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Tid, BEELBTURICLD, SMAFHHERICEIE VI ab—va VERBREZAHENST
EMRENT[3].

LD Y2 2 b— g SAERICEH A BETRTZOBTHRNFEN TV 5, —2BEFZAM
DORFHLND, 2 SHREFHRICLZHMGHEHMOMIEDCE L, £ LTI >HR—RFERICK
TELHIBBTHRICLS REL THE, ThdBBOVRTHRESURICEENEHREER
o5,

[1] D. Marx & M. Parrinello, Z. Phys. B95, 143 (1994); J. Chem. Phys. 104, 4077 (1996).
[2] T. Miyake, T. Ogitsu and S. Tsuneyuki, Phys. Rev. Lett. 81 (1998) 1873 - 1876; Phys.
Rev. B, in press.

[3] H. Kitamura, S. Tsuneyuki, T. Ogitsu and T. Miyake, submitted.
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Zzh £ Newton 5§23, time-dependent Schroedinger {2, (& % \\ldtime - dependent
Kohn - ShamA#2:) Tidih L, HHERBIE L2 FENDH B, OFEIRBEA A oI
B, BEFOIEMMERIRFEICEZ SRWESICHMTH D, RBLVERGEHEI RIS,
EZAD, ZORMREEOFENIZIFREIEDE  BHERICALETH 5720, EROHEEH
WA EHERBICEET A 1ORFBO Y I 2 V—Ya VdR#TH -7, 22T, Fad, (1)
BETROEHDEEERT ¥ ¢ WV (r,t) R t+dtT A 3 2 BICE B FRE AR, (2)V(r,t)
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BMENBEFICER T LREL, EORDEFAA LT+ Iy 7 ADFHEEIT- 1 ()05
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BB RE 201K L, COREFIAKICENNREEZLBVWHIANITRTH 5. ZOFBERI,
V==& W EB S consistent TH 5[3]s ()FFITIKIEL /e LR FT Vv v VERL
B EICKDEBRIC—HREHENT 2 2 ENTE S, AIZERMICE~ BN RICH LT
EMEEHBIGTETEZ 2 &b 1,
[1] O. Sugino and Y.Miyamoto; PRB 59, 2579 (1999)
[2] Y. Miyamoto and O. Sugino; submitted to PRB rapid communication

[3] Y. Miyamoto, O. Sugino, and Y. Mochizuki; submitted to APL
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WERHATE Schrodinger HIEROWREBAOIRMBEMETIEY 5.

AL 3 PO - AL 1
P(r,t + At) = exp [—171' (r,t+ ZAt)] exp [1At—2—] exp [——17‘ (r,t+ ZAt)] P(r, t)

ST T ICEEND 2 EHS DERIECeyleyEAATEMT 5,

927 1+iAto2/4
xp [iat2e] o - F1000%/2
exp i 2] 1—iAt92/4

ChAEEMOENETHET 5, VELGHERERIETFAORICHAILIEETHD, 2= V&
HEROT, EHICHE3EMREA ERICET 5 O LATIREICE B,
BERETOHEA

WHIEHEMTIE T 5 725 2 Bls) G0 RBUTHIZ T 0 v 7 181175 Febd & Z DD D175
Oad DFNCHMEL, 2 B OIEEEIEHIERT 5.

exp [“%tdf] = exp [i—i—ta_zad] exp [i%taﬁbd] exp [ii—t(ﬁad]

CHTHTIEH S THER BT 5 2 ENHREIC B, T 0 dad B EEHET LTS,
KFEETFHDETFDILRIE
EEMERBETAKERTFHNETOBRL —F — I BI054£5TE Lo, BTORENEL
BEESD AR PR EFHETE B3O RBRICE 2 IGEEBIFT 5 2 &N T,
EEMEFMREREEZH VS LT, EERCHEREDFEHRE L TRONELHET S I L0800

fEICiE B, 0.01 .
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TH o0, Fx DFFHEERBED 2 >OHROBAMUNZFO b OKREFATHEOEHROKE S
KL ->TEMTBEEEZRLTVS, THbE, Et=0.58eV, 0.7eVOLWFHORERICH L TH,
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REE RIS 2B NN FBRICAEMRABETIELNS 5. TORRY bUIL, & HEANLYHE
BTHBHANRY FVBEBICBEGRLTVWS, Fv v TOAFMEE KB L CEB)EH(7,0) B K
(0, T )DEFETIEHVL DOHODEENENTVEN, FHicF+ VYO F—TENEDT HI2o0T
0.22VIZED TR VF—FEIBTANRY MR T O — FIZil > TOL HRIZEFIRIE S OBEN SIE
BIZEHIN TV, REDABDMIEETILOERE, £0To— FEART bdiF+ ) ¥
DIV R GEEN S RoNTVWA T &, E5IT(7/2, m/2)M 5 (7,0)Ic@bd - THE
2 LB T OBEEA L E CdENEAHNEONE T EERL TV, Lh-T, #kk
Ik 2B FREEE IEMEICERFT 5 & SO EREBIEE O BIBAFIRICE > TARAIRTH 5,
AMATIE, BEREBCEEOHEMFENETHNLANRS PN EETRELEBETZL2HNE
LT, #iok t-J MEIARAL, BRYA DI 5 R — (16~20%1 ) i<xid 2 Hfn
(T v 7 2 k) ERAVWT AN MVBIECCEIN R E HHBIRE% - BRAEREBEEEH N,
t-J EENCE T, FHEMO KRy BV FIEEMAS LT, #GEICE T 2dENEaHE T
O— FIEAR7 bR EOND, 20L&, &R (7,0) ZFOERTFOEbH O D R E /HHEIZ,
EIEEEERIE IR S hc 2 E Vil ISR 2 B O AR, ShUd, SOEREEN) 7S R IR BRI A
W7 /2, m/2) TORBEVWEIZEL -TWS, (7,0) OERFTRIVF—IF (7/2,7/2) D
ZHITHARTH 0.2eVEL ZORERZAEVRORSZBONKES BT EDOTH S, RE Vil
IR AIEVICIA T, (7,0) TRAEVEEROIA FI 7 ANDEELTVWELIICRZ 5.
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LTW3, HBBIKTOREELE ORI SERF v v THRICIEAE VRENSHEENEEG LTS C
LRI B,

AW, SCHBER, Bl GHbAkemD. KEBEA (AL), Z.X.Shen (StanfordX)
DEKEDERIHATH %,

(La,Sr)2Cu0s ODEFRIELERRST kb
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4 ERAEEADBETIREEMEENL, £OBBERET N, ERtyaMiimn iz
FoTW3, BEEEEAIILEL TCuOMEH->TH0, ZOCuOMmAHIZEDOHESITIE>T
VW3, WA, SRBEEOEEABIAT 2 ICECulMmO EFIREEFHICIER S 24BN D 5.

FIE, BRBEEAD —>TH % Laie-xNdoaSrzCuOsy(LNSC)Dx=0.125Ic B WV T, {KRIETS
S(LTT)HED b & THIRFPIEBA KR RIEMKFN RN > T 5, JOBREBLT
ZE UHFR, BEN—TICIEY, ZhEZSATREHMENEZAE YD KA YHBFEEL, BE
Lt KAA VEHEBEWCEMEIE>TWEEWS, RS/ THEERRET S LITLDEHN
IhTW3, 1, O, BESEBEE(TONEFIETIEILNAoNTV S,
Laz.ISrICuouLSC)z:ﬁm% bx=0.12(HET, IBEEMNERERTNRRON->TW5S, #
R S (ZEE A B (LTO) R E DO HICLTTHREDIE S EVHFEEL TV B T ERESNTE
D, 7, LNSCELRAKBTORE bBHIENh TS, LIzA>T, LSCOBFREICXHLTS,
FROR PS4 THRBERREERLTVWELEEIONS,

Z NS5 A THEEE BbN 3 ETFIREORESN, W 2hOERTHRESNTWS, UNTH,
HE 510 & B ESHOLET S ER I LSCO ETFIKAE & BizSraCaCuz0s+a(Bi2212) D BFIKEE
EDELVEVWEESMLI[1]. Zhid, T¥¥— F=7HEICEWT, Bi2212Ti(1,1) 7
DRRY NSNS E— I REET A0 LT, LSCTIRE—7ENBllanidne b
5L THB, AFEOBNIE, COERFELR S A TOMEEFNDE I LERVNDICLT,
LSCOEFRIEZHOMITHIETH 5.

k4 1E, CuOQHOEFRIER BT B DICHENSH OV ONTE RIS, R PTF A THE
ARENIEBEETF VY v MEFTICMA T, hid, LTTHEDWS F ISl L R0 R 5%
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—H FEARY P VOFHERERKICRT . VIR NS A TELRELIEEIRT Y+ VTH D,

V/A=1THIEREIIR NS5/ THELB->TED, (L1)ABOD T =V IERLEE CGLEID#RSY)

DHERIFARY PV HIIZ SN TVWS, THREBRERICEVLT, (L,1)AEICE— 72720
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(1) A.Ino, C.Kim, T.Mizokawa, Z.- X.Shen, A.Fujimori, M.Takaba, K.Tamasaku,
H.Eisaki and S.Uchida, J. Phys. Soc. Jpn., 68, 1496 (1999)

(2) T.Tohyama, S.Nagai, Y.Shibata and S.Maekawa, Phys. Rev. Lett., 82, 4910 (1999)
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REOLANEFINILLBFEVEH VL, IR+ ZAFSRBEOX M & L Tadaptive
sampling® € ~ 7 /1 L 0 i (ASQMC) & PR3 H i 2 RIE L 72 [1]. Z ® /5 (& Zhang,
Carlson, Gubernatis(ZCG) % ®Dconstrained pathE >~ 7 7/ o (CPE)[2] ICHli#ZE=Z T T
ERINIHDOTHINEEFOHIEE RV MREM (constrained pathfeff) ZRE LW,
SF D IFED HENKEN RS EA2:E 4 Fahy, Hamman(FH) % [3] ICHRXTHEEIZBL
THHICHENBOREFEMMRA LT v 77— MEBUPARSZH L D RESETVARAVS
Thd, HrBLHEYTANODECEULALWEEDOT v 77 — MEZBEEOMBIGETES
TEHEEREL . COHKIFZCPIETIEIBAMICARLEIEE DR 18\ mixed estimator
< Yuriatl Albezact > 7 OBEWTA RO FICRIENTIREIC A » LB LD WEDT » 75— Mk
EZRVWA LD ULAKENRVIERESZ 5, AREHEERSBONAFSORAERRBRD L
TW3[1], ASQMC #ERH > 7Y ¥V RORIEET D EREICKRE L TEARMRER(LSETH
0, #AlEERe- weighting A% | & 2 EDEMBTOAIT> TS (HlZ I Mixed
estimatoriED &1 [=L;L=1 /A 7 )Re - weighting 7 7 7 ¥ —IC L B REDQHERIFFE I 5130,
R 1124 X 4 /""—= FEF VO U/=12, p =14/16 OFFO T3 VF— D EFH( v IKFHEERT,
BEEOFMPBEEH OSSRt =1.250 L TRENLEFLIERLTLE S A, ASQMCHE%E
AOhEF —N=7 0= RELBVROKEL tEZHVAENTEETH D, ©=T~8THaTEE
AN TIEM S EERRED T X VF—ITIURT 5, [EikIC, 6 X 618F Bk, Ut=4)DH 5
Y FEEEFBAICEVLT4], DR EL =20 ETIHENRETH 2FEMBL TV 5, O
DHETE 7=3 METHARREL R LF —ITERT 5, ZOBOVIERIER, SITRIMO N FE S
ERERED K FIMENRIZ ZTICK S, WL 20DEEICEVLT BAEERMETTREL, U7
MHBEOR VS bR L 72. ASQMCETR Sy v T VBN TH Y, Rib-75
HEEONHE LTHRATE S, COAEERVWT RN N— FEFLVOEBRREEFEL T
5, [4] HEIZ 6 X 6~12X127 5 R 7 — X L TiT- 120 &HH LoD ZIEBHEMER RO BRI
BNy FRBERTHEETHD, BRRO&EENES VNV (HOL) EREFESLVAL (LUL)DT
FNVF—ENEOILEVWBETH S, ZO5E(1)BEEHEBEEMORIERTSOU/t IcX 2K
(U=0 ¥ & Quncorrelated partiZf L TOMA). (2)RAEVF+ v TR A E VFERD BEEEHEKF
Ho (3) EBRSHEMO d B F5ER & OB (4) A HHRBIES(q)= S dwS(q,w)TD
FEGE -7 LBEE— /) ORFFORMISHEREZG LY, ThoBVINd diRBZEREIK
RER OB L OPEICREd 2 EBREER EFF LT,

[1] Y.Asai, cond - mat/9904255.

[2] S. Zhang, J. Carlson, and J.E. Gubernatis, Phys.Rev.B55, 7464(1997).

[3] S.B. Fahy and D.R. Hamman, Phys.Rev. B43, 765 (1991).

[4] Y.Asai, cond - mat/9904310.
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THRENB I, 7075 LDONT PEHKESTH 230, FEICROTHELTVS, &
512, ARAX TR IN 2BIICERE—RICL EAHETH 5729, FHRAUETFRPET R
EvREEHABETFROBIMEEEFNS ZEMNTE S,

HEEOHEMAIL LT, RETRIKET V¥ —Y VERSEFECE T A RRBREEE 0 (w)
O EERAER LIz, BBEAOHMEL TRo(w)xw BED > EAERMICTHIENT
WA, ThAEBENICEET 20ROV A X2 +0KE MBS END B, Fht-boBER L
FERAHEGTEABE LT 23D, BREBEBOFECHCEYTH S0, Lo 1%
WIZ2WT 2HILLEDIRWEEBIch iz > TEHT 3 LN T,

EHICRETIR, BNERER 0 (0)x 0’ EEENOEEEITKY 3120 0H LW - §
REFRIR 7 — 1) > FTIC DWW TN F2[3]e CHIRAGTHEEICL AIEEOHEHER o (w, t)AY,
2= Y IHEHG)ERAVWTROL I ICKESL I EEH VTV S,

o(w,t) x G (wt),  G(z) = { @i e
const : z<kK1

T ITt 3, SchrodingerFEEXEFHIREEI ¥ 5 & ZOKITH 2,

B Lickk~ 78 ¢ OMEICXT % 0 (w, ) OFFRFERE, R2icREh o627 — Y v 7HMG(2)
K7y b L7c§ER%Z/RY, 3 DDuniversality class (orthogonal, unitary, symplectic)® %
NZFNIZOVWT S ZRDIFER, FOLTICTOWVWT§=0.34 £0.01(unitary® A +0.02) &\ 5 {E
87,
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p.21.

[2] T. Nakayama and H. Shima, Phys. Rev. E 58, 3984 (1998).

[3] H. Shima and T. Nakayama, J. Phys. Soc. Jpn. 67, 2189 (1998).

K o 71 0O 4n/t=80
© =40
] =20

1F 4 !i -
oo A =10

p oo og gbo oo I

~ e 9 99 990 8 gt Y
N 3 0 00 00 O%0 = 026
> A =0,

tol = A AAApaAg A -
= 5] A48 4 eﬂ v =016
' ] gi! e =02
[sla T_¢] 001+ g < =008
[ =006
a =004
001 4 . -y

G " . :
001 01 1 10 100 1000 001 0.1



EFFAF IV REICED G WELEHEBOHEL ZDGR

B O K& R
1990ER O EFEASER:, FHEMEMERIEICE T 2R bEHIHRE R, BFHFENEFR
HED Order(N) FtEEORETH S, hoDitEETER, EFTaMF—, £2IRXVF—, )
REAEZOFRETENICHA L B E R LGITERTRIA¥IICHHAETE 5. Order(N) FEEE,
NO 3 FOFHEROVELIERDITII A LD ET RRA S - 7o F / BEEERO & 5 EIFFITK
ENROBTIIE T RVF—F/NMAEOEZMFRIC L, FHREEFYEY:O @A E SEO KM
HIRIEIC F TREBIICIET 7D TH %, 22T, bhbhid, WELEREEEEZFRT 000
FlnA—y—NitEEZE 2 BEIREL[1,2], ChOoDFtEEIR, RO TR IVF—K/NMRRE
%3k B 1O 0rder (N)Fl Bk L 13l -> T, TRAAMF—RNREORNEGZ ShfcLx, ARN
SORBICE I INE T BDERDBICHDFEETHZ, Ebob, BKEFE 2 V—T 1 V-
FIEXOYIEMRIE3], 5 5 LRT ML ZMAMOFREEFIHLTED, X7 PAAFIE
R—N—TvEa—FIc kBt BICEEICEL TV, B 1 OFREE DRFHRE] (111, #IG
B(w=10) Ic#@LTED, REGIFFPWROMEFERIIBAINKILTVS[4]. &2 OFREIE
[z [2]1d, BIRISE (0 # 0)IC@ELTWS, 02 205t K, ot —5—NitHiE
L5 THEIBEHOBEEAFIF LT VWO T, HEROY A ZHE [5]0 & 5 ICHBIFRBO KR
MR FHEIC L DI AHREMOIES SENTE S, 518, ThoDFIEAEIBIRZIGERM
MOHEEICHIRINS([6]. £AMEELLTHE2VEIESEL L TIOHAELZRELTL
ofz, FHREM, Fisk— FLEEHE BT, Bikse, EPAERES, S, LA,
OIS, e, CREAE, MAE, HhLE e, sk AlEE LR
) OALIAEHOILES,
[1] T. litaka, High performance computing in RIKEN 1995, 241 (1996). (eprint:physics
/9802021)
[2] T. litaka et al., Phys. Rev. E56, 1222 (1997); T.Iitaka,, Phys. Rev.E56, 7318 (1997).
[3] T. litaka, Phys. Rev. E49, 4684 (1994); i@ RE, (B8FF¥ 14+ 7 AAM , hE
(1994).
[4] H..Tanaka, Phys. Rev. B5T, 2168 (1998); H..Tanaka and M..Itoh, Phys. Rev. Lett.
81, 3727 (1998).
[5] S. Nomura et al., Phys. Rev. B56, 4348 (1997); Phys. Rev. B59, 10309 (1999).
[6] T. litaka and T. Ebisuzaki, Microelectronic Eng., 47, 321 (1999); Phys. Rev. E60,

(in press).



BN R DR LBIR IC & 1T 2 IEHEER LEINIRZR

EAKL B T H =
% Bk £ A

BAHRZO—RNIIHEEH ST S T, HEEICB VW TEELRHED 1 >TH 5,
Droplet€ 7 /LTI AEFIERIZ, BIFHREEN = RV F —[EEEAE % 2 5 O I ISER RN
EREINBICBTAEME L TEAONS, HAEE TICBVWTIR, ZOX5Q7 08 AHNHER
P=mwﬂ—£%yfﬁlééﬁ%éné(AHMMW%% C OB T IAR IR LIE B O i
SN THEEEKMICEAL, T=0 THEHT S, LHLEHNS, £ OERTEMRREIZS 5EE
ToCHEITHICE B E VA BFENHEI N TV, CORE To UTFTTRATRVF-RBTRILF—
MEEEA A B DI EbNB VIS b b 57, ERMERIZEMLIEV, Zhd X BUADRIDFE
2 B 2 0ENTTL 5, TXNNF—EEEDSHNRMNG LOZTS L kM Z 52
TWAHEWH T ELIEMINTVAEH[3], < OHABTFHFNAE EELTREER IS LY
Hahd, TAWAET b Y RUCKBEMEOGTEEWKBEGIRETRO SN DTB([4] . L
NLU—RICREMEAETREYRT v v+ VEBRFEHOBKE LTEDL S ITRET 0L L.

# 4 135 Z 5N /-Hamiltonian CTHHERE 4 2 BFIRBED ¥ A + I v 7 A% Schrédinger/7f2
RAEMIEICHR & ETHNS, BEFICKEREREER > ORELVOT, CITRDHEHE
REEHID, DHRERFSAHMBBOTTANEBRICE(LLTVWENEREIENTES LD
BERTRKEXIE®D D 5.,

R BT AEERIRBICE VLTI, 2R VF—FREELEMNREC STV, ZRxLF-F
{b&fE - TRBEOZAL TN B oI IR OB EBAT 2L EN D 5. Fx BEFBEEZHR~
Bl A RHEEBATEI LIS BD, ZTOFNCH > LEBNLTRFHFEICET SRV
F-ZLBRIC O VWTHIE T B2 &I %, ZOdIcTks IHREESE b > TE(LT 25O T
LhBREEZLD, bLEORENERDTHNL, WEEHED) O REBEREBICEICELEE ST
m5o:®ﬁ%mmmwhy1»umﬁtrméoL#Lﬁmﬁﬁc:%%fmgéﬁind,#
WrEGEEAE C D (bIRE A LAZEDb SRV, ZOIEAZEREMIE I Landau - Zener -
Studckelberg(LZS)E# LMHENTWVWS([5,6,7]), |+ KREVWEISEO b & TE A O L ANVNEAL m
Em’ b0 2EMFROEE, KBRS ZWBITRET 2, —MICHENDOIFRZ BHEMRIOEE
ERICE > TIEDN B, WEZRVF—F+ v TEAELE T, FORELPINICIKE m 12H D,
RS EIROME ¢ TREIEN5 L&, ROREN m OREIC L EEN BRI,

= 7(AE)?
ro— B 1)
P=E ( 2(|m — m’|)c> ’
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TH5Aibh3, #hWA b VA2 VHERIZ1 —pETES, JOMRBIROETRS XD ICH(LOE
b R d 5 2 EAHK S,

ToxldF ) R —IVRHERD 7 A + 3 9 7 ZAEFEREB OB TR L. COLITWNEE
FZTRTRNF— UARVOMEIES TR RS ER L, FEIESICd 2I5E# L2 S 5 LB
ROBALBEABHISNS 8,9, 10, 11, 12, 13, 14] . T OMBUIEMHOIFRERICE T 5 &
FhENEBE LTaIHIN 5, ROATHMRIECEVWTE LWL me=—-S % > EEREIC
H0, AREENELSEIRIIINE EEE2EZ S, BEAKE L MoTWVL Emo DIREERREAL
S, S-1,,0 O LAMITR £ ERE LTV . ThENOIERZEEN QTIAERIET 5.
25 LTHIE b R VIR AER OB AN SO THAICHRIHEI NSO TH 518, 19, 20, 21],

= O BEERRE LR (2B A TR [ ¢ RO ARESO & AR sing R, TESICHRIT S
EHR D, SR EEEIRBEO T TR, | FHOIREEMSTER S aH{btoZ1(t
AM; = M; — Mi—1 LIFMEERBIER (pi] LORICIZ AM; = 1 (1= pp) {lmo(1 = pi)
+mipi] —mo} OEEA BB, T Mi i3 i HEHOIZERMSANS i+ 1 FHOIIGEREM A
ORICBMANBRALTHY mi 1t i BEHOLALORLTH 5, CORBEMS &, §XTO
JEMTEGERSTER (p; ) ExRAMF—F v v TEBHISN BN SKD B LD TE 5.

LA LENSEROERICEWTIE, BPEAIR TR VF— X — VAMEN O TR LB % AR
T3 L EHERTL, EBEMNEEOE X TIRAELR b &L (Thermally assisted
resonant tunneling) &FEEN 2R ICH B BVEBEKREESBRI STV 5[10], +45
EVEBICHEWTIE, AR GREREEA 120 BERREA B S h 20\ [14], EBRT —
S RTFNEO v+ ) A2 BHTEE, —B L EFETEBERIIES C EAHRKRTL
[21). _

SO LD IR SIS &L L e ROWEERE L TV Be BBRNREICE NIRRT
NEEWRST BHHOETFNVEBAT S, ERMEOboson&HEMFHT2HEEZ, RLEMBLOD
S EMER IR & B O EHOE VEMERERET 52 LIckD, ROLIWEFIRY —HE
AAEEHT 5 L3RS ([22]:

Q%%l = —4thﬁﬂ-—AUXZRﬂUH+{XZRPUHW,
@)
FIRm = (BB (B — ) (BIX|R),

h
((w) = I(w)—-1(-w), and nﬁ(w):eﬁTl_—l-

CCTRRMEELTTHY, hiZ1IKE->Thb, |k) & |m) BEhZThEREE & En%

boH DEFRETH S, () FZRABDOARY PUVEETHD, 508413 OhmicH!
Iw)=ho%{HHT 5, b->EHENANEERICH LB L LTI, BREYHSLDS A F—IL
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THELERS, super- OhmicBIDBMBONBEEEZL L ENTESH, I TRABROEML STV
WEAEHE DA EAFZVWOT, TSI EA ST OhmiciDA I EEZEZDICLED D, Xid
RO boson THIR S 1 2 BiA L AHEMHI T 5 ROBHTFCHB, STl X =5 (S +52)
kB,

ki3 S=10 DAEVHRDEFNE LT H=—-DS?+TS5; — Het(t)S.: #2715, ZITH
it Hey = ct — Hy DL IC—FEHE ¢ THElEN5, ¢ =0T < 1 DFE, ¥IHIREL
HEREORICRT v ¥ + VBN WSS, DB RVLEMARLNS I ENMHETE S.c70
DEE, ZOYERDDZBRTIERT, HEOBVHMEETHERD & &0 L 5 ERBIKE LA
BAEZ I EAHES, SOREBRRLBRO 2 2K~ TR EOFEWBER ) LRI
9 5,

Fox FHRDH 5 & X OWALEED SR FIFENERHERERE DO, ThhsT R
F—Fy o TEHETEHEERREST S, COFETHREINZIENMBEBHERE pi TS &,
RUALOZEL & FEMT B R & ORI, '

i—1
AM; = H(l — Pn) {[7n0(1 —pi) + 'nllﬁl] - ""0} )

n=1

3)

DRGNS B ENRHEN S, 3 5ICLISARL S, FHBEBAXZIIVF—F+ v T LM

B o B T LMD, HtkAD T X VF—EEHNHED S BIHAT bE{LHRN 652 6N 5.

COMFEERVWS I LItk DI~ 1Z Perenboom 5 DEEET — 71t LT, FEOEWIEMEER

A RHT I LI LIz, 5, 1358E c TOWILE(LOERZME->T, Mniz  Fes O

IANF—Fr o7 [AE ) ZFAXNTVS,

SE
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HRERZEAVE—REETRESNE

HAEHEE + H X —

BRI RO 1T H S BTN B BRI S5 £ — 2 2 b I s BYERE ERICEHR
422 EMTE B0, H—EMHE - Car- Parrinello #78 & EFFFLEFIL DTV S
A, HEROBETREL AL LHEORMND 5,

AFETIER, THEOAFTHL Hbh TV AEREREICH LTV SARREMA S I LIcL
D, EEIEEE -, KBS EFRETEICREOFEAILL S I LR LT, ARE
FHETRINET, BATH BTFREEOHEFNIVRLMIDINTI AN 720%, AR TE
REcd 5 ENTET,

PO BETREICABTIEATLE LTEAL, FARME TR EEE Xl L
Ik, HIREZEN FLAPWENR E &G HIEEHEERICED S BT E&mRLi (1]

ZOBIEL DAL RARMELE LTEAET vy VERY, EREFEIEREHEORWRT
54 VIR - tREES « < VF 7Y v FIEREORIRERH LI, ThoDMadicky,
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10245 0BT IFTEM ETHEWIEREERHERFT 5 C LRI hl, X, AIEREZROY A il
Bl 2RETHEAS, A—F—NEANOBEMHOITV, FFHIHLELEHRERE (2, 3] Foll®d
STEBORETOMEEICH B T LEER L L, TOHKRIBEOFmMICED S HELDER
ThbdLEZOLNS,

Bolld, bdoGREREEFAL, ISAZFLICHREZED TV S, BARNETIRAE LTE
v 3 vEE KRR O W LI ROIRS O E, IREKIEIT-OEERE(L, 2TFBINFRLE
L > THANTV S, Fh, KR LAY ) =AD& KERESHREOUE I FEIFIC
Lo THALTVS [4], WIhbd, EBRENEET ZHHOVTRIFEICRV—BERLTE
h, BEIBVLEEZ oM D, EBRANCEBROE L VBRSOV THRERTZED TS, £55
b4 RHEHRRPOREG T TORSEBVERAL TV EA, LWIFhERE EP#ishTO, RiNZE
P & 5 BEBRHREMBUT LIV EZZI TV A,

[1] E. Tsuchida and M. Tsukada, "Electronic-structure calculations based on the
finite - element method”, Phys. Rev. B 52, pp.5573-5578 (1.995).

[2] E. Tsuchida and M. Tsukada, " Adaptive finite - element method for
electronic - structure calculations”, Phys. Rev. B 54, pp.7602 - 7605 (1996).

[3] E. Tsuchida and M. Tsukada, "Large - Scale Electronic - Structure Calculations

. Based on the Adaptive Finite- Element Method”, J. Phys. Soc. Jpn. 67, pp.3844 - 3858
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[4] E. Tsuchida, Y. Kanada, and M. Tsukada, "Density - Functional Study of Liquid
Methanol”, submitted.

R LUEICLBFLAPWETFIKRESTE

IEREE O ZEK
FLAPWHERBFREAEFEOITHREOBVWTEDO—2 L L TEHLATVEN, FE
BAEAMICETE (L L IBEFH o 3FTICHFITS I EICERL THEMRBIZZ DFET2E
UETRZOFANVBONTVEIRTH 5. Fxld, LIATL D AR FEPHEAREFOFRER
LIk AFLAPWE FHREH EFEOMREZT-TE 1,

HBAR KIS A EHEMTERINBERORMEERBT 27 VT Y XLE5Z 5, BEIN
BIMEIC £ 2 EFIRETHOEE, ROLI X NVF—REBREOHBIEMICEL TRINELEZD
T, XRAWELBEIGTE S L0 5, RBRAREOYENFZICOWTIE, Numerical
RecipesDEHFE[1] 13 5.
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HIBAEER SN E TEmRERESERA W (FE LTERAT Y v ViED) BEFREETRIC
BLTHLOhTE, Thid, SIMEd 2%/ EhEIFHKEMORMIZITTHE0T, E
RADBETHD, 1, EROFEAICBVTHLZORMMNRESNTVS[2,3] . LAMLA
5, LAPWEDHES, £ 7av vy 27y MRDELOBRICEWVWT, FEEKEMEYT 57
7 4 VT 4 VERNOKEREEHNELL TV DT, 213 VF—DR/MEZOHBEAEDT
BgilcBEX TS L3RS TH S, — 4, KRAEEED S5 ONI—EDRT ¥ ¢ VIS L
TOEERERD B 1HORALEORBTH B EEZSE, TORT VY + UK BIKEHHEI
EETH 5O CHREICEILA A HEE 8 5,

T, ZOLSUMALEORE L L TOERARERUTEAR TEORAZRS 5, KA
F Uy VETOHPO TV TY XA[4,5] BNREEIhTWVWS,

FLAPWI:T b7 v ¥ v VEEICEML T (1L, LAPWEAERBEZRTREVWOTER
D READMINENCTEEST B0 & BEITIRMCr 1oxt L THEZE (residue)Rni ZE#T 5 ENT
x5,

Rpi =—Y_ [Hun Cnti — Sun Crrii] (1)
CIT, i HIORTHRBUSHT NIV b =T Y OMRHET

£ = Z Crilnn Cri @

L5Z5M5, BT VY v VEOKLR RIS T XY P VOREZRBISKT 2BREOFFH
i, TEALF—F/MEE L TEEZOLOEMVA LD bEMEELED S LICKDIRERD S
TENTED, Eh, IOBEICBMOKELOBER(AEEINTVELOT, BISRDHoNT
WBKEEE DEAE LRI TOEEA KBS 2 Ltk D, Ny FEORERTEE 23R
MERTE 5,

WK MOIGHFITIR, LRAREEMVSE, bk s ERREOFERH & 1/108EEOET
BABRTHEEOSVENEONE Z ARSI, LOLERS, BEDT VT Y XLTRHEITFER
PEFH (bLETH 0 3FcHAIT 2 LicEbONEL, 5%, RANGFE 7T
) X LOWFNLEEND,

SEXH

[1] WH. Press, S.A. Teukolsky, W.T. Vetterling, and B.P. Flannery, "umerical
Recipes”, (Cambridge University Press, 1992).

[2] M.P. Teter, M.C. Payne, and D.C. Allan, Phys. Rev. B 40 (1989) 12255.

[3] M.C. Payne, et al., Rev. Mod. Phys. 64 (1993) 1045.

[4] D.M. Bylander et al., Phys. Rev. B 42 (1990) 1394.
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F—REAECLZMENRE : FELER

PRAEERF & H {4
HhBR_F i 131005 EELL E b OBEFLELEL, TAA FoMEORTFH» SR h 2 HENE
(Real Material) i, #AGHEEEZ LT THRNEL BE LI BEHEOZHEE b->TWVW 5,
Livdh, PERFEE T2 VF —RECREREL S 0B R FRICH 1) 2 REEREOMERRO 7
FEE-THED, —DOHBIEMENRR I L 2ORERINICI VT A /87 POKES%E
Mg s L, HKitfdicbwTd, ZOEEREFETEIWMARTELEEAONS, DX ITKED
T, EREREPBREMME R - 708 L DO EARAKRE 70 -XT7 vy 7TV 5,
ZOHRTHHEIT, MR S DERTAORITHENTHYEARICINA T, ERICHEH S TR
FEICE D WETFRIPHERET ATV, SOOI L THRNIMEMREARRICLEI LV
BT OSENED > TETVWS(1-2), TV E 2a—F LFHEYEFENFEOKX LD
D, RFESEFEANNGA—FZICLTEREBRIIOVTOYHEZFRILIZD, EBRF—7 %K
HTBIENTED LI >TEN, ERTROONZDVHOBRERINN NS A - EELET N
(8 FrEEMEL T, F—REGEE, HodIcFELEVYECHYEICSVWT, EFIRE
PYMEEERNICF S TE AM—DERHMA L VW ->THRL, BHEEATH, F—REHRICL
HYMETHIEZEZIROWIRBING T 4 77 2T 2 EIck D, o by A TOYERHNATHE
LIZDooH %, HETIR, EHLO I/ N—TTHEDTWAFEUKICH IS 2 F—FEGEICAERE
BWERGHCET 2RO EMAPI L L TEDEKGE MM TH 5 CulnSe2 71 FF+ v
7K TH 5GaN, Zn0, ZnSe, AIN, DiamondD 7 7 €7 ¥ —& F+—0O[FEE F—E ¥ 7k
& B MEFHIEICRET 2ERTEGICE DH, BRNZFS (3-10) NRICERTED L
JITHFES Nfcn E VWS AR L T, F—FEM S OYERTOBUR LRELEHER L, RN
DELEHSHMC Lz, AFREILATGHR H : BRLIHAY) LOXRFEICESVTVET,
(1) PEKICHT 25— FEEA S OYERE, FHIE, AR, LATH, SEL, BALSR
ek [£TO&HI Vol.38, No.2 (1999) pp.134.
(2) PEEMHEGT IR Y 27 LOMESREGT S B, WEGER), MO8, EFHE, HHLEE
25570 CERI10G#L) 2ERSHHER ] pp.451-452, 1998.
(3) {EIEHLCulnSD B ik (JP HO09- 011763, JP HO09 - 121136, JP97- 02829, and JP HO09-
239839)
@) KECTENVT 7 AA—KERAWVICHEER Y A YE Y FO&RE (JP HT- 188030, KEF



-
ZFUSP 08/671,946, and FkMELEAHEFFEPC 96110397.5 (EP 0 752 487 Al).

(5) (KB p B GaNOFERORLE 3 (JP HS - 258054).

(6) BBEIC F—E >/ L1 ZnSe DiEROMEHE EIMNILEAFETFEPC 97113248.5- 1270

(EP 0 823 498 A1)) JPHI10- 53497, #k[EFUSP 08/908,307).
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[1] K. Hirai: Phys. Rev. B 59, R6612 (1999).
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BERICEWVWT, REVRAOHCHEKHNFEEICESL>TLEI LV RE (WbWw3
critical slowing down) NFIoNTW5S, FHE, S=1/2 XXZ HEUX LIEFICH L7 5 R
F=TNT) XL W=FTNITYXL) BMREBENI[1]. S5, V—TT7NVITY XALTH,
iR (boy 7 —HIEROBR) THEEY I 2 -y 3 Y TEH I EAREN, HRLD D
BIMNARIRA D ERILROBONETREL 12> 72,

Fxld, COTLTY ZLDEED S 2H>ENDIIEA{TH >72[2]e CO—f{bINAT I
TYXALTR, RE SOREVIE, 2S[O S=1/2 AEVIEREN Y I 2 b—Y 3 URNETE
N5, CORMOBITHLZRAOEHER, ERRARICEYSIEAZHEEZRT I LICLORD
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NNVTEDNVT F v o TEZNEFNA(S=1)=0.41048(6), A (S=2)=0.08916(5) & ZFffi L 7=.
& 5 IcilfF{b %4772\, Hitachi SR-2201 ®256 7oty #AH WA &ITLD, A(S=3)=
0.01002(4) %57 (X1).
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FLTBO, "= THs T xRV LA (X2)[3].
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[1] H. G. Evertz, in Numerical Methods for Lattice Quantum Many - Body Problems
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(Frontier in Physics), ed. by D.J. Scalapino (Perseus,Reading, 1999), and references
therein.

[2] S. Todo, K. Kato, and H. Takayama, in Computer Simulation Studies in Condensed
Matter Physics XI, ed. by D. P. Landau and H. - B. Schuettler (Springer Verlag,
Heidelberg, Berlin, 1999), p. 57; S. Todo and K. Kato, in preparation.

[3] K. Kato, S. Todo, K. Harada, N. Kawashima, S. Miyashita, and H. Takayama,

preprint (cond - mat/9905379).
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(1] ik, RBRAZHE, B4 FHHE: BAYES 23 54 p.336 (1999).

[2] M. Suzuki: Phys. Lett. A58 p.435 (1976), Prog. Theor. Phys. 58 p.1142 (1977).
[3] N..Ito: Physica A192 p.604 (1993), A196 p.591 (1993).

[4] A. Jaster, J. Mainville, L. Schiilke and B. Zheng: cond - mat/9808131.

(5] [JERER, @A, FHE . B AV E4REAHEH 28pXE4(1999).
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JEREERM AR RS O it

SRAXHE W # # &

1985FFICR R INA T 5 — L U FREKEVIIETH D, & SICHERBHEMO N SE

HahTwa, LLZ0AERBIEIIRIEICES bh->TWREW, AFRTHE, 75— RO
BERBN—K2 ) 53R —HEEOERFFHNEEL L 2 V— Y a v2iT185, 75295
ERRBIDITBARBMEY 2 2 V—¥ 3 VEETTIHENH B1-01, HTFHEEESHT 0
v Y EFR(PE)EH 27 E#TIE(128PE, PE |3 300MHz ® DECchip 21164) [-lcFELL,
WHIEEhER AR~ OTHET 5,
INETOHMDFENFEICL D7 5 — L ABGBEROWETIE, FlS060E0 KEFRFN
518575 R —%FAMECE0ICERML TWA[1]. AFFETIEALLSHME L 7z Tersof A A 7 >
YeWERWS, CORT VY v VR, HOUWETR S EEMEEFATHS 5. RALRATY Y+
WaERWIZHBPORRICEL D, BEERLOnm3EEN 7 5 A7 —ERICELTWAETFHELTY
5[2]e COBER, SFHNFEETES RELTRIFEIPI W,
DAFHNFEOWIULFREINETRSEINTED, AHETEHIRORWIEIEFET
H5B A 3EEEERT 5. K 1IK N A HEEOBBAERT. FAA »AEFIZHON
PEREDO R X SIEMEREI LI T2 2EHAL, vLEZ LD TFAAL V) 28L& LTPE
ICEDNTE I Eick D, FERLEEHHZHIRST 2 LA TE S, Eicid, FORTRAN9O
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It’s now possible for a small research group to assemble a fast parallel computer at
a reasonable price. Aoyama Plus (Aoyama - Gakuin University PC Cluster System) [1]
is a project to produce a system of off-the-shelf clustered workstations based on
commodity PC-class hardware, a high-bandwidth internal network and the royalty -
free base Linux distributions (GNU Debian/Linux [2]). Because of the volume
production, commercial personal computers today offer much better price/performance
than individual nodes of MPP’s. In addition, switching HUB (100base - TX) will provide
cheap, high - bandwidth communication.
ARK, our new Beowulf - style [3] parallel computer system, consists of
» 138 Pentium II (350 MHz) processors (69 dual - CPU nodes),
« 18 Gbytes of memory,
= 100 Gbytes of RAID disk,
- an interconnection network,
« a backup device (DDS3 DAT drive).
Each node cost less than 95,000 yen.
This price/performance advantage is increased if the ARK can be used for both tasks
traditionally run on PC workstations and large memorys, long CPU time.
We will also report performance of physical simulations on the system.
[1] URL: http://www.phys.aoyama.ac.jp/ aoyama+/
[2] URL: http://www.debian.org/

[3] URL: http://beowulf.gsfc.nasa.gov/software/software.html
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and T = 0.267 (b) and with t = 107, at T' = 0.267 (c). The radii of the spheres are
|A7;(t)]//{(Ar(t))?) and the centers are at 2[r;(to) + 7j(to + t)]. The system linear
dimension is L = 23.2. The darkness of the spheres represents the depth in the 3D space.
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# B Dr.Kevin Kelly
(Frl@) (Institute for Materials Research, Tohoku University and Department of
Physics, Pennsylvania State University)
& H Investigating the Electronic Properties of Carbon Nanostructures with
Scanning Tunneling Microscopy

2 B

Utilizing the scanning tunneling microscope, the electronic and structural properties
of a variety of carbon based nanostructures have been explored. Among these, threefold
electron scattering (Friedel oscillations) on graphite generated by vacancies and
adsorbates was imaged using C60-functionalized STM tips. By comparing a simple
theoretical model to the experimental results, it is possible to identify the exact location
of the defect in the graphite lattice. From this model, it is also possible to qualitatively
identify the bonding strength of adsorbates on the graphite surface. It will also been
shown that only at cryogenic temperatures is it possible to observe this phenomenon with
a bare metal STM tip. In addition to graphite, monolayers of disulfide derivatized
fullerenes were also probed with the STM. The self - assembling and electronic properties
of these molecules were investigated and compared to those of n-alkanethiols. Lastly,
recent STM investigations of functionalized single-walled carbon nanotubes will be
discussed. Images of fluorinated and butylated nanotubes will be presented along with

a discussion of the differences between graphite and nanotube adsorbates.
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B H Controlled Molecular Adsorption on Si : Laying a Foundation for Molecular
Devices

® g

Our understanding of and control over molecular adsorption on silicon has advanced
very significantly in the last several years. It is now possible to provide a microscopic
picture of structure and bonding in covalently attached molecule-silicon surface systems.
This detailed understanding of adsorbate-surface structures was entirely lacking when
the first wave of for molecular devices crested roughly 20 years ago. While many ideas
for molecule-scale devices have been put forward in the past, the tools - both synthetic and
analytical-to pursue those ideas did not exist.
Now, the control necessary to begin exploring ways to incorporate organic function into
existing technologies or, eventually, to make new molecule-scale devices is within reach.
Modeling methods have emerged that effectively extend the resolution of STM to see the
details of adsorbed molecule structure and bonding. Conformations created in
stereospecific processes have for the first time been elucidated on a crystalline silicon
surface. Significant advances have been made in visualizing transient species that play
an integral role in adsorption dynamics. In the next several years it is now realistic to

expect structures and concepts dreamed about for decades to begin to be realized.
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i# ff  Prof. David C.Johnston

(@) Ames Laboratory and Department of Physics and Astronomy lowa State
University

H H Thermodynamics of Spin-1/2 Antiferromagnetic Uniform and
Alternating-Exchange Heisenberg Chains and Spin Ladders

L=

Combined theoretical and experimental studies of the specific heat C(T) and magnetic



susceptibility x (T) of spin-1/2 antiferromagnetic uniform and alternating-exchange
Heisenberg chains and spin ladders have been carried out. The ultimate goals of this
work are to establish reliable and accurate theoretical predictions for these
thermodynamic properties of these systems, and then to apply these results to model the
properties of appropriate compounds. The theoretical parts of this work include very
accurate Bethe ansatz calculations of C(T)and y (T) of the uniform chain, for which the
influences of logarithmic corrections are precisely evaluated. We also carried out
Quantum Monte Carlo (QMC) and Transfer-Matrix density-matrix Renormalization
Group (TMRG) calculations of x (T) for the alternating-exchange chain. Accurate
analytical fits were obtained to all these results, which should prove useful for modeling
experimental data for many diverse compounds. The theoretical results are applied to
model the thermal and magnetic properties of and determine the exchange constants in
NaV :0s, which exhibits a spin dimerization transition,and to determine the exchange
constants in the two-leg ladder compounds SrCu:0s;, LaCu:0.5 and CaV:0s and in the

three-leg ladder compound Sr:CusOs.
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# B Dr. C. Geibel
(FT/&) (Max Planck Institute)
e The stoichiometry control in CeCusSiz and CeNizGe: : The key issue?
2 B

The observation of Non - Fermi-Liquid behavior and unconventional superconductivity
in Ce-compounds upon tuning them by pressure or doping through a quantum critical
point is presently attracting considerable attention. In CeCusSiz and CeNizGez, such
effects can already be observed at p=0 kbar and without doping, making these
compounds the best candidates for the investigation of these phenomena. However, the
proximity to a critical point renders these compounds extremely sensitive to deviation
from stoichiometry. I shall present the current state of our research on the
superconductivity, the magnetism and the interaction between both phenomena in these

two compounds.
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@& ORD Dr. Markus J Steiner
(Frig) (Cavendish Laboratory, Cambridge University)
& H Superconductivity in Heavy Fermion Systems at the Border of Magnetic Order
® 5

In many heavy fermion compounds, a quantum phase transition from a magnetically
ordered to a paramagnetic state can be induced by the application of relatively low (under
30kbar) hydrostatic pressure. In the vicinity of this transition, some compounds exhibit
a non-conventional superconducting phase which is thought to be due to pairing via
magnetic (spin) fluctuations. In the normal state, these materials show non-Fermi liquid
exponents of key physical quantities as resistivity and susceptibility. Recent experimental
results from materials studied in our group (Celns, CeNi2Gez) will be presented, focusing
on transport measurements which reveal a strong deviation of the resistivity exponent
expected from Fermi liquid theory (o =A+T* with x=2). Instead, values of x of 1.5 and
almost 1 are observed. Also, the measurement setup, especially purpose-built adiabatic

demagnetisation refrigerators and their performance will be discussed.
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