DEUTSCHES ELEKTRONEN-SYNCHROTRON DE SY

DESY B84-119
_December 1984

f.ij%%w }}§i=u:

A STRONG COUPLING SIMULATION OF EUCLIDEAN QUANTUM GRAVITY

by

B. Berg

CERN, Geneva
and ‘
I1. Institut fir Theoretische Physik, Universitit Hamburg

ISSN 0418-9833

NOTKESTRASSE 85 + 2 HAMBURG 52



DESY behilt sich alle Rechte fiir den Fall der Schutzrechtserteilung und fiir d.ie wimcﬁﬁfﬂidhé o

Verwertung der in diesem Bericht enthaltenen {nformationen vor, - -

DESY reserves all rights for commercial use of information included in this repor'tl, eépe,eially in
case of filing application for or grant of patents. S

To be sﬁre that yuufk preprints are promptly included in the
~ HIGH ENERGY PHYSICS INDEX ,
send them to the following address { if possibie by air mail ) :

DESY
Bibliothek
Notkestrasse 85
2 Hamburg b2
Germany




ﬁ Fﬁ%w I.P._......#Jo

u.
(82) 11 o78ueTay JO BaIB f& ..vd «/1 N ..Mdm

£q UDATS ST UOTHIB UTSYSUTI-2TFay auy *(4 sTBumTIT UYSBS puncae jJodsumay

tarresed sy Burieinoso Lg PIUTBIGO 3¢ URD YITUA) pJa TOTAUE TIOLJoP SIATOAUT pue
1 (sexaidurts—z =) TO[OWELIY UC PIJRIUSOUOD ST DANJBAIND *IB[J 2q ©F POISPISUCD

sT uoapsyequsd yowvs Jo JOTA9JUT oyj eoeds UOGSTS50S odBey ® $SULIIP STy ‘soeds
uBSDPTITONG 48] UT STQEIONILSUOD SUTsWaL Uoxpsysijusd [oBs 383 JUTBIFSHOD 33 J5PUN
YqBuaT MUTT TT¥® USTSESI MOU off *BIPAURjUad JO JSQWME ¥ UI PSUTBAUOD ST [ pue
peudIsss 81 Tx ugduet NUTT B T XuIT Uowa of ("SWUT] usy £q $2378 aAaTj Buryosuuca
xo{duts—f @ ST uoIpayesuad B PUR SUOTITPUOD Lx¥punoq oipotdasd saTTdwt snaol YL}
"NjﬂmwmmEWMm‘mz 03Ul BNI0Y B JO uorqTsodwodop ® JOPTIEUCD en 4o ‘aTdwexe uwlpITOnY

Py B 100 JuTiaor £q e)IBWSI SE3YT SYRIISNTTT [TBUS I /g/ SUnoTEO 3838y 3uts(

TUOTYRNUTIUOD OTIjATEUER A POUTB3Q0 a0 ©1 PaIngaalued ag® £1TNSeX UBTHSHOHUTH
‘UBRPITINY Y UT PIIRIIWIO ST AI09Us 2y /|/ ueBaeauod T8JAF93UT TRUCTIDUMT SUY
ayem oF * WUHQEWQM WoxJ s8NTBA IT2Y3 193 PTNOL 210 SPTSTJ d9FNEF pue -UCIWLa]
gseagays © mewmmunﬁm woIl ssNTBA ITAYY 108 prneos ‘erdwexes 0] ‘Y sanieaInd oy
pue § ICSUSY OTJIIRW SYT "SPTILY Jsqqeu puw £3Tawsd Fuirdnoo Arosyy preTs uwmiuenb
TeUCTIURAULD B 528ds Yows uo SUTJSp pue saowds (psaano) jo s5BID omos ISA0 AUSTaM

ah (L) uoTqaenbs UT *332I08Tp 20 Avw puBR DPTOITUEM suTq-s08ds 10 pumis 208dg,

> ,..5.*4.....
(1) Fé_gzé @x;ﬁwlw m;cj..&‘.wgm M.. wQM Z

on Azosyy PISLJ sY3 JO TBIS9QUT TBUOTIDUN]

8y3 pusixe 071 JUTZewT PINC? su0 A3TARIF umjusnd o3 yoeoxdde 2TaqsUWOdE © Ul

romTq-s08ds FUTyen}onTI

ATtamey B ATowru ‘qTwiT 93T1soddo Lasa ' wodl yoroadde ue sqdweqqw dsded qussaad sug
“UMRUTAUCS PuT3-808ds 38TJ PUR Yjoows B SABATE ST jurod Buriaels 1JoTad-= syjf "swll
wnquenb pue sseds wnjuenb jo FUTpUeISIDPUN BYUL uc YFIT STIITT DPIUs seop AIoayz
preLy wnauznb aaTqEqanigad B pue pejoedxe o4% AL19W09F UT SuoTqEnIonTF juUSTOTA
uzFuaT oUed 29Ul JO JAIPIC 23U} JO S@2UBISIP 3y -AIoeUl PIPLI aaljeqanjdsd Jo
SUTNOTES PaysTITqe3ss SU3 U0 ATaX 03 SHOTTB 1T 5% ‘UOTID84TP 3SATI 3UY UT 8U0D ST
YIOM JSON "SATSOTOX3 30U ST A0, UL -"yovoxdds aTajowosd B AI1 ABW auo 10 AIosugy
PT3TJ umquend © Sulqernmiof Jo watdoad B se AgTawad umjuenb paedsaz siojsasysg £su

sup *ABA DTIGOWORF B UT pu® AL0sYl PTITJ SB PSIBTNUIOJ 2 UBD A3TABIF TEBITSSBID

*L-2/6L6 @9 3oezjucd ‘nDJg 4Aq pejaoddns qaed ur ‘
*

+£)TSUSP SINYBAIND JETEOS 9Y3 IOJ SNTBA U0T18309dX2 2AT18HSU ® 8ATd

STOPOW U30q PU® PIZT[ESZ o4 SUOTSUSHTID TEITUOUER]) +sTapow p oag UT ATTedTJIaumu
pagjedrqssaut pue | Sovds Surjengoniy, paTTed 81 O = nHE uoTyeuTx0oldds J9pIC A2
ayg *{ OH Jo s3jTun utr) g kums seew YoueTd BUTHeL Aq PsUTIsp ST 3TwtT Furtdnod

FUCILS 21 'POSSNISIP ST STIPoOW yoms Jo AJITBSISATUN o[qIssod *yidusf e Jo snlea
uotTqeyoadxs syq Burxrl £g 495 ST OH = B 9T¥2s YL "pasodoad sT A1TARIT uBSPITING

P JO STSPOW JO UOTIBITISIAUT [BOTIUMU orqematsds B snUOTEY 8839y uo SurdTey

IOVHLSEY

Fanquey ‘¥TsAd SY0ST42I09Y] JINJ INITISUL "IT
pue
BARUIG - A

OdEE NMET
(=

Lq

IILTAVID WALNVOD HVEAITONE 40 HNOILVINWIS DHITINCD DMOHLS ¥

861 4aquia33g

€E86-BIV0 NSSI 61T-¥8 AS3d




(L) b..r”d\

$B psurJep 153q ST oTR08 UaBusT waqsds aiygy puwe

o= CAY

Aq UOT4BANFTIUOD BaBY K UYL “TA N = A 327 'paxtt aden T A sumToa TB3IO03 UL

d 4
(9) N du? m\/.w%ﬂﬁiewﬁ = Am\/v

ST uodpsyequad B Jo sumoA 843 Jo an[ma uorqeioadxs syy *d uolpayuwiued

JO aumToA 25 2q nm> jar7 ranTea ucTqeioadxe uB €B PAUTISP 3859 ST Furoeds
30139%T ® Jo 3TJ4Tds 8y} UT aTBOS [q8Ual Y ‘Sa[qPTIPA [BOTWRUAD 3J8 Y4FUST ¥UTT
oY1 SSNBOIY SASIAD 0TH3BT OU A1TaBId 219408Tp utr ing v Jutowds 307398 2U1 JO

S)TUM UT S4NSaJd [BOTJILwNnu sssgdXs 07 JUSTUSAUOD ST 41 S2TJ0943 s8ned 2019987 Ul

‘poylaw TESRT UL

3Q 01 SWesS Q) 2JI0J2JI2UT PUR PCOYSISPUN-TTI4 40U 218 suoryssnb aatywqIrenb a7duts
uaaa ATABIE umauenb Jo 5880 ul ‘sweTqoxd sey JH ‘swogsAs TROTIFTID JO 3DUEISUT J0]
‘papedu ad® S3TnSad 2aTsEirTiusnd asToaad J71 cSuTpuejgsIspun =ArqelTTBND B UL

I0] pood ST O TBISUST U *SUOTIBTNMTS (JK) OTIBY 23UOK ane AIIBDd 0F SHIT ay

*sn sass Asw ﬂmummﬂwnﬂ weay Futwor fIo308J

Adoaque Fulswsdaoap A7TeTqusucdxe UB #0T9¢ WOLJ POPUNCQUN ST UCT30B UTSIEUTH

-a@30y oyg JT UsAR "ATTedTaoumu uotTssank ayq spIosp 04 sT ABM 188TSBR BYL "JBSTO
40U ST JUIBILSUOD SumToA PaxXT] AwU3T4 L9trrqrzedwmoo srgrssod sTayg pue walsds
972J08Tp 3Y3 J0J SUCTJBUICISURI] TBRUIOJUCS JOo UOIfB[nmIO] 3L *AIosyy jussaid 39 03
ATaosatp ATdde qou op ‘UCTi2® UTIIGSUTH Yl JO SS2UPIPUMoqun ayq BUIIeIqsucusp

f/1/ "I9g Jo snusumIiw SUn 1RYY STABYIBUSI ST 4] 20U JIC L£}TSUSP HOLIDE 83TULT

® 01 pEST TTIA (L) uorgenbs ur pasn 88 UOTA0® UT2SUTA-SFFey syj I9ylIsUM 3UW 0%

IBSTO j0u ST 37 jusssad 1y *saumos xsBae] pus 1sBaw] JO JTWIT 31U} JIIPISUOD £n 4a]

.Hxﬁ Hx 03 juaTsaInbs s1 T

1 -0
® punoJte suclyeniony] [{eWs JoJ 330§ ‘0 = a.m 5 TAISYYO pUB Oby ¢.vv cly yrSuat

XuTp 2ansssw oYy Mx Y1FUaT FUST PIXTJ

JO SYUTT (PedspJo) 8y} WoLy Spew 2q Usd ucdapoysiuad 3811 ® JT | = L) g {STUTBILSUOD
vapaysluad 8yl JO DIBD SOYEY ﬁo_x LN .—xv Qm ucTyoUNJ SY} puB eapsyejuad [TB JSAD

d
ST |=l fonpoad eyl T XUTT JO Y3lBua 8yj} ST Ty puB T SYUTT TTB JI8AC S303 .m DI

-1 -

oy v 3 Y
(M0 % L vl s Lol g

ov L g ¢ ¥ Y
ad 0% PoXTy ST 2JanewsW ayj rxﬁ ! @XJ w I—Pl f x_J N»% -=l

= Mwummmunﬁ BUutUNSsy 'QUBTIRAUT 29T8OS ST uuﬁmwunﬂ JT ATue pue Jr

d
J&/ SOUBTRQ PaTTIEGSD YITM 3US{STSUOD ST BuiTessad ayg .oo.vme 7 ca~— SFuzx STOUAM
9y JISPISUCD PLROYS SUO POOJSIIPUN [{9A 30U ST A3TABLE UETHSAONUTH ©F USTIo3UUCS

SU1 SY C3UB4SUCD ¥ O PIXTY pue sqrun weisfs UT paanseaw s1 ms SEBUW YOUBTJ aYJL

.
() I.\\W = X
I090BT Y3 YITH SYUTT TT® Furredsea £q jqueisucd 3day ST sumIoa 3]
" h €= A SUmToA 2y} 2F3uwYd TeISUSB UT TITA _Hx Tx yyBusT YUIT aTduts e Furduey)
roanpstoxd sTlodeagsy eys o9 Surtpacoow weyy Burgoafaz xo Butqdsoos puw SIUTIT 4auU
oTAuts mursodoad ur wwmwmzoo WG TI0ETE [BOTLSEMU ¥ "SIUTBIISUOD BJIpayeiuad syg £q
PIUTWISISD S8 3TuBL B UTY]TM a¥UBYD 07 PIMOTTR =I8 YIFUsT WUTT SU3 JO2IBI UUBWZITOF

oyl fq peju¥ray ‘*eovuds uojaTsds 288ey ph B UC BINSBaW B ST Mw)uwmwu Q ERe]

' A
g dwws? el | = Z

uoT1ouny ueT3Taed Ayl of jo0adsad UITA POIBTROTES oI8 SONTEA

(£) 1y

uotqeqroadxe UNNOBA PIXTI PUB 24TUL] aumToA Tej0q °yy Jurdssy Lg aTeIS oy X1J
I xoded quassaxd suyq UL *SITYISUSP SJNYBAIMND dYUj JO ssnyva uorgeloadxe ayl pue

d da .d d
ﬁ_ T= m ‘T yifuaT) @ SSBO YOUBTJ 2YI ‘A 3WNToA TRI0L 3U5G 20UBRISUT Jo4 'yifusT
® JO sJd540d SUOTSUSWIP SB SABY USTYM *s3Tq4TIuBnb yj1a poutasuocd s L£3TaBad aand
*/m-g/ t3°g 98 fwsasa

2074 pug 29vds WNNUTLHOD JuTpucdsagaed 3U3 03 Spusq s0wds U0 STe08 2%dsy ay) uUaym

) B IR RANEE

UCTYOB UTS4SUTH 8y} OUT I3A0 S30%F 9T



*5508]

-IN§ WOPUBL JO Apngs ay3 UT SV SUOTSUSMTIP JJJIopstisy 102d%2 JUBIW SUO SB SNOTAGO

Jou aae (qQol) nﬁn.mv SUOTIBTaY .Az BurswaIDUT JOF §308J39 ITIS AYTUIT TTBES YITA

&

[+

“€X

oy % = (1)

paaput 'Yy Futhistyws Kiea
ST 3T yosoxdde ay3 Jo fqrotrduwts syj3 Iod "pPIsn aq Aol SI9POVILS] OSTR S264n02 JO

7 3
o Y L Ueede § = (VD

5T3UBTIY ¥ JO Woaw 5FmISAR 9U3 Aq PUS {UO}ITIDS Y} JO SWUTT Jo Jaqumu = sz

{a-ol)

!

Nﬂ . uw”v

pue

I € e LA RN

y18uUsT yull odevaaae syq £q
papracad aam saTAITTIAISSOd SROTAQO ‘quaTeATnDa aaw sfBM Jaylo J1 ATuo £I1070BIST9BS

ST Sty ‘Aesn AreaqIqae JaylBI B Ul PaIMpodjUL ST SFed8 UiSust ayy (L) uotqenbs Ag

q
‘,208ds TUTIBRIONJ, O = W SSUM NOUBT Puw {$) aanssaw

‘(g) uotiouny uors3ryaed Aq pourgep wagsds oyl TTES TTI4 I ‘sat8o[BUR FUoIM

03Ul PFUTUULID JNOQB PIBLIE 30 03 SABY SM 1BYY $31BAISNTIT pur q1FUsl UOTHRTIIJ0D B O}
Teuotizodoad aq o3 QH Y1Bus YOuB[d SUI IWIT @M JT “3TwIT aaBa utds 3Uj sa[quasad sTYTL
‘oo = ﬂﬁ 43Bust NoueTd IABY 4 PUBY IIUYQOC SUY UY "S$STLO8YY 23n®R 221338[ JO JTWIT

Buridnos Huoags Iapio-olaz SYg $ATAWSSAI STYF (£) UOTHoUNY uorirised 3yl JO MaTA Ul

(8} 0= 4y

a0 S4TNS33 JW juassad 1

83381 juasaad ayl ul *ATTedT3Bws)sAs pasoTdxs 2q ©1 aABY SNOTAIUSIS PIUTTINO 2yl

*AISuUSpP 2ANGEBAIND 39TUTJUT 03 3TUTI wOIJ

suoTjsueay aseud srqrissod Jo admEa® 0sT® 9q PIHOYS 3UQ "0 klﬁamVOH UYL PUE o € A
$,9TUTT FUTT8OS, B JNOQE YUTY] ATTEN)USAS ABW SUOC pus 53TJ09U43 PTSTJ 80133%Y

Jo sanjotd [RUOTIUIAUOD JYJ UO SJ0U SPUTWRI OH A%ﬁﬁm.mvmﬂxm 38usT TBIUSWEPUNJ

B 98y3 A8E pTnoA auo OT “..«QH xog 2 \h\\&._“ pue oH ﬁAmH $35BIGNS Y3 YJTA

g13ua ] your[d ST uolBag BUTISHIIUT
ATreoisiud ayg *A3TSUSP 2aNIBALND JR[BOS pug (UJBuUs]) SSBU YIURTJ UII438Q UOTFBIAL
2y} aaoTdxe pus ATENOTJISS SIATOSWSY] STIpow sy3 s¥e3 [B08 3s511) &Yy} UT pinoys

aup .ms ST PU® UOTSUSWIP AcU SvYy | ¢, 3usisucs Buridnod 3y3 3BY3 ST 34N3BSJ UTRW Y

*quaa83J TP £I34 ST A9TaBJY wnjusnb sjszosTp uotulde Aw U *SPTIOVYL @INBE IDTIIBT WOLF

sydoouod Burpee(stm ATqIssod Jsao A[TESI1TIIUN 381 03 PICAR PINOYS U0 25BD Aue uJ

‘3anyoaluocd £31Tes

-I5ATUN STU} JO JNOAR] UT JuUammPIe UB 5T SUCTIBWICISUBIL 29BUTPUOOD TeAsU23 Jspun
SOUBTJIRAUT Y], *sajqeidea [eotweulp aiu SIUIT oYy I5nedaq ‘TP 3B JBASTaIIT 3Q 0%}
ne uang feu Z9419807 89118 1® SYUTT Jutantd Jo sTIR18P =43 3eyy st adoy Futyseax

Jey Y SUOTLRINTTIUOD TBTAIUT Telosds Azoa ® TTIYS *zaasmoy ‘sT 3T s0®ds 9¥TJ UT
pagonIjsucd {ATquassad) €T 3T sV ‘Tednieu ISOM ST /f/ S0T948T WOPURI 3T, - asygafoq
sa31s 48 equlT BuronT¥ Jo uorydraocesad rerosds ayjl ATUO ST 2anqEag [BSISATUN-UOU ¥

*A3TATYRTRI TBISUSE JO S0UBTIRAUT TBTIUSSSS g 03 30adsal YiTa A1030835138S Adoa

1T% =a¥ A3tawa? umjuenb jo sTspou jussaad ayj3 240Joasy] "SUOTIBRWLICISUBIY 23BULPJIOOD
TBISUSY JI9PUN JUEBTJIBAUT ST UO}RTSYS Aum ue (B'g) UOTIDE UTISUTE-aF3ay 2U3. 1BUR
jt/ "~Te 3@ daaquiag £q psziseudws usaq s¥Y 91 C[RSJISATUN 20 juspusdep T[apow 29

o1 poyredxa sqnsad [eolsAyd aae jusqXs JEYM O :25dN0D JO ST ucilsanb TRIIMAD ¥

“MOTagQ PIINpPOIIUT 6%
Tspow otqnoradAy ayy Jo juBTIBA [BIDTTAWIS B DUBR /L/ SWsITTTM pueg 3504 £q poqed
-t189AUT s® Topow oiqnoxadiy ayz °/9/ a3 puw FaaqpotJad *ISTayp JO 9019187 Wopuwl
ayq 8318 2o0vds 3BYJ UT SUOLITIDS ATQTSS0d *{§) SINSLIW YL UITh Furyerdaqui puw

(¢} uotioung uorTyTiaed syy Bursn Ay pautlsp ST Tapow Yyl ‘eapdywquad FurddeTIaAo-uou
£q dn patTtl ArereTduce sawodaq snaod aYg 3841 Uons ‘ioyuqadol s33TS Av SWULT
Butont? jo uoirgdiansaad B Aq uozostscs 298ey ® sveds qeT] ur surysp o1 sT ‘juasaxd
qe 8es uvo 1 ‘Kem s{qisea; ATuo ayj *i{epoll B SUIIIP 0 SBY SUO NSBI STYF IOJ

cATTBoTIDUND oo hlnz JIWTT 8yl UT SINTBA UOTRELD8dXa 310 818TINOTBI 01 3HIT HOU 34



—

‘RatTe3Tdson puty xiaui o dnoxd £10suy NYHD SUY PUB QODEL "M 0% pajqepul wWe [
ATreury ‘uustmeqg ‘g Aq dreoy s¥pesTrowyoe o4 sanswaTd ® ST 3T PUR fganquey/iSEd
70 pUB BABUSD/NYS) 3 SUOP 2JIaa SUCTIBINOTED Ioqndwo) *SUOTSSNISIP Tujasn I0I

TIBUTABY 3 DUB T{suswey ‘H *ssoap ‘g ‘oITOTTIE ‘Y ‘S¥uBg "] HUEUZ 03 IYIT pIncA I

gqUamadPITHOUNDY

*AaTaBIB

unquenb Jo Tspow JuTlsI ue Jo 2Tox 2yl fe1d 52uo pINoD SToDOW JETIMTS Jno jussaxd
2y IT JUTAIST3ES AxsA 2q ApeaaTeE PTOOMA 3T '303J]9 mmguenb o7qTssod jo Fuipueiys
—xopun sATgeqTTeEnD ® 328 o1 ST BSPT Urw¥m 3L "Ino sames ATTENIUSAS 20vds 3BLY
MO PUBQSJISPUN 0% IXIT pInea 2U0 xeTnotyaed UT cAqTABIE 0% 1T aTdnon ATTBUTI DU®R
30139 SuTlengonIl B UC Lioouy @sag ATTEorjoqdudse ue Apngs Aew U0 JIYETT *SSBU
¥ousld 23IUTJ B U3Th UOTIBTOWES W PUB UOTIBABISL Iopun uoT(o® UTS1SUTH-3838y
Y] SuTqedT982AUT UT }STSUOD pIROUS daqs gxou syl -A3Taesd umauenb URSPITING

o yJIoM aunand IoJ jurod JuUTiaBIE B ST UCT1EETAS2AUT quosaad 377 UOTSNTIUCD UT

‘psacoTdxs 89 0% SUTBWSI

{ssToy HOBIQ ¢Burg FTq) SSIBATUN JOU PUB futq Azea @ OF 20UBISUT J07 ‘suorymoTTdds

gBI INS3I Y3 JIYIDUK "OI9% ST g— MouBRTd °u} 98NEOSQ (SMTUTFUT daTedau

ST 1 S3TUn TeotsAyd Ul +aoeds Burgwnioniy Io £doaqua 04 SMp IINTBAINDG DATYRESU

ayy ST Futgsagajur ATIPINOTIIES *SITNSSL IBTTWLS Iay3ez SATE sTopo® YjoQq pue
TIeWS 818 Aqm &l:mu §9991J8 292TIS 29TUTJ ‘g IT[QBL UT PSI23TT0d aLw £syy, "pawIag
_1ad axoa sjusmaJgnssaw sstodad umtIqrEinba Furydeal JI0F sdoous png BUTFFIWO I2AFY

padoTeasp SBU 2INIBAIND

oBeIaAa® aATdedsu € PUER TROTHUSPT Aragou s1 s9BJI2a® NUTT =Y} SISSEToqns TIB UL (S)
sanseesw syjy fo Adoajus ayj 03 onp AT2ITiUS 34% SH[NSSI YL ‘aouds 4BTJ UT UoTqBan3
~1IU00 Teulfrac ayy Jo Aroman Aue qsol Arejetdwon sey ws}sSAs oYY PUB pRysmad ST
mmTrqTTINDe sdosas Qg 1nogE Is17y | BTQEL UT PAUTIAD S SjUIT JO sagseroqns o9
{(8'6) Aqv anTeA uoTliejosdxs ayjg Jo UOTGOTJAISAL 3UYY ST (- fz L =T1) A._”qv

+1 aan¥ryg utr psqordep (S291S gm pue | [apouw J0J) ST untaqryrnbs o3 yorordde ayg

“(HUTT Yo®D B 80U0 aanpsoogd
Butpesfdn ayy JurhA1dde £q pauryep ST dasns ®) dooas YoBS J91J% pomroiasd agw ciusw

_oJ NSRSl DUE DISN a8 §33TS 2 = N pUR g = N Jo swegsdg " (g) sanswaw suy qiTh

£ ki

suotqerndrJucd atdues TTTM aa ATTeornojduisy ‘pajoslfag ST 3T SSTALUID °SHUTELLE
—uod eapsysiuad (gg 0% dn) sug U3LA JUSISTSUOD ST 3T JT pandeooy ST UIFUST NUTT
MU UL N0 T 3 5 fo - 28UBT U3 UT JSQUNU WOPURA PRINQTIISTP Lwiojirm B

ST w saays “pesododd st Hx a = Mx yadusT JUIT AU & T WUTT YoBS 04 *93T13RT

syq JO SYUIT TI® uBnoxyy wmmrswow £q auop ST zoﬁpﬁaﬁuwmu {OW) oTa®) 23UCH 2UJ
raangoal

~u0d £3TTBSISATUN Y3 JO SYOIUD BIMINI MOTTE® O} PISn 318 STIPOW OAL °| sTqa] UT
poysST[ ade SYuTT 2ssy} Jo sarqasdoxd TRTITUT &Y - faowon asqndmon ayg ur aqnoxsdiy
Iad SYUTT Of 2I03S 0} 3ABY Sy *199W SYUTT 9l SI5UM ©$59TS MAU PUBR 199W SHUTT KR
UoTUM 38 $93TS 180318 Jo saddy onay swy TIpoOW DUODIS DUL *mapayequad g OJUT 3N
—xadAy au3 suoTyT3IRd STUL raqnoaadAy sy} JO SIDUIAND YL I8 SOYTE YR YITh SHULT
nau g Kg DPSIDAUUOY ST TS #3U 20T sagqnoasdfy ayg JO I23USD UL 18 93IS AU B

ppE pue TeucB®eIp sqnoiaddy oyl FrTwo I i TIPOW JO JUBLIBA TeIotTduts % €T 2 TSPOW

‘] 9TQBL UT USATE 9J® HUIT

oo 09 pegoauucd wxpaysjusd jo raqmnu pus WIBUST JUTT TSTITUT SHUTT ¢ 8oyl

o4 ‘Azoweu xeqndwoo oyi uT orqnaxsdiy Jod SYUTT §1 SI0GS OF SATVY d4 PUB 3O

SHUIT 0f @3T8 Yoma 3y ‘sqnodsdiy pus aqno ‘ggenbs yoms o3 TouofwTp 238TIdoxdds

suo Furneap Aq vrpeyequsd 2 = j OUT psuorgTiaed ST oTqnodadAy yoey "SIjTs
JZm 2.l

(2L} NNE=N

J0 8019481 2tqnodadiy ae(ndal 2 UlIA sutdagq aluc Tapou
STU3 Ul ‘fatrIqrssed py 3SOTAWIS 2Uy ST ‘ygaxogsousy | Topom paTTeY ¢ /n/ TIpow
atqnoadiy aujy oFpaTacuy Lw oF -saTqey =Tdwrs Butsn Tapow SYI STPUBY O 3In® aq

07 S¥IT I Suoseaz (Jaindwod) Tes14oexd £y +s3INsaL TROTISUNU Y3 quasead sou T

N
oo gt { Tokle| = (5)

AyTSUSp UCTIOE utTotsuUTE-2888y dY3} JO SNTEA

uotyeqoadxa auy o2 Teuotqaodexd ¢ quegsucd AqrTeucTjrodoad unouy €03 dn *sT STYY

CERAPARIE Y

AaTsusp 2aNjRAIND JETEDSS U3 JO anwa uotgejoadye a9yl ST 388i3qul aolsuw 10
- -



*Z pue | T[IpoW UT SWUIT I0J

dg eapoyzjuad pelosulod JO JIIGUMU pue Ty yqBua] ¥UIT TeT3tul

g l
cl L
ne L
o g
oz}
3% L
dy Tx
& THEOW

he
cl
A

Ut

dy

L =T9BL

QF

o

—

Tx

I TEaoW

*0f -~ ‘52

‘e - "L

SHNIT

“1LL (hg6t) 120 *SAUd 7 “SWBTTTIM "H'Y Pue 2004 "W /[L/
‘69 (2961) 20gd “sAud *ToNH 89T @'l PUEB FaIqpIIad 'Y fastayy CH'N /9/
*glel “iIcX meN ‘s88a4 OTWePEDY ‘useAD *gUW PUB qUO J *SpS “gg "ToA
‘gpuomousyd TBOTATIS PUR UOT)TSUBLY) 9SBYJ (UL ‘ISPULH 'Y 1395 MITADI B JO4 [&/
TCo (hE61) Z6 “shuyq ‘yyel tunwwop) ‘Jopeaysg ‘g Pus JISTINH ‘M “IeBesuld *H [/
*1ge~dl~Nd
¢ £a1saeatun BIQUNTO) *gutxdaxg *usy *pty puw 99 ¢TI "SaeqpesTayg ‘Y ‘Fasqurag D
fonl (hE6L) Thed ‘sdud *TonN ‘89T *0°l pue Brsqparay ‘M [fg/
*gcs (1961 ) 61 *WID oaong ‘aFdsy vy /Je/
6161 8884 AYTSAVATUN SFPTJIqUEB)
¢ ANTATIETSA TRJISUSD, I(°SPA) TOBASI "M PU® JuTsMEH "H'S UT JutysRy *M'S  /i/
EERDEEERET



- 12 -

11 -

Figure

(model 1, 3h system), Asymptotic averages sre indicated by straight iines.

First 30 sweeps: Approach to equilibrium for various measured quantities

MODEL 1, ElL MODEL 1, 3“ MODEL 2, Qh MODEL 2, 3h
STATISTICS 6 x 2000 5 x Loo 8 x 1000 10 x 200
&y L8779 (17) 2.8651 (16) 2.8605 (16) 2.8557 (18)
(Y .281L {23} 3.3609 {23) 3.3571 (08) 2.3475 (11)
Y .283 7 Lock -.280 * 003 -.338 008 -.326 * 010
(LQ L9278 {10} 2.9133 (19) 2.921h (51) 2.91h2 (h2)
Ty .8503 {34) 2.8617 (27) 2.8623 (59) 2.8570 (51)
L) L8578 (28) 2.8395 (35) 2.8126 (71) 2.8049 (83)
L) .92kk (56) 2.9148 (4b)
<L5> 2.9306 (94) 2.9210 (82)
(;.6) 2.8831 (51) 2. 8746 (70)
ey 2.7965 (120) 2.8026 (95)
Table 2

Numerical results. The statistics is given in sweeps. Error bars

to the indicated number of bins. {(The numbers in parenthesis are

last digits.)

are calculated with respect

statistical errors in the
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