704

om(9,0) = 39— 1359" * 55359 ~ To13625¢
356656 , 707126486624 ,, 1126858624
——— = 4

T o1591Y ~ 30169733343757 T 47362218757
508373585721 7648 5 N
90771861407171875

9—1/2 9—3/2 ‘3‘(]—2 l:)gq—f)/z

oml(9:0) =1 === "5 = %15 ~ 32768
297¢7% 198059~ 7/%  91089¢™"  14668507¢9~%/*
65536 4194304 16777216 2147483648
20057205¢9° 37948037319~ 1/*
72147483648 274877906944

= aws (5)
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HEAKE JI| B B M
BEFSAMEOKERERIZL 5D, 774 v v ORRBEHZEHA - boyv s —AK[1]%
AWTHEESLL TitET 3, Wb THRROHE KkbsEYTAVOYIab—Ya Vi,
tho HEic~NTRAMENH D, £t, EXFANODETHENOREVRERASEVIFlAE
FoTWw3, LAL, (WFLLIOFERIFEELE I DI TRV MEQabHD, L<HEHN
250E LT, DAFFSHEE, DEER, BRAEE 7o, HECEEtoLaREE AN
ZIEHICEVECHBEEENS 5. BIZEICOVWTRE L OWREVRREERERZL TV LN, 50
LA, REWRHROLOVHEITS 5, HOHEBERICEEE L 2R R, RRSREES 0 I3EL
IOESVIVNE VLD, HEIEDHIFONE I EDDRM 1D, B, BTFROBIETRE
KHBOVIBENRERINBICONT, BNLENDLHICE-TE,

ZIT, Brld, 4P VEFALDESICHONATVW, SEMBORERED(2] ZEBTF%OD
HAI—Mbd s Eickb, ACHEMEMONS WS SR T LT XLZERERL 8], i,
Beard &Wiese[d]AY, CD IS AZTNLITY) ZLD—HETH B IN—T TIVI Y X LA EkHE
DEBHOLETITIEVWITATTEREL. COTAFTTICHE, ShETEIRIILED H
DABETH - 1 HEMIERIEE A LIC A S R ED L VETED K S L VI RN H 5. Fe DRE
Li:—MRnBTFRAEVRICHT IS A7 70T Y XL [3] OMGEEMEMBREZEALS Z LiIckD,
COTATT %R, UTORKICHERICMROEFRICHICHT LI ENTE S,

KRS Elc i, 2 A E VRHIEEA A RS RIIS KLY < VEETH = o2 g
p=3cu(G)A(G) DIz, Y5 7GIKEATAMELTHIELEE, 75 RITNTY) XLERE
573570804 THRERPG | S)=v(G)/w(S) &kHohbd,Z T, Arid B/(Trotter
O, w(S)izp DITTIEHTH S, At — 0DBERELBE, NIV =T v H=-2ga(G).
LEFTVWBEELT, p=1+ASca(G)A(G) L15BDT, 757G DED Y THRIITROERIZK
5,

) RKEEOZ(LD W EMIFHX M TO S EHERSH -0 0 75 7E b BTHFE

dP(G | S)

= =a(G) , (1)

2) REDZE(LL TV AKLNICHT 28D B THERI

P(G | S)=a(G)/§,’a(G’). (2)



_29_
CCTHHOFIRRIESED U DEDH 17T 7IL2VLWTETO%EH b,

[1] M.Suzuki, Prog. Theor. Phys. 56: 1454 (1976).

[2] P.W.Kasteleyn and C.M.Fortuin, J.Phys. Soc. Jpn. 26 (Suppl.):11(1969).
[3] N.Kawashima, J.Stat. Phys. 82: 131 (1996), and references cited therein.
[4] B.B.Beard and U.-J. Wiese, preprint (cond - mat 9602164).

BT FTE£Z3DMRG

RIEKRKE B H K F
Mk K B B @B 15 —
e-mail:nishino@cmpt0l.phys.tohoku.ac.jp

| GEFEORR : White IC X » THIZL SN CEETIIRDAATE(DMRG)([1,2] i, —KcET%
ISR BRI RZE R D AA T TH B, (F : Bl - T, FEtRER&S#E kel —— -
DMRG+ + & bIFiEh 5[3].) Ostlundid, DMRGAZEiEE L THA, BIFmRIRT—IX
TR TROERKER DR TR V¥ — OB BRI EZHET 2 HikE S5 A1 [4].

Il HHRBNDDMRGOEA : — KR FROMNIFEZEZ, BFIRED ERMAERZERE
NTEEERDTE, BEREEO ARV — ¥ —exp(— SH)DP ZIRITHIRD KLY = VEELE L
TEbaNd, EET THE] LRFICBEVTHEMDIERKIR, D1+ I RTERDETH
%) £->T, DMRG%2Z D % £ _JOrti HERICH BRAUENARETH 5[5].

. BETHO—ME : 1 THRRAICHEEAENIDMRGEETT 5 &, FETHIH (PhEO
A- 12 2REH] IKHIEL TWAERAND, LO—RICE, HBBFLH 1 X BIK - HR
GfbaiF - - IO R ARG R S, ZOREMR CUIER) Licin->TUOMRWT
BohlkR A DRy < Vv ERE, ADEETINCII->TVA[6]. E-T, “RohHith%
W DHDESHEI D biF, &S EDMRGOALSIZHE > TR DAL ENAFETH 5.

V. BIEITHRYAKE  Baxterld —on i R AEMAEIL, &4 (Corner) Z# DAL
H A5 1[7], Baxter DAiElF, MA¥MBTDMRGICE L W(8], K4 ld, MEZQAET
LBDAALBAEG A, IO THERETIR O ABEE) OLETHB([9].

V. BRIEHOHE  AR2TVIRVDAAREERY A XA r— ) ¥ 72 llAEDEBFITL-T,
TR RO FHEMARE IR 2 FEAARETH B [9]. FIAEA Vv VEROEE, Hilt
ANffEld, v =1.0006, 7 =0.2501T, HEHEM(v=1, 7=0.25)ER—HLTWVWE[6],
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BTHOMICE LT, SHMMcEEREOHENIZRILT S LE2TFHELTVS, &6i5, S>10
BE, KOMETBEETRT2FERLFET S, COLDIT, S> 1 ORLEBKEVIFENRT
Hb,

CITH, REY 20Ky FREEREFICE D, VBSIREEIC K 2HiEASZE >~ | DA OIEE
KBV THEMNE > HE, BlENFE EFEVTANOE) ICESEFN/L(9]. AIET S
& |Xgeneralized string correlation [3]

1-1
Ojiring(8,3;0) = |z—ljl|13x <o, exp <i9 Z 5k>91> (1)
Thb, Ihid, 0=005RGEEOX— VMRS, 0=7D5E6RHAE/ICHT S
string - order parameterlZ/FE T 5, I HIT, BHAE Y ORICEWTIE, 872X Z THFRME
DiE[4] LR L TUL Border parameter TH YD, S= 1 D& Dden Nijs- Rommelse (2K
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%string order parameter [5] DfLikE LTV 5,

Affleck - Haldane [6] {d, A E > S K FaEHAIZ B 1) Adimerizationfzfe 2, B0 MG

FWBZETERLI. Thid, NInb=TV

H = Z [(1 + 5)5'21'-1 « Sy + (1 - 5)-5-:2[‘ : ‘§2t+l] (2)
IZBWT, §(-1<6<1)nFfbeskic, BEERECEW 2S+ 1 HOxLVF—F+ v T4 b
DERLBLZHENEN, 2 ENENOHOMEB TR VF—F + v TOEFEE LT OHERE X D X3
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AEV2DBEICET S, VBSHBRICE S SHOREEKEDEAR L, Bhlodittomh
L DORREFig.1ICRY, Thé, Ky FRBERICHT 2t BEREROERIEEMI—ELT
W3,

{R1Z, generalized string correlationiZ 2 W TDFER (S =0.6) % Fig.2 1o~ d . W IdFig.1
DVBSIKEEICX 5 (BITML)IfFETH 5, VBSHiRICELW T, ThEhoiid
generalized string correlation®E A DEHIC L D XBIES N BD, KRy FREER W4 531
WEROERIZ, VBSHKREEICHT2ERE—BL TV, /2, HHEOFTHL—HERELTY
5,

U EDERMNS, VBSIREEICX 2#B1E, DR LEBAEY 20Ky FREERICEVLTIRE
MThirLELOND, £, ThThOHIE, BhcZxZ0HEomhofaic kb XFlTx

%o Hidden Symmetry

\ 1] - / — :
=4 I —— ' = unbroken
[E— .—,_\\. Gm—
- . - \ - \ < \‘!
: —— _ broken
d!—.‘ A .—’—H-‘ .——’
:\ - A " ' unbroken

Fig. 1



~39—

Generalized string order (delta=0.6)
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Chiral Order in Spin Glasses and Superconducting Ceramics

Hikaru Kawamura and Mai Suan Li, Kyoto Institute of Technology

In the field of condensed matter and statistical physics, there has been a continual interest
in the ordering phenomena of frustrated and/or random systems. In particular, if the
system has a continuous internal symmetry as is the case of vector spin systems or
superconductors, the ordered state often becomes chiral in which the chirality, representing
the sense or the handedness of the nonlinear(or noncoplanar)ordered - state structures,
plays an important role. We have been studying the nature of phase transitions and of
ordered states of such chiral systems, including both T ) chiral - glass ordering of ceramic
superconductors and 11 )chiral - glass and spin - glass orderings of vector spin glasses. "’

In this year’s project, we have made calculations both on the subjects 1) and I ), with
main emphasis on the subject I ). Below, we will briefly summarize our main findings
obtained by our culations on “icho” this year for the subject 1 ). Preliminary calculations
have also been made for the subject I ), in particular, the possible chiral - glass ordering in
3d Heisenberg spin glass.?” We are planning to perform further extensive calculations in the
coming year.

Since the discovery of high - 7. superconductors, there has been a renewed interest in the
ordering of ceramic or granular superconductors. It has been observed experimentally that
these ceramic high- 7. superconductors often show glassy properties reminiscent of spin
glasses, but their true origin still remains unclear. Now there accumulated a considerable
amount of experimental evidence that high - T'. cuprate superconductors are ‘anisotropic’
or unconventional superconductors with the d - wave pairing symmetry.

Since ceramic superconductors are known to be successfully modeled by a
weakly - coupled random Josephson network consisting of superconducting grains, such
anisotropic nature of the superconducting order parameter is expected to have a profound
effect on the ordering of ceramic cuprate superconductor through the appearance of the
so-called “ 7 junction” across which the Cooper pair acquires a phase shift of 7 . In fact, it
has been realized that frustration effect inhernt to odd rings consisting of such 7 - junctions
gives rise to spontaneous circulating supercurrent and orbital moment even in zero external
field, which could cause a variety of interesting phenomena such as the paramagnetic
Meissner effect. "

One of the authors (H.K.) recentnly proposed, on the basis of a close analogy to the XY



4 that such d-wave ceramic superconductors might exhibit a new type of

spin glass,
equilibrium phase in zero magnetic field, called a chiral - glass phase, in which chirality (or
flux) is ordered randomly with keeping the superconducting phase order disordered.” In
such chiral - glass state, only global Z2 time - reversal symmetry is spontaneous broken
while U(1) gauge - symmetry is preserved. This suggestion has originally been made for the
case of an infinite screening length, 1 = o , where one can entirely neglect the screening
effect(or fluctuations of gauge fields). In this case, the problem can be reduced to that of the

XY spin glass where the previous numerical calculation strongly suggested the existence of

a stable chiral - glass phase.

Natural question here is whether the chiral - glass phase exists as a true thermodynamic
phase even in the presence of screening. Notice that this problem is highly nontrivial since the
screening effect makes the otherwise long - ranged vortex - vortex interaction short - ranged.
In fact, in the case of a vortex - glass ordering in applied fields, recent numerical calculation
has indicated that the screening effect makes the otherwise stable vortex - glass phase
unstable.®’

In order to get insight into this problem by numerical simulations, one needs to
incorporate the dynamical gauge(magnetic)fields into the model. Thus, the resulting model
looks like the 3d lattice gauge model with the spin - glass - type random couplings.” This
model hasone additional parameter, the self - inductance L, which represents the magnitude
of screening. The bare Josephson penetration length is equal to 1 _/,/L in units of lattice
spacing.

To get equilibrium properties of this model is a rather tough task. We have made use of the
“replica exchange method” recently proposed by Hukushima and Nemoto®’ and also
maximal use of “icho”. Owing to the combination of thes two factors, we have succeeded (we
hope)in obtaining fairly convincing results."

1) We have simulated several values of inductances including L = 1,3,5(mostextensive
calculation has been made for L = 1), and found that there indeed exists a stable
chiral - glass phase even in the presence of screening, in sharp contrast to the case of,
e.g., avortex glass.

2) The associated chiral - glass exponents are estimated to be vec=1.3 =0.2 and 7cc=
—0.2 £0.2.These values are close to the values of the chiral - glass exponents of the 3d XY’
spin glass(corresponding to A = @ or L = 0)and to the exponents of the 3d Ising spin

glass. Like spin glasses, the nonlinear susceptibility exhibits a negative divergence at
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the chiral - glass transition point.
3) The chiral-glass transition temperature decreases with increasing inductance and
tends to zero above a critical value of the inductance.
4) In addition to these equilibrium calculations on the d - wave model, we performed some
calculations also on the corresponding s - wave model.

In the attached figures, the temperature and size dependence of the Binder ratio for the
chirality of the d - wave model( = ¢/ distribution of nearest neighbor bonds), gca, and its
finite - size scaling plot are shown for the case of L=1."

Notice that such a new equilibrium phase in ceramic superconductors identified by the
present simulation, a chiral - glass state, could be realized due to the anisotropic nature of
the superconducting order parameter. It may be regarded as a remarkable macroscopic
manifestation of the unconventional superconductvity, and its experimental test remains

most interesting.
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Fig.1 The temperature and size dependence of Fig.2 Finite - size scaling plot of the Binder
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cubic lattice with free boundary conditions. vee=1.3.
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D -1z, EBONREDEENMITHT FHFOERT Vv v ) IKFT 5, JOFRER, FFH
SAEABEICE->THOBED X T v TEEHIE, ZORT 9y TRNVFrIFEILEHHE
Zohd, #OBAD7 7+ v FOFEAEEF (311) TEES, (111) THE I Lhbh-7, 2O
BHKOEIC L2 EEET7 7&y FADOHHFIIMBE DEBTHROMH->TWV 5,

[1] A.Oshiyama: PRL T4, 130 (1995).
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Wy 5 S |

F— 45 F8) /)% (First - Principles Molecular Dynamics method, LL FFPMD) I33E#%
B, $5VIIR/NROERERICEDE, MEOHE LB FREEZHEST 2 DOFNEFER
Thb, LHLIhE TREBFEHEEE L THRETEEORE(LEIT JELATELD -1
1, BFEROREZERICHELD), &L RFTRTEERIETZO IR NVF-B(LOBKF
A TIRBEMT I A v NTARBEDHENIRSONTE 2, AUt LT, HiEWentzcovitch & (d7h
WA FEHFEETHEbDN TWEN—EDHEE#RZFPMDICEA L, HREOMER b L RICIEL
THERTFNERMICEFTE AL DI L[1], 7 Bernasconib I FEFIC>ONTEFR
D EREHNZDb->TL & SRIEAEERT 570, BFOEHTRVF—4EHT 5 HEEREL
f2[2]. 2O LTHRFEREL S CREIO) HEHEE TIAFPMDICLDIOE S &N
AL - 1-b I TH B, bhbhD /S L—TTRIDH o LWFEEL DV ZFPMD7 O
75 LABRL, YEHORS bR —/3—3 v E 2 — % VPP500: 1 OAFI L& T - 12,

COTussLERAVT, bhbhidEST /5774 MBEATTRARTA TEY FILEDD
BIEOHI Y 22— a2 VET-1[3]. SOICHEBEICE BB ->TIARTFNEFR ST
BF Uy VIR VF—EREOEX A L 5B, BRTLNT A—FERORT V& v VEHOE
AAx EENICER S 541, Force - Inversion Technique ZBZE L72[4]. TOAEEZHWTS
ST 74 PSRRI ATEY FETARIAYEY FANOEEORT Vv v UEREE ZDES
RAEH A TR, 20GPafEEE CTIELGAICE I LARERTESNES 2IREIC KT
Uy VEREMES B T L, ERTFT 74 FEDRT A FEF LGSR, YHRIATE
¥ FADEH OO AL DB LB T LMD E SN -T2,

FEH—EDFPMDIE I D & 3 ICENIC & 2 HEZEAL « HEBEZEEROBA ST T, 15
FEHP T 5 R~ TFOWTED DD S L ORMORE R MG, RENLEMORERTERE,
bW IMEFETICLEHTH 5,

SE

[1] R.M.Wentzcovitch, J.L.Martins and G.D. Price, Phys. Rev. Lett. 70, 3947 (1993).

[2] M.Bernasconi, G.L.Chiarotti, P.Focher, S.Scandolo, E.Tosatti and M.Parrinello,
J. Chem. Solids, 56, 501(1995).

8] /95774 b—FA¥EY FEBOBNS I 2L—Ya vid, $TEMIN—TICKBUT
DWENSH 5, S.Scandoloet al., Phys. Rev. Lett., T4, 4015 (1995).

[4] Y.Tateyama, T.Ogitsu, K.Kusakabe and S.Tsuneyuki, submitted to Phys. Rev. B.
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&R KE F R K
N H o E A
toE RO

Fx 3, LAPWEEZHWE—FENSFBIFEEZTY, €V=2Y L7525 -DKE
g &z DEFIRAEEE KDz, FaDBAWIAER, FEEEAMEELDA) Ik 5EFIKAEIC
LAPW (Linearized Augmented Plane Wave) HEX W\ bDTh 5, FTFALED AL
K B ENREE O BERED FAE A SMGE I £ - THEE L, ATALEE(T D Steepest Descent(SD)i%
12 & » THRIEIREANOHIEAITY HEEZH W, TOHEIF, #EHEODCar- Parrinelloj: & (2572
D, &MD X7 v 7 THDIKEEN Born - Oppenheimer(fi F% EHEIC b L—Z L TITL LA 125 -
TWa, 12, 7M1 LRTy TEHARZTRAVONTVS LD LFERED Ry —VZEih 5 2 &4
REUWFRTH B, NOFHEICRYusicLBRAZAVLA, THIRLAPWRAENFEREET
HBIEMHHTL 3Pulay1EMD AR TH 5, 10k, v FHEHBTEI=y b &L
ARKELR -tz EDD, TEHOBDFHEEIT- 1,

FFEIL, Sez, Ses,SesD3ODI 5 RAY—DENEFNICOVWTKEMENR BHTZ 20 %
NBTEEHME LTITo7 Ser, Sesic DWW T, 1 WA0A DML AEFDRA—/3—» &)
AV, Ay bAT7 s X VF-F4aullKE LT, Sesil2W\WTIE 1 TA30A DELILAEF
2RV, Ay b7« 2xVF-EREILL daullRE LTz, BEF (A4 2) OFIHEE (2841
REL, #FIHOA470H ) AN ToH YT VORTFENEEET>T0 (FA L ATy
7i31.2f.5.), KEBEICELENME B0, EHATERICEE I P 2 BEBEEMNAZ <.

#1 WAL 5Ma, 20A

l [a.u.] a [deg.] v [deg.]

Se2  present work 4.19
experiment® 4.10
other calc. ® 4.16

Ses  present work 4.47 60.0
other cale. ¢ 4.46 60.0

Ses  present work 4.37 108 99
experiment? 4.414 +0.011 105.7 £1.6  101.3
other calec. € 4,42 109 98

a American Institute of Physics Handbook(McGraw - Hill, New York, 1982).
b Z.Q.Li, J.Z.Yu, and K.Ohno, Phys. Rev. B52, 1524(1995).

¢ D.Hohl, R.0.Jones, Chem. Phys. Lett. 139, 540(1987).

d P.Cherin, P.Unger, Acta Cryst. B28, 31(1972).
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Bont-KEMEDHECIER, %68, 2EA%ER 1ITRT. Sex it 2V TR AR EREL
DHOFEMIAELLHTOVEN, THIZLDA ZHWHEICR O 5 —RIEENTH 5. Sesic
SWVWTIF 2 L =MD Co 1 & IE=F D Dan & D D DLEMENFET 5 2 LN -
TWBD, ZOFETIHDum BENE SN, SesDIETIH, BRHMSNIETRD Y v 7D
Bonfh, HEEHOERELD bV LNSLEERLTVS, LML, COERER
-monoclinic £FHTDETH 50T, LTk BIMLRICIIFEALEVGHETIE, #E
BEEENEBREL 0/ HADRELUTH S L EbN S,

Cun # {x J 4k O & 5

HTK-H X & &

CHETIT, Crn,Crm CauxldlHEdbCokD RKEVWTIS—L YN IaliEgE, 75774
bPOT— VKB ETTES 1 LD HEE - Bllash, BAEDZEONY -3 Y #2205
5, ChOHoKEMET5—L iR, CoZ T R7—[Ekk, FiaiBEkiERE A LT 23 EBRE
fre LT, Ytk b, EHITNERTH S, KIS, RENT 5 -V v ZHOICBIEEENEK
ahtd, CORBTORERT V-7 AN—LEBH, Tibb, Ceollbit dEEEEESER
BREICKXUHIRERL, ZOMPBICKE{ERT 5 LREIRIC, 75— Vl{EEADERICH L
WIRTEAENMA S C L ICIRB O TH 5,

iy, EFHEETEICESPEIEOHRLE LT, Z0OERMICE DS MEEEAITHEICED
22H5B, LLWITENEFOND, EW ColmBAEDOHAICEV TRIEEMEOREESL L0 E
WG REEFORO FRIICHEINIL TV 5, AFETIE, 9, BEREELLL, o, HER
e L THEDEWERDO AFARBSICE D556 5 Cruk AW B8 kOFT 2 A1,

Cwo 3, Ceolall, BEM IR BEEREMICHARIRNVF—F v v THBE, Lhb,
EOHD JREDIZEE L =R VF—EF-> TRUMR L TVWA 2 &Y, BEABKEOHEN S
RENTWS, ZO7, EARCH T, Z0 3RED, EAC [EHk 6 BFZNETE 28w
RT3 EFRlENE, COZENS, TIVHI)EB%ECodbizh 3FF F—7 L7 AsCso
EIEE, AsCodGlahhiZE, TAA YN T S—L UoNOBERBEICK D ERFLTETFICEAS
NEE8EEES (28, DLTHBEEAL L2 afEELNEZ 5N 5,

EACH DFERIF, EKRTIE, NAREREBEEEARTFLLTRD, a6, 775 -V
DAHEBFICL 2BEEEF O LN OGN TVWS, 22T, ZOEEEHEEZEFFDEARCH DE
THE%R, BEABEMECXE Y FEE2RSHBRTE94 bNS v7 4 Y TEERAVWTIREL
te& A, FHlli@D, Cubhich 6 EFINATREGIMIL L IZEHE2R> Z LhRahi(l],



=
ZIT, BEERFER-TZACnEERHT 2T Y ERELT, LOTREERST 50NRL
PINROEREETE B, AsCoo TlE, TAH VA A VDREINZOROEMRAFEMZEH LT,
TRbb, L 8 HAEREF LK 4 AR FRILEC, EhEhT v FFE2TENNRR T
Hotze (AHEMEICKLT) RETETBEFEAKE LS E S, BTN ETE, BHME
DAFXUYNADRAATD (8 HAELE, NasCe), Coo DELEIFKIFEMWIES 5 (4 HIELLE,
Li2CsCeo)o #&/5, EAC0 DI FRHIMED Y 1 X5, NazCsCrh AsCro %2 EE T 5 KB O B
ThdIENFIAL 2.
[1] S.Saitoand M.L.Cohen, Solid State Commun. (in press).
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H B 199669 A 2 H(A) Fik | 1305~ 2 K305
% Br HETFEET QR 1 PR E
# B Dr.A.M.Tsvelik
(Frig) (Oxford University)
& H Coherence-Incoherence Transition between Fermi and Luttinger Liquids
L=

We study a system consistent of an infinite array of Luttinger liquid chains with a small
single particle hopping, t, .

No matter how strong the interactions are, t, always drives the system to a phase
transition at low T. However, the nature of the state of T>T. depends on the interaction
strength and the coordination number of the arrays, D. It is shown that at low D it is easier

to stabilize the Luttinger liquid at T>T..

B B 199649 A 6 H (&) F# | K305~ 2 B§3053
85 o MERFFIAT QM 1 BEEERE
# BF  Prof. Michael Steiner
(AT (Hahn Meitner Institute, Berlin)
& H Ultra Low Temperature Neutron Scattering Study
—nuclear magnetism and new fields —

2 5

Steiner #({% (3 19805E D & Ptk F LWMHTOKD A € HRES pHEREICERL, IV 7
WVE VBEMRBLL T ORISR T FHEEBREE L TE iz, ANVY v FTRRFRURIso %
& OEFE T T X 72Cu, Ag 12 E DS KFIREDOBRIO REDFF-EICNA, FRERLEL
TSR P T RELERBIC DLW THFFE L Wi/,

H B 19965 9 A17TH (k) Fraif11EE~126
8 Fr WIS Q| PEEERRE

i# fifi  Prof. Frank Steglich

(FTB) (FILvayy FIFKRYE)

@ H Are Heavy-Fermion Metals Fermi Liquids?
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CeCusSi:DBILE EBEVWE TR TEEMLHAFEINTE SteglichZZAH M+ I +— (9
H18H~21H) icifd3tcdickHEIhE T, JOBRIC DT — v TakEReMiEs L7
DTIHFETEW,

H K 19964F 9 H20H (&) F#& | K305~ 2 3047
5 Br PMEDTERT QM 1 PEREERE
# ffi  Dr.Stephen Hayden
(Frl@) (H.H. Wills Physics Laboratory, Univ. of Bristol)
= High Energy Magnetic Excitations in YBaz2Cu3Og+x and Laz-xSrxCuO4
2 5

Inelastic neutron scattering experiments performed at the ISIS spallation source have
shown the existence of strong high-frequency magnetic fluctuations in the cuprate
superconducting systems Laz-xSrxCuO4 and Y Ba2CusOs+x, both for superconducting and
insulating compositions. I will discuss our recent experiments: We have made absolute
measurements of the magnetic response in YBazCu30s.15 over the energy range 30 to 250 meV,
throughout the Brillouin zone. Our measurements allow the identification of optic and
accoustic modes and the estimation of intra-and inter-layer exchange coupling.
In the Laz-xSrxCuOs system, we have made a comparitative study on insulating and
superconducting compositions. Doping causes results in dramatic redistribution of the

spectral weight and yields a low energy scale.

H B 19964 9 A24H (k) & 1 k305~ 2 3045
B B WVEERIEET AR 2 PR E
i# M Prof. Johannes Zittartz
(Frl@) (Institute for Theoretical Physics, Koln Univ.)
## H 1-dim. Fermion Model with Tendency to Superconductivity
72 B

A 1-dimensional fermion model depending on two independent interaction parameters is
formulated and solved exactly by Bethe Ansatz. The Hamiltonian of the model contains the
Hubbard interaction and correlated hopping as well as pair hopping terms. The
density-density and pair correlations are calculated which manifest superconducting

properties in certain regimes of the phase diagram.
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H 19964F 9 H24H (:K) & 3 53093~ 5 g
8 Fr 4IvERTSRAT AR 2 R
#% ff  Prof. P.Varga
G Institut fiir Allgemeine Physik, Technische Universitét, A - 1040 Wien, Austria
# H CHEMICAL ORDERING ON ALLOY-SURFACES DETERMINED BY STM
2 B

Chemical information with spatial atomic resolution from multicomponent metal
surfaces have been achieved by STM with constant current imaging. This offers the
possibility to find out the local chemical structure of alloy surfaces. Different forms of
chemical ordering have been observed on surfaces with different crystallographic
orientation of PtxNii-x* PtxRhi.x and PtxCoi.x, single crystals. Examples of surfaces
without chemical ordering [PtRh(100)] and surfaces with local short range ordering
[PtNi(111), PtCo(111)]as well as long range chemical ordering [PtCo(100)] will be
presented. By comparing measured constant current corrugation with ab initio calculations
of electronic density of states a possible explanation for the contrast mechanisme will be

discussed.

H B 19964E10H14H (H) Fik | K305~ 2 3043
8 mr PrEIERT QM | RERE
# Wi Prof. Werner - Hanke
(AR (Univ. of Wiierzburg)
H A Low-Energy Excitations of Single-and Three-Band Hubbard-Models: Theory
Versus Experiment

2 5

This talk summarizes recent, in particular, Quantum-Monte - Carlo and diagrammatic
calculations of single-and two-particle electronic excitations of Hubbard models. Salient
features of recent photoemission data such as a normal state excitation gap and its doping
dependence are shown to be reproduced and intimately related to spin-wave like excitations

in the underdoped regime.
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B A WVERFFEET AR 2 PEtmakE

i# B0 Dr.G.S.Boebinger

(ATI@) (Bell Laboratories, Lucent Technologies)

& H Contrasting Low-Temperature Normal-State Resistivities of High-T¢

Cuprates

The superconducting phase of the high-Tc cuprates obscures the low-temperature
limiting behavior of the unusual normal - state resistivity. With the use of a 62 tesla pulsed
magnetic field, we suppress the superconductivity in LaSrCuO and Bi - 2201 single crystals
and measure the normal - state resistivity down to hclium - 3 temperatures. In LaSrCuO, we
find that the normal state in - plane and c - axis resistivities both cross from insulating to
metallic behavior at optimum doping, the carrier concentration which corresponds to
maximum superconducting Tc. Furthermore, we find that the insulating behavior in the
high - Tc cuprates is unusual:the resistivity diverges as the logarithm of temperature and
occurs in samples with(k¢1)as large as 10. Finally, in a particularly clean Bi- 2201 sample
(kr1~42)we have found contrasting metallic in - plane resistivity and diverging (insulating)
¢ - axis resistivity which extends to very low temperatures(T/Tc ~ 0.05). Although these
phenomena are not yet understood, several proposed explanations will be critically
reviewed, including the role of electron - electron interactions, pseudo - gap formation, and

the predicted behaviors of marginal Fermi liquids and 2D Luttinger liquids.
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