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Complex Fluids

— A New Dimension of Condensed Matter Physics —
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Molecular ions:

Free radicals:

HCO*, HCS*, IN$, HCO, HyD*, H,CN*, Hy0%, SO+
OH, NO, NS, SO, CN, C5N, 11CO, CCS, CH, C,H,

CsH, C.H, C:H, CH, CH,CN, CP. SiN

tnorganic molecules. Si0, SiS, HaO, HyS, SO,, NH, HCL, PN, NaCl, KCl,
AIF, AICL, CSi, C.Si, HNO

Organic molecules

alcohol, ether: CH,0H, C;HsOH, (CIL;),0

wdehyde, ketone:  CO, G50, H,CO, H,CCO, Cli;CHO, (CH,),CO,
1 CCCHO
acid, ester HCH, CH,;OCHO

#Ii1De, imioe:

cyanide, isocyaaide: .

HCCNH,, NH,CN, CH,NH, CHsNH,
N, HNC, CH5CN, CHaNC, C;HsCN, C,H;CN,

HNCO
sulfur containing molecule: CS, {52, OCE, YNCS, H,CS, CH SH
cyclic nolecule:  C4Si, CsHa, CsH
wolyyne: HC,CN, HC.CN, HCCN, §i7%0CN, HC,eCN, HCCNC,

CH,CCH, Cl;C,H, CH;CCCN, CH:CC, CH:CCC, HCCN

“Detection Lo be confirmed.
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WIELOERA BB T B E BN S LA B S, COI &R, REETOS5ERIBIRLTE
B LEORETHULHRICHESE & 2ANKREV, WIFETHREL, SFEORRDOMEMmII,

SRR DO RMEHIRE R4 BABFOXBITHEN L, EISHAORRZEE(Ld 56 &I
b5, EBE ZDLIBRHBOEBITIIERDIEN, B, BRFHAEMOESICXD, FH
LH2EE 2Ry FLVOEIEN AHORETRREICR Y (4], FHUEEEN A 77 HiTDHE
AR L RN TED & IRICE - 7o, Fo, AT HEKYE, (LFEDE E5F &
RILE) 1BED" MEMEOREST Tb, REUAREOEHNEEE L, SHRIELEN
LD (%K WREEFRLOETVS, INOONBFORERRERTHANITELLKLT,
EAYEBGROLE I —RICHFANEEI®R, ABFORE IR ZBIMDEN, TDIL
2, LIZLIE, REZRELTOFEELN > T, EFYIETIIMAEFITHNTHRADEENE
B, HRAEBICVNELE LIWEEHA L8 7200, ZOBERBOIEAH ), 2FEmEZTEE L
THRTIOTWZD L) BERORE, SEOHESOMEE BEBL TS, bLETIW
5, T3V E VYRS ORBEICIEE SRV, RO & S WYMEROBIRE, LItk B L,
C OE QYIRS DT B HEERSRROKBUSB XL O b LAV, EARERT
b, TADELL BEINNEEBOFENE TS, $TEBLZELRET S I LA, #EM
BEOE—5ThAD, SEHOMERITIE, 2EEH (R, L, KB FHELE) HoB0E
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SMENRDD, THMERFORER) WO LEBOMBECELT, ZNZThERICHEEINHE
DEENEINI, TR, O &I E W BB O WEFIBEREDOBICNT 3£ <
OMFEEDERFERBLIZBDIEA D, 9 LIBLKEATDALDEEL, ZTHUTBATES
THENEDALZ NI EZNETHVWERRY, FFERICHEIRD 2, ML SN EAE TR(E
B2 EMICE->T, EREEBREDZ 205 % ZOEOMERFOEMOBE LD - TL
BIEAH D, ZDIOITY, TREEAEMIIZD S 20 LB TIREL, TEILES,

Z3UNBH &S BEERICED CEENS S ST 5BV IT TS Bo

(1992. 6. 18)

(1] F. 1y T2RMEER) GREERE 499EE. 1990

[ 2] P.W. Anderson;Phys. Today, July 1991, p. 9.

(3] EFHEMER ; VEMB0FE—EREE BE — 1 CGEAYIMER, 1987 ), p.59.

[4] J.C.Mather et al. ; Astrophys. J. 854 (1990) L37. ({fMBEKROHIRIZL 3)



Yot B IR IR &
N—aL—Y g O EINE] HE

HESOxE

N=a b=V arEWVWSINRFEA LR, FOWEEZREDT BMENOERD RN FIZER
LT, ZOERODENDH DB SAHAIZOHEDOREZEREL LI EVWIHDOTHD, F
B ORMFRICELET, dOWAHXT—LVORFITERINTE TS, &L, BERDOY
P2 7/ nIY s VISEHESOAFICBVWTS—a b=y 3 VOEZAANAVONSE LD
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EREEZFICEOCHEBEERLE LIGRRZEZEL T, /S—ab—Y 3 VOEBECHICET
AR ROAARICE T AHEOHREERL, /=3 —Y a3 VICBETAHEDORRERBE TS Z
LEEME LTHESZRELS
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Percolation; Now and Then

RILHAT= /NHE 2, New OrleansK A Puri

BANSHEICES N —ab—V a3 VIZBT 2MEORER, = 20X T — VIS TIEE L7,
9, 1BTEICEAINTLRE0ERIL, =3 —va viB3EE U TEEZMCRES LT
b T &I, BHNBHRICL > TEREALELTORTICHT 2BBREVRD SN B LT, 5
H L DRBEWN S AFRICHEBED B 570 212N 0 2{E 2 ERNEHCHIET 5 25— L3N8
DHIFERINTW B, TOFERITIE, HERIOHT 2IBALBOHEPRr—Y v VT ERmI/S—a L —
VaVICbBERAINBLIITE ST, BRRRBEREHORr—Y VAN FILEL 5T, T TH
HINIT TR =M BRTER, LABAINBICE>TVWS, 80EIAITZ, /¢—1
V=btL1cl SRS —DBENT 57 4 VOBEERAVWTEBINS X ST ~7, Fio, HFEE
KX BEHEA DERICED, 2R TBROHEREETEZ (OBRVBONE LS ITE s, (K
DREOKRDOHRESR) X7r—1Y YIS, AZN=H Y Ty =N TWD, FlEbd L
BRI =V VTP WE D IAEND B I EAREIN, SHOBEE L - TWE, —4,
19804E AN GIEEIIT TS, /=3 — M ABEROFIEREE LT/~ —va VERZ
BEEIBAANBAIIE > TEI, MR, 54T 3 v 7 AVEBFHRONGTHBHIMNC K > TESB
NEDEIITEBEZDNEND T EIBEEN b /o, BERBER BETBEOHNS L Z30~40
KREVWEEZOGNTWVS, BIBOHMR, MR Y TOMRZELHEINTVS, HEATOAM
ZKTEBVHT EVWIEHEOBENS, FRX=Ua =0l —va VI BEENREXN
MEDOHBEIEFHOKE, NM3VvT 4 =27 AEOBESVIERIN TV S,

TRICY 7 b= b= g v 2oV, BEOEK/S—aLb—Ya TR, ZHOo0E
ROEH r BB 0 T THNUEZNODOBIC BN 0ODDBEEZLBH, V7 h—ab—
Va v TREDDIBNOD (ro—1)* ICHBIL/HRTELEET S, COLE, EEEDER
EENZEDONRF a ITKFET 5 L ENTFRINTED, 'BEOHERER b ZOFHEE YK~
BiEREHGZ TV,

1. T. Odagaki, J. Phys. C 1, 1013 (1989).

2. A Puri and T. Odagaki, in preparation.

Rigorous results in Percolation

MEAE M O #® K
ZOWETIE, d IRTEHRTF 2% LOos—al—2 2 VIicoWTEEE TIRESR TV B
HEEREE EDTIRBNT 5, bBAA, TN TERWEERBRL/ IAHED, £
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&HTIE, WbHWB Bernoulli Bond percolation NS b - & B EFILIZOVTOREER
ICEFT 5 LILT 5,

Z° DRV N b, TV 5 LIHERPT open, 1 —p Tclosedd 2 SDREEZE S bDEF 2,
Co THFEZET open bonds DEAERDEET I EITT B E X,

6(p) = Prob, {|Co| = co}

LB L, BAME po=p(d) 2 p<p. L& 0(p)=0, p>p. D& & O(p)>0 1Tk

TEHT 5o IO Pe DEIEALTIR, T. B Harrisick->T d=2 ®&& P(2) > § #1960

FITHEHINTRUR, £CDOALD pe = 5 ZFAL LD EBH LA, H Kesten HIEBRICALI

L7cDi3, 1980FED T ETH 7, Kesten& B UFEICLD ). Wiermann A19814Ei1C, =AKFH

LD BIRTICBIT S Pc DEN, THEN 2sin{5 & 1—2sin 75 CHBHILEMHFALTNE,
LoL, exact WENEOLNZDRIIETTH S,

Pe BT BD L —MREVEFERLE LTIE, 19814 DL, Russoll k2 bDMH 5, Thid, site
problem ICBId BHERTH 5, I, FEIETOERER po &ZDdual SHETFOBERER p* &
DI

pPetp’ =1
EEOBBRANR DI D & L7, EEETD bond problem 25, WOTHRDZ S 7D
site problemIBEEZ ONBIEEEZSHE, INRTH—ROLHEREEZL I, BUEAIC,
TFHEHIESEFICHBIT S site problen DERAERICEHTIHABOLNTVS b - & bEWEFENI
B i
pe > 0.503478 . .
EWIHDTHB, (GUDEIR, HAZEAXDBELOEE L TESNS, )

BRILDFECHES S TITR, AEVROEED L S ITERED sharpTh 2hE0DEWVREIOM
BThHotzo BIZIE, cluster distribution function IZEAL TIE, ROL I BERENESHTY
720

(d—1)/d

Prob, {|Co| = n} > Const. x e~ " for p > p.,

(M. Aizenman, Delyon, F, and B. Souillard ; 1980) BXLT,

Prob, {|Co| > n} < \/ge_"/?"(”)2 forn > x(p)® if x(p) < o0

(M. Aizenman and C.M. Newman; 1984)7z7 L, X(P) = < |Co| >,( |Col otif%#) &3 2%, RIEIZ
P> Pe &x(p) <colDRIIZ gapMhBAMEIMNEWVD bDFE, FEHEOEE I3EY, duality A
R I VDOTIRNEMBRD L OADIONDIEI - 725%, van den Berg-Kesten OARZER (J. van
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den Berg and H. Kesten ; 1985 ) OBIBICLD, AT LICEBHS sharpTH B 2 EAGEHSI NI,
(M. V. Menshikov ; 1986, ¥&U* M. Aizenman and D. J. Barski ; 1987) Tt & iidEEZE L
¢ LT, open bonds DEFERSDS B, ¥4 ANERICKZVHOOEEKII, 7HKH—>THBZ
EDVRE NI, (Aizenman, Kesten and Newman ; 1987)

x(p) <o @& &,

75(0,z) = Prob, {0 ~ z}
= Prob,{z 1% open path THA L > ->TW3 }

bE7cexponential I decay LTHD, WMIBERRSO—BHLFKGAERICLD, IOBR
P> p. TETHS 0(p)2 THIZONB &b b, ZOB, ZhXEtruncate LTR-7E ;
73 (0,2) = 75, (0,z) — 6(p)”

i}, ¥EEZE = {2z = (2,...,2%) € Z% 2! <0} TS percolationDEERMER PI 1/
LT, p>pf D&% exponentialic decayd B, (J. T. Chayes, L. Chayes and Newman;1987)
ZOPE B Pe ERILHDTH S ED DY > DIZBEDZ ETHBo - (G Grimmett and J. M.
Marstrand ;1990)
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Critical Behaviour for Percolation

HTARHE H 173

N—ab—va YVOBERBEFZOEANLE S (BERLLD, BETRVLD) IZ2VWT, MDY
DOFEERZT review L7,

Y, BEOBFETR, PEFECLI-TELONTVWE\—aL -V 3 VOBRBROHEE
B U7 FRIC, BRARE P B TUTOL Y mMRAINR D I FHINATWA I L, [xiF
7SR —DREIDOFE, 01 percolation density ]

1@~ (p,-») ", e@~(p-p)’
RO, BREHK ., B72&1F (1) universal TH D, (2) scalingZi/cL, B)d<dy (=6 )T
hyperscaling% bii7cd, EFHINTVWAEI LR LI, £z, 6 RTLETIEFRIEHIFE
BEEUOFRELEL LB LTFHRAINTVAHIT biths,

COLINFHIT MERNSOEBENSVAR) BEASHEBEVWVEVWLDEREbNEY, —
DRFTICBWTORBEIIIHIIE IR > T 5V Oh, BEKPSEHRY OV, T
CTHREOBRFIIPVTR, HE BHELSHERILOBERSNTV DN, BELLI.
FRHOEFETEE, (1) x@, @ [& (JHHRAMERE] DERSTORE, 2) EHRE HHE

BEEUOFEETIA SN TWA I E [nean-field bound EFESY; #il: r>1, <1 ],
(3) hyperscaling MDA NIZFEORT T 2BEFIEROMORER [ : (d—2+7) v =
28 ; THEREARTNE6LLETHZILERTOIMAS], (1) BEREHEOFEEENUOF
SE BT B DOFNEM [triangle condition, RURDIRFTVFTENE NI L], TH 5B,

BEISHERIIAE DL, SBROMAOI LRLFEBICHREL THUE L,

Behavior of the supercritical phase

of a continuum percolation model on R*“

TEE B N F &
B/ N—a L — a VIBOEITIEEAADFEEZ VT A TSN Grimett ZIZX > TT
bNTWVWB, #ic Grimmett-Marstrand()id, d RTIEART Z¢ LEdDBernoulli site perco-
lation mode NI LT supercritical COIRBEHANTHD, 2&kTDHE, HLLREBXRTTE
critical valuek D+ AXUEFTOARINTWFEREDE A supercritical THIUTRKILT
5T EERLT
BABDFEEZ LD LT AEICLOBEA/S—aL—Y 5 VETILITH L TBernoulli site
percolation model TIHEOLNIFERNZDFEMRO IS EEON S, Fiald, “Poisson blob model”
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EEhAdiRT1—27 ) v FEM R Lo/ s—aLb—¥ 3 VEFILICDWT supercritical TD
IREBOWF AT - 720 Bernoulli site percolation model Tld, Z¢ DM occupied sited
51857 TR —%EEZBHDICK LT, Poisson blob model T, Poisson AFRICHE-» TERESN
72HE r>0 D occupied ballh 51857 525 —%EZ 5, Poisson blob modeliTt L Tid#d
BOFEIEHTE S EART I ENTE, Bernoulli site percolation modelicif LTE SN
7z supercritical CORERITIHE LIRERNMO IO EERITENTE 5,
ZE R
(1) Grimmett,G. R., Marstrand, J. M., The supercritical phase of percolation is well

behaved, Proc.R. Soc.Lond. A 430 (1990), 439-457

CONVERGENCE OF THE MEAN-FIELD APPROXIMAT I ON
IN THE SITE PERCOLATION PROBLEM.
APPLICATION OF THE COHERENT—-ANOMALY METHOD
TO ONE-DIMENSIONAL FURTHER
NE | GHBOURS PERCOLAT ION MODELS

Adam Lipowski* and Masuo Suzuki
Department of Physics, Faculty of Science, University of Tokyo

We study the mean-field approximation in the site-percolation problem. The formulation
of our approximation does not refer to the Kasteleyn-Fortuin transformation into the
Potts model. We propose instead a certain nonlinear equation to be satisfied by the per-
colation probability. Using the analog of the Simon-Lieb inequality (proved originally
for ferromagnets), we show that when the size of clusters tends to infinity, the obtaind
series of the critical probabilities p. is convergent toward the exact value p7. This
applies to any d-dimensional model.

The second part of our work is devoted to the exactly solvable' 1-dimensional further
neighbours percolation problem. The simplicity of this model and its rich critical be-
havior have inclined us to use it as a test for the coherent-anomaly method (CAM), which
was proposed by one of us (M.S.)¥. Based on the results obtained by mean-field approxi-
mations, the CAM is a general method for studying phase transitions. The purpose of this
work was to check some relations predicted by the CAM. These relations can be derived
with the use of certain scaling assumptions and they are numerically well confirmed. In

general, however, a more rigorous proof is required and it is still lacking.
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[n our model, the calculation of the critical coefficients (which diverge as predicted
by the CAM) can be done exactly. The obtained asymptotic behaviour is exactly the same
as the one predicted by the CAM. The more detailed version of our work will be published
in the nearest future®
One of us (A.L.) would like to express his gratitude to the Inoue Foundation for gran-
ting him a scholarship. We acknowledge interesting discussions with Dr.M. Karori.
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Percolationlt&3ERMFRDHEGBIESOBRIT

ZWIR 45 B K i
(1) Oriented Site Percolation (OSP)

EX5EMEV ={(mn)€Z? :m+niseven } & L. & site (m,n) € V Hhiric,
P((m,n)is open ) = p, P((m,n)isclosed ) = 1 —p L FEHT 3, $1-. B&EST 2 5@ %
(myn) > (m+1L,n+1),(m—1,n+1) CBRES 2, OSP DERKER p, HIRCTEZ S 1
%o pe=inf{p: P(| £ |> O0foralln ) >0}o {BL. Cro) ={z €V :(0,0) — 2}, €3 =
{meZ:(mmn)e Con}o CDp KL THBRHERLDIKD bound 2182 & & HH
K50 3 <p. <3~ 0988 ¥ D upper bound i*. BifF Durrett (1992) c &k v K B
(pe <0819) &N, %/l DEHFRMEE DO FHHE I} Kinzel and Yeomans (1981) ic & 3 &
0.706 T& %,

(2) 1-Dependent Site Percolation (1-DSP)

Lo OSP wx L. [(myn)ly = (| m | + | n |)/2 83/ va% Ans Site
Percolation 2Z X | |lz—y|llv >1 Mo 2 & y ODBERUEM I TCH B E L b0 1-DSP ©
Hoo COEE OSP DIFHICA WD LEHK D Contour Argument it kb p, < 1 — 338
13 %,

(3) Contact Process (CP)

CP BRI T ROB AN R EFVO—>Th %, & Tt T.EHarrs (1978) i
& % percolation KJ7% Graphical Representation (GR) Zfi\\ 72 —%& 5t CP O FEHZ BN
%, {T,Sz'y),n > 1} % rate A ® Poisson process (AL z & y RREHE). {UZ,n > 1} %
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rate 1 @ Poisson process &3 %, %l T < x # occupied Ty % vacant XS5 y
b occupied iK§ B, /o, BEIUZ i § 2B &, L x TRFVEEL TV SHESE
50 & ={yeZ: forsomez € A,(2,0) > (y,t)} £Lr& &, CP OER{EIE OSP »
BELEKCKRTERES NS A =inf{A: P(| € |>0forallt) >0},

(4) OSP & CP & 0%

BIZ SR L S BEEREE b2 EHHkRD, (mn) €V Mopen &I T &3, A
ABEEEE L. () BHim cbsuT. (n—1)A & (n+1)A OEcHEEERT § BEE
Lt (1) nA & (n+ 1A officm—-m+l BEHET 5,

(5) 1-DSP & CP & 0 Bi%

B e ERMEZBYIC AT — VEW 2, = (alm,[n) $5 L& b 1-DSP & CP %
5% BRI 5 LD TERUTO g—system 1T 5 C EBHEK B, (i) (myn) €V
open EVWIERL 2,,, DIEFETH S Good Event X CP O GR LTRIZLEVWHIESR
BEETEH %o (il) (m,n) 75 open » closed DR VO / Vv AaTL EDHEICKETFNIEHILE
R&EW B, (i) L /oo 15 P((m,n)is open ) = 1, (iv) V E T percolation »#C 3 -
o5, GR o CP esWwT., HROUEED S infinite path FET %,

(6) LR 0B (4),(5) 2. CP (& 5ic. & 3154 icit Diffusive CP) OB E
M LTRRZETS CEBHkE, AlAiE. (4) OBFE LD CP OER{E D upper bound
ERDBEBHE L, 7o, (5) £ supercritical WHEIC (A > A ) , €2 BEER
B IR B C LR RE N, BL. ch>0FENERE. BREXS ORE
(rigorous) WEERD L I LT B LELED SVWEHRHERO» HEDOHITEES B0,
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F:OHEOHNEDIIEEA LR RDurrett (1988) Lecture Notes on Particle Systems
and Percolation, Wadsworth Publishing Co, Pacific Grove, CA. % 4,511 Z2icE» N T
50T, SLICHELLHAVALVWHARBIOKREZRENE CLEBEDLE T,



HEELHESaV9 0 - TOEXROEEICO T

TRAET & W B =

avs s b Tee23, ERECEOBBELKEEF V& LT 1974 Fic Harris i
Lo THRESNART ZLOEGHM~ VI 7 B8R TH 3. SBRTFACREL —FEOK
FLIAEETEY., KTk rate 1 THET I, ZORFTEBTFAIC (b L b7 M
ZHARSWE) rate \TH LK TFE2AT, AFBHE TR, O T 0w 2 R (BREFHZ
OEFTHE F~rtate D Ty B 7 93) 2 ->BAECO>VWTHEL 7,

I @ 7 a+ z (diffusive contact process — DCP) 0 A REAEN 3K TH X 5h 3,

Qf(n) = Y cla,n){f(n) — f(n)} + > D{f(nzy) — f(m)},
r€Zd z,y:m(z)=1,n(y)=0,|z—y|=1
BL. c(z,n) =n(z) + A1 = n(2)) Zypomy=17(¥), A > 0,D >0, TH 3, 7 nicxtL
TN M2 TD, Ny B2 & yTOEBEANBA L DEE T,

DCP i3 attractive 20 ¢, & Dicxt L TH—0EREND(D) 2> EBFE 2, &
DT A< MI)D) ot st 3EBOMPRED SIEDTH+HABHEE > EHF T~
THBE L TL F W (extinction) . A > XDD)o & &icit §(ie. n=0) LAOEED
MBREBICH LTI >0 THORFVBERET 2HRBIE & Q2 (survival) , EREND(D)
DO DIk FHE DS EBKE V.,

F % 1% duality ® Holley-Liggett argument 2 T, ERMEICH L TRDO & 5 15 LB
ETREB2IEBTE T,
(2d-)D+1 _

0<Gd—D@dbr1 =7

{1+V1+2dD} < 0.

(D) <

Ul —

BERENI(D)ix Dot 1/2d e#iifET 2 EnBFHRENE, LROTFTHEECO
EO5BEBUEREZH. EBROKIE D —co VDAL TRMLTLE 5, BA
O D>>1ToRBVUEFARZ CBHNOFEBLER LI TH 3,

(EBRR FROBB ML TROEZEXHE % 5 F TH <. T.M.Liggett: Interacting Par-
ticle Systems, Springer-Verlag, New York, 1985.)

#FLUOWEOBKF - 1518108 (F5 wall percolation

HTAE Lk B BKHS
1. AE2L#FEH (Incompetely-Ordered Phase ) ic >\

IOP 0 HFEVHR SN T30, BRATHIRTEHRROATHE 2, B 0
EFNVDE B BANICBEABOHEEEABEEE > 0T, LT 3RIT—MRIL6KES o .,
IEFNTELD: 70y 2 DRIEG; = 0y7/3(0; = L--+,6) iext L. #ELER V(oi — o)
BAoc=0;—0;L LT

V(Ag) = e1éja0),1 + €28\ a0,2 + 8203 (1)



TEZoh 3, HEDLD. =1, LT 0aEEEE (0<e< 1), HEOER,
€1 <045 cEE D IOP L EEHOTLEFME (COP) BEET 3,

RKXOHF COP R ~XT, HFELURASTO1IRAOAVXET 2T2XERETH -
foo Thicxt LT IOP TH. B& - 7% 2 5% (IOP(I) & 3 W i 8 %4 (IOP(II)) #% &
TE2HENIETH S, CHODERRIBEABHFELLE Yy E IcL-T
Bonteo RRd(= n/3,27/3,7) KB VORZODLHERAERIHHI A LF - DM
AFL(T,¢) ~ A(Q)LY* TEZ . BFEHBRIBEROEY, it > TRHEN B, REROK
FTik, RESERS N 5 domain-wall oy, =d -1 & #EHEHICE{L S % spin-wave B D
Ys=d—2TH->7o LP 2. IOP TR.d=3 TR, BRFEHEMORTHK dp Ik F
e 2897 de,=27TieY, ~1.2.dop=3,4 TR, ~1.80.7 DFBHEL > T332,
2. IOP o &% HI R

Bt &n 7 IOP &Mz YRKFHE LHENS S5, IOPI) 02 ¥ vEE
DORABHEWVICELB=A4 270220 Y3 YIZE - { YO bicontinuous falk%T,IOP(II)
THL3MAPHUOEEEZ > TVWELIL, COmEHEOMITT B0, 7 = u Potts
EFN(e1=1)BqBOF VY Fr—a L y3 YEFALATEHEEBICLCEHL T g <1 ~
DR %E T - 720 7 = & Potts BRIENEH 525 —DEETHEHMN. COEFAVTRE
BOEOBE(|Ac|=1) D2 5 25— ABE< Chick-TEHELE |Ac|=1D7 5
25 —HOERE wall LIRIEFIZTI, COERea <]l TREMNCHLV /S —aL—v 3 v
@, 15, 7522 —KRU wall © percolation DFEICE 2 T EXHFA LA, Fhic k-
T.IOP oFH LWHEE ., HEBOXHUEE(LcHT 2HME~OBR~OENHT 72, &
XY FOWRpy. wall £ FOBER p, . ZX Y FOEE p, 13

€xXp _ﬂV(AU) =N{p06Aa,0 +P15|Aa|,1 +pu} (2)
KL TERENS (f= I/T) o Po = (1—6—’3)/N,p1 = (e_k—e_ﬂ)/N,Pv =l-po—p1 =
ePIN, CZTK =010 7525 —TEFtodbic. ¥ FEHK (n;; = link, wall, vacant)
8 AT B, BB,

Pobas,0+ P1djac1 + Py = Z[pO‘SAa,O‘Sn,l + p18]a0],160,w + Pubn,o) (3)

chEFE-TERLTWL & SEBRORERS X

e 3 (B 2 B

7 g:CGo(o) 9wCGa(o)

Go,G13& %0 = {0} | Acj; =0 &1 X017 BT 5 70 gt,9uld Gok G122 &%
n; = L& vRU n,,- —wE VRAE LR FT 57, V,RpBEHD Y 325 —OGkE (X
v FMBE) o Suids 5 25 — i wall @K (FEBA) o COP &1 K7 5 RS —
percolation ® & . IOP(I) i 1845 (e&o+1) @ wall percolation,JOP(IT) 3 BE& - 7 2 B
5 (0 £ o+1,0+1 &o+2) ® wall percolation Z{RE L Po/py = €8 —1 & py [py, = F1e) -1



DTEqREFELERDEGRERTTEE. Tv sl T—aHRBHREACE 3 C

EDBHB LI, Fiteg =0 DL EDERRREEIR T, =1/log2 ~1.44 T3 3 WM B K

&V, %7 wall percolation it &k > THRFERIERETE IO, BERUHURET OGS

bHHATE B, BEit7 529 - 2@ HEFEOT VT Y XA bB ST,

3. Restcted Solid-On-Solid € v ic %1+ % wall(3 3 W id step) percolation
BRIEIB~% L, RSOS €7 vz, LicoBMENERPEHTE.p,=0&1 3

DTpok prDADHRENR S Ehvh 5, flat X step HER AL A2 HKRE T rough #H 3.

step H1#R H35H T percolate L. AIEENR F R T D step WELWHRCELETA2REL LT

WIS B, NS BT =003 HiEF Ising RMEETEAL s — iR SczD

EOMRKETH B, Eic step BlOMHEER % & >4 1< i3 Dis-Ordered Flat #8823 ch 45 ic

Bh, 52185 Dstep(h Eh+1 KR h+1 & h) BREI percolate L-RKEEL T 3,

4, £&8

(1) 7=o Potts Z2EU—iL7 v vy 7 EF VIR 529 —HEERARICER S L, IOP &

Z OHEBEAERAMPEWERICAE U % wall percolation DA FEMEHHMEFR >KRETH 5,

(2)wall percolation X IOP @ (kB H) BEERTH I EHBHO KB, Chitk-

THEHERHER &7 IOP 0F— X HHMB A - 72,

(3)RSOS € 7 & @ rough #§ i3 wall percolation DIRETH H, DOF#HE £ IOP D1 2 &

MELTEZON S CEBHBEL K,

3K
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N—a b= 3 VREIEEEROOENOAORETH S LEZXSHLEE, bLEED/X—aL—V
a VEERB 3RO RO V=D EN B O, Fifcli—a b=y 3 VEEBEATLTRETDH
5, TITI} EREITOVWTITR /B - A L (1988) DFERITMA, DO FRIE~DILER
EWET 5o
HERAD/ S —a L —Y 3 vid, EFRIEREERIERLLLTEST, WAARLONEEREIN
TWBH, ZITRIHEENOSERINEBDEEZL S, T7bb, dikita—7 U v NZER R¢
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=U} 2EHL, TOMTHSRAENBEZRD S, JNRTR BH8CE T 3 REOREN,
SEk NNz bDT, (v} BTDGLBOLSHWbDTHS, Z0BE, REDEREEH
HiE L TORICET 2 ZREOAREEDOHFEL ENBLEICL D, BT, EREUOKRIEE %
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BHIBETERT LD TE B,

IERERB OB EANISETENTRETH 5, EREREIIHESREORIE TII B 51FE5
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Y REOBIRIFIEARB G U, #HEAD & 5 ERHERENSERINDS T 5 LEFRIER, Etlk
—aV—va VREORERAEEEZEZ S ENTE LS, JOHE, MENRESEBERERITEIC
£9, &RTECR (d—1) ROV — FZIEXTEA SN, (d—1) B, FEOEIIE
EBILENRING, ¢ =Problu(r) < U] % I{ERgE) LIRSS, ThidAREL 4 Mz
R=3 =¥ g VHEPNIN KR oM BIRERERE, maiEssE, - EE{fELTN 2 E
ICXIST 50 B, RNICHSOENEE S sDfEIR, d=1, 2, 3, - 272w LT Lo,
0.5, 0.1586 -« T, d=1, 23bBAA, d=30FELFHEINTVE/—aL—V 3 VIRR
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NIuz T &EAITEE TBE) O/—ab—y 3 VIBREICHNST 2D, HETH M I
FEELBAETH FRoV—WREBLARITNETHD, EXEEETEBWIOYESE (FlZ
Fab—Ly MITPEEOBENE) OEBERICEENLLAKY,

TR T, BB ERAZEZ TV A7) P RO Y=L 3B LA Ve RAIZHEE [ 2¢ Fo
FROYV—] 82 bDEZITCREBRDOHEERITE > TWcDTH BN, Zhiddbiidtbd=27T
REGETTHVWONTWS (T4 V5 LEMFE] LTEL2ICEMTHS I LITTNDWVW, FIZIE
d-R5TS CHEFOH 4 MBS, HErICHL (18FEBOD) ECIE 24RO P DEIF
K Thoo(—1F(@/R(d - k) P THZ5NB, (d=2 TlmatchinglsFETEDNT B
¢(p) ITELV, ) JDHE, REOERITEREDBARBERY rc OELEZEZSLITVD, &
WITT ~1/d BV ->TW3B, %72, ECIZ (d— 1) BIOFEOENENS T & 38k
DBELEILTH S, LhL, LOBBOBEERIICOILEKLD b, REOREIIME =K%
DIFBE CIZp DB THRIGEBEENHENLNWI EDOFICH B EEINEMd LAK,



HRMAN—-3L -3 VHE (R4 RF-XETI) DEREH

IR FULERR  BAE— EBEN

W=V —va VEEIZWLT, 4ETEL OER, ERWEUR VL, EFREZEMEIC VT
b, BERALZEMETHOEUTE 3 Ll L TSN T\, RibEREIESE T 7)1 & BEEE
BBEETIVERIEED RIS RN D 5 &, 19854E/\—/ 3N — KK DHalper inBi2E DO HEH T
TERFFRIC & » TR S 7c, BRSO LW TRIERICEZ COWAND 54, T I TR, BOTHE
DLV IR BREA ERINICER L, Lo FEERR L.

2 IRTEDEGEEIBEERIL, EAFOESZEDS MBI AT VI MIHTEIEICEDE
HIh, —EOREVLHTWS, BAENS, BRURBIIKY 2 BE#ENRSE & B A2 B RE O
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2B EBNER/INKAE DR TENEL , ERIAEKIIRAREE Bbh T,
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Z ORI HiIRE AN, FBHROENERET 5, EX i3, HEBEHAOY 3 v F2HWT, A5
DERBEEIE B, BENENMABEICR—IVIZER L TEAFICE(L L R —)LED T ZMED
T 5, KIFBOHANBHIIKTHONEDT, KOENE, KKELELTHS, K—ILDF %
DKOE EEIBEZRE LR, 3RTOBEIIEEDIERIEEIIL. 4218 T, 3 RcH#IES
DBEDLIEHSNIENL B I ENHERTE T,
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BEEE), Her®, AR REERLELOBEERARETHA D,
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1) BENMEGOEES, i, BEH, SRR EICE Y KET AN EEESA V. 2) 1
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Numerical Computation for Flow through Porous Media
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s EER BT BDarcyfl (1856) AWNavier-Stokes FEERICRb > THWSLNE, ETILEL
TR 1 RENEKT B EERICIRI (BF) N5 ZRE L 1 HEE

(1) pt:A(pm)—cps (m> 1,C>0,S> 0)

E. AMEKRDEIIT2HDDIREL STEWVFRIMKICOWTO 2 =&

) { Se+ V- [TF(S)]+ V- [(ke(S)/w)F(5)Ve] = 0,

V-7 =0, v =-[\S)Vp+ (ko(S)/1)Vpc]

DB Do pl3EE, SKOHEME, 1 -5 3AMOKME, pRKOES, p. IREERN, ©id
il L KO R E T e & T
VTR 1IRTHEEEE S, i) s > m > 1 O, GRRENICHESHZEX THROHIT
t— 0 IZBVWTIRR 2FITEN S L Lil) m>s>1 OBdd2HMRXMETLMEN S
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Fundamental Properties of Powder and Size-Reduction of Solid in Fractal Nature
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CHEMICAL REACTIONS ON SIERPINSKI GASKET

A.Yu. Tretyakov and H. Takayasu

Department of Barth Sciences, Faculty of Science

Kobe University

We study numerically two chemical reaction models on a Sierpinski gasket in a view to
find out if any unique features will appear in comparison with the same models in 2

dimensions. We find that while in the case of monomer-dimer reaction model'' 2 there is

no significant difference ®, the branching annihilating random walk model® on
Sierpinski gasket leads to completely different behavior °.

In the case of monomer-dimer reaction model we find®, that the critical indexes on
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Sierpinski gasket, both for monomer and dimer stationary concentrations, are, within the
calculation error, equal to the ones estimated by Meakin °® for 2-dimension. In the case
of branching annihilating radom walk we have a completely different picture °: not only
the critical indexes on Sierpinski gasket are definitely different from the ones in
2-dimension, but also the shape of the stationary concentration dependences on the
control parameter clearly indecates that the behavior of the model on Sierpinski gasket
differs from the behavior in 2-dimension

We think that our results indicate to a possibility of a new kind of classification of
second order phase transitions in lattice models: those which have the same critical
exponents on fractal lattices as in embedding dimension and those which are not
universal in this respect.
1. R Ziff, E.Gulari and Y.Barshad, Phys. Rev. Lett. 56 (1986) 2553.
2. D.ben-Avraham, D.Considine, P.Meakin, S.Redner and H.Takayasu, J.Phys. A 23 (1990)
4297,
. A.Yu. Tretyakov and H. Takayasu, Phys. Rev. A 44 (1991) 8388
. M. Bramson and L.Gray, Z.Wahrsch. verw. Gebiete 68 (1985) 447.
. H. Takayasu and A.Yu. Tretyakov, Phys. Rev. Lett. 68 (20) 3060

o O o> W

. P.Meakin and D.J.Scalapino, J. Chem. Phys. 87 (1987) 73l.

AT THE EDGE OF A PERCOLATION SYSTEM: HALF SPACE PERCOLATION

A.Yu. Tretyakov and H. Takayasu
Department of Earth Sciences, Faculty of Science, Kobe University
S. F. Burlatsky
Department of Chemistry, Massachusetts Institute of Technology
We approach the problem of connectivity of percolation network near the edge of the
network both numerically and theoretically'. We show that at the percolation threshold
the concentration of sites connected to the edge of the lattice can be evaluated using
scaling considerations. A mean field theory is constructed for the concentration of
sites connected to the edge of the lattice in the case when the concentration of
nonempty sites is much less than the percolation threshold. We find numerically, that
the critical exponent for the percolation probability for sites on the edge is much

greater than the exponent in the bulk(g8°%¢¢=0, 42).
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H B 199248 H24H (A)  FHi108F304~11853045>
B B DMEETER QLR BR=E
E FE Russell J. Hemley
Gi=)) (Geophysical Laboratory and Center for High-Pressure Carnegie Institution
of Washington )
& H “ Solid Hydrogen at Ultrahigh Pressures ~
2 F:

Experimental study of solid hydrogen at ultrahigh pressures has advanced significantly
in recent years as a result of developments in diamond-cell techniques. Single-crystal
x-ray diffraction measurements at 50 GPa demonstrate that the crystal structure of the
molecular solid remains hexagonal-close packed and provide an accurate determination of
the equation of state to these pressures. Spectroscopic studies carried out at higher
pressures have revealed a variety of new phenomena. Raman spectra show that major phase
transition occurs at 150 GPa and 77K, which is characterized by a large discontinuity in
the molecular vibron frequency. Studies of the temperature dependence show that the
discontinuity terminates in a critical point. The results, together with low-frequency
lattice-mode spectra, indicate that the transition is largely electronic, possibly
involving closure of the indirect band gap or formation of a low-temperature excitonic
state. The molecular bonds are stable to at least ~ 250 GPa, but low-frequency Raman
measurements provide evidence for new transformations at these pressures. Numerous
studies have been conducted to ascertain effects of possible physical and chemical
interactions between hydrogen samples and diamond, metal gasket, and ruby under these
conditions. Finally, measurements of vibrational and electronic properties have been

performed using newly developed synchrotron infrared techniques.

“H OB 1992]E8 H248 (BH) HFihd4E~58
B B VMBS Q1R BRE
% HBF Dr. G. Abramovici
(B> ( Universite Paris-Sud. Laboratoire de Physique des Solides )

= H “ Topological Defects in Quasicrystals ~



—86—
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We will discuss the interest and use of a topological study of a quasicrystal. It is
possible to define a defective state, but there is no canonical order parameter space.
So I will introduce the surface Xa, which is similar to an atomic surface, and show
that we can classify defects on this surface. Where are phasons in this classification ?
We will speak about ‘disvections’ and try to understand the topological origin of

phasons.
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