Figure captions

Fg 1. Avtouddias 7 int. & for the WAff anl SWgrithms petted eggirst lettice
dze L for tle gl in(a) 2-d, (b) 3-d atl(c) 4-d. Aso downis the gpdfic let

Cyy, adl tle SWatorndatias sled by tle avenge mcimudister size m. Tle

Letter tw quatitics e dsoseladly matitray cstat. Te s ae leliver fo

(a) ad(c), adlelgfa (. Al anr s ae don bt ae wdlysale tmtle

pitts. Te lires ae fis to a poer lay logithmar aastat.

Hg 2 Te dffare 7 ilft/,E — (a + b x Cp) stwen tle Watourddias ada
srge lirer fudion d tle spdfe ledt, far tle Idigmall in(a) 2d, (b 3d ad(c)
4d. Tedwsd a adb ae domsoss tominee tle y 2 ergt inthee dmasas,

vhere we lme tdcend = 0. Te erras domae dnst dl les ttn 1% & 7 i‘ftf’E.
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aiticd Iaia o tle systemmmy te dsailed
Terdatias (3) ad(4) ae atarlynt gred redts, suefa the2d ¢ =3Rtts

ol ve fidthet 2 W's afvadz W >8/v [§[6. Asa it is qite supismgtht these

apricd ddias irgy tht 2 W is bt eqd to 2 W fa the 2d Tsing o, veress

the tw ageer to e aqdl far tle 2d ¢ =3 Pits . It is & corse posille thet

these idetias ae 1t eat, bt rady godgpoimtias. Wae anatly dladti

e dtain ady to deds detler these resdts I dwyp wth lager ldticss adlstter

stetistics, advwewll pesat e dtdledresdts ina fitue pictia [ .
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caretias to seling ae liomto e inutat fa tlee qutitis. I w b asgle
i lawtt to tle spafe let in 3d ad tle maetiztiarin 4d, w gt nedts
Hichae dso vay dffrat frantle atul eprats, ht didiae ay doe to tle
resured s d the covespdig drair eprats, s epted frndaias (3)
ad (4. Ts dttoghve my i Te de to msue tle syidic Wnia d te
atorrddian times, fidrg e Mdias letven tle atoarddias ad steic
quttitics e ssypidic ldmia is omables s to e tle tre dws e
dmie aiticd egats,

Es is eypddly wdd fa tle 2d wl, fo did tle atouddias govso
doby tht ay aretias to saling oldlme aligdit. It is thedae vy dfflt

tosay wthay cafibe tht 2 =) eesnwthdta aivaylage ldtics. Te gyaat

daian (3) seamto e the mat capdlirg eddhee so far thet = m’E is infat o fa
tle 2d Idigall, dile tle rdation (4) wldimdy thet = ;SE’/E is atdly 18 Wich

1s 1t gyrat frantle wd fis to atler algaithg aper lay

4. Concl usions

Whire resuedtle atoard sias addmic aiticd eprats & tle S
Widster dgrithafor tle gl in2 3adddrasas. Whe fardsht

g tole supisindy dide apricl dedias twen tle atoanddion tines &
flese dgrithmardsirgle stetic qatities (the mgetizticn alspdfe leet). Tese
detias wld prles starfrantle fat tht tle dmis  dute dgriths ac
dody lidedto tle sicd posrtics  the sstem siree tle Sade g distars
aejut tle GigioBdanFde dgids [ , a “gria dutas” [, fatiditle
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adltive castat a is wmstet Wth 2 o tht the atoardatian tim my ke jist
andtifle d tle spofi bet, wthb ~ Q 18 . Infor dresias w fida ~ 0 167
b~00.
Te supisirg siidty & tle realt (3) led s to lak far a siila daio far
tle M grithn Te par & dwter plte dgritha ces frantle fat tla
they flp lag distes & sprs & a tim T rddive aame sz & tle lagst SV
dwter, m=< ¢ 2| >/ is metima  tle ngetiztion [ |, adtle eprat
3/v dmataizrg the dague d tle mgetiztio s s ddae sila to
ar mesred wes for the duaic egrats & te SMgrithn Binetigte this
futler, v e sded tle Satorddias by m inadila muer to the saling
d the WiFatoordaias inaqetian (1), If this ges acastat o alagrithmtlen
Tin p dvengs lile the mgetiztiay adso w lee 2 e v
Te Shataarddias scded by m (ad by s adltiod abtray astat, so
thet these pits are 1t etagledvith dles intle fds) ae dsodominKg 1 Fr
d =t tle wedts ae vay doe to a astat, Wle fo d =3 they scamto gparh a
astat & L inreses. In tw drasios the sceled atorard ias ae nt aostat,
ht they fi vy mehlstter to a logrthrtln des te uscdad dia, & cnle sen

inFg 1a), adft vy paly to a pyer lav Te dta thadae sypt the ssatio

thet
mrl%/"/E =+ xlg L Z%’/E =3/v.
@ resraats d 2 m’E in3d adz ;SE’/E indd greresdts wichae werydféat

frartle sqped dws d of/v (2 Q0 D— QD) [ [M adf/v (=) [H[2 , sme

6



gy thet =z =0).
InKg 1w dsoirdut tle resued die d tle spafe ket C u, scdedly

apide fata, inadr to dostle the lndd i adSid [

Tin,E > constant x Cp, G B > afv 2

1s 1rvbed sdisfed ly the SMgrithn Hre « 1s tle aitidd eprat fa tle spafe
ket (C f ~ L°/Y). Nsuhlourdhbs lenpoenfar the WHdgritin] 17 | dtlogh

1t gyras fraxtle fres tht wt aly ds tle lnrdldd bt thet thee myatidly

le eqdity intle eprats.
It ve capaee tle resdts d fis to C' g adr ilft/,E (tle atoarddias intle eegy
fa tle Wi dgritlny idh cavespad to the rsued s d o/v ad 2 m’E
resprctindy tlenfar d =3wfid031) ad0R]). ntwadfor drasas o =)
ad z m’E 1s dso amstat wth zra  Hee tle W dgntlnfa tle Inrg md
scam to stisfy the supidigdy siipe rddias
TiVX,E =u b x C p, %,E =0/ v, 3
e ¢ adb ae astats. InHgre 2 w gd tle dffae 7 i‘ftf’E—(a—l-be'H) far

tle vaias dmsas, wtha adb domto mminze y 2 oer aatanrage d ldtice
sdzes (wdler dies d L ae edubdfrantle ft). Weasee thet indl caes, des d
a adb cnle fardsuhtla the dffrave is o wthnaras. Ne tht dl tle aras

domlee ae prdy statisticd (ae stadod dsigtiay). Intwdrasias the lest {1

is ddamwdwtha ~ —Q 44 adb ~ QB (the dades it edud tle prsihility thet
b=l , chwldirgy that 7 ilft/,E 1s jut a arstat g C ) I tle 3d o tle

S



a exhitadiay tle mmasred ataudaia tim 7 " 1eeds to le scded ly the rio d
tle aase WHdwter s <| ¢ w| > adtle nier d ldtice sites L 4. Te saded
atoard dia timm

T="'<| ay| >/ (1)

is Wit e pesat fa tle Watoaddias. Swe ths sdig rdiois avestiraar
far the suaqtiBlity[d, tle dmic aiticd egoat > ' fo the usaledatoard dias
isgenlyz = Hd—~/v) ey istle atid epmt fa tle arddialagh
ady is the aiticd egrat far the swepibility ddidvegs s L el
Fr the SMgyithon tle lagr ettice sizs intwarlthee drasas, e wed
aprdld dute ldsing dgrithitichve e dsdqed [1 inady tornalag
prdld mbires T tle dler lattice sz, ve rmnitifle imatias inprdld wing

sdler daedmay mdires adetvals d walstaias.

3. Results

Redts fa 7 i, 1, tle irtegeted atocardetion tima far tle ey ae sonin

FEares 1(&), (b ad(c) fa d =2 3 ad4 resptivdy ¥ d =3 we lme wed a

lglg pot, wth tle stragt lires repesating 2 fis to a o lay wile fa d =2
add =4 w lme wed aleliver gd, wthtle stragdt lires repesatitg ¢ ? fistoa
legaithn Nee lower thet fa- d =4 we pd 1 Tin, . Tetler thn 7 i, fa the SW

dgritlmsirce the S¥itoandtias irmese & apwr f L Te rasucd dies
o the eymets fratle fis to the dtaae doninHe 1 T the Widgyithin
dl dmasias, adtle SMgrithiintw dresas, it is vy dffilt to dstingish
Tetvena sl eymet adalagrithiv imese in the atoardatias (ddiwald
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dgrittm Bno e d. [§ didwd 0410, wile Wifard adiwe  0H2) fa
tle aergy atooardetias [7. Whese earived Wi dia alford tht it dsofts
wl toalagittmsotlt » =0 is dsoasihlity

In for dresias aly qe redt is kon didiis 2 =0 (§1)
dgrittnfd. Snletias e dso lren die a tle wmfidd g wHl, ddiis
eyrdted to ghe the sam eynets @ tle kgl infor @ me drasias (1]

. Te remxfd d dta ae aasistat wth 2z Teg 0 fa tle WHdgrithn]§ ad1fa

SWH | withtle later resdt hirg syprted by theaadticd agrats.

2. Simul ations

Ik to the dsavprdes tetwen the aias meswants o the dadr aiticl

exuretts, e b die naicd simatios  the Iigmd in2 3ad4drasias

witg the SVl Wi dgniths with the dmd didring god stetistics an feirly

lage lettiaes, inadr to gt rdidle wws for the draic egoets. Wissuadthe

timanddiafurtion p(t ) fa the amgy adetrated e ittegated atoard dia

i 7= 1432, p(t) Tedmivaitid eprmt z is genlyr ~ L

far the dffat lattice sias is mmsuadat the irfiite dunaiticd pirt. Wmesad

the Rits fardetiond the Iirgmdl, for dichtle aiticd pitt intwdrasias is

kontole . =g (1+ V2)~ 0 SFH [ . B the 3d ml w wdtle e

Q4BB[Y , Hileintle 4d cre wlme wed QTR [1] . Adtaladaxuut o the

retlodd ve wsad to b the reserats, fis and enor estitetes, is genined. [4.
Atorardatias ae tred tiadly reesued etwencadhytte o the etire lattice,

sofar the sirge duwster WHyte, were aly afrationd the lettice sites ae yptted
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1. Introduction

Te Mite Gilo duter wite dgithn o Saden ad Mg (SV[1 ad
WE [T en damticlly redee aiticd doirg dmin apte smdias o sin
rlls, aul ths getly imese tle aptetiad dfiery & tle smeias (fo
reies d dister dgrithn see refs. [J [4 ). Tere is little theeticd urbrstadg
d tle drmits o tlee dgrith In prtiala; Little is lom s to sy they scem
o dirirete aiticd doirg dm adetdy inson s, adit dlos. Tae is o
leomtleay tichenpede the e d tle dmic aiticd epat 2 fa aysin
wll, dtlogha igros ndaz fa te S¥grithfa Pts mlls s Ten
diwed[] . Adler pdlamtichis wt Wl udsstonl is by the Shad
dgritha gre sl dws o 2 fo tle 2d Rits mdl [§ , bt bie vy dffat
Ietmia for dler olls, sches the ol inme thn tw dresias [7 [§ .

Te rasueat  drmir aiticd opets is waiady dfilt, adlsthwy
gurlstetistics aclverylag Letties are rginedinady todtdnane redts. s
is aterly the cse for tle g oll, vere anther o dffat eswaats lne
dven caflding resdts. B tle tw drasad g mdl, iitid mesdts st
2 a0 Y3 fa lth the SWid Widgnitha [1[8. Bl wk[] gz ~ 1/4
it s Leter domthit tle dtawre asistat wthalggithic dvagre spysting
tht > =0 [ . Rut wsdts dowtlet it is vay dfflt to dstimgish btwmn a

lgrithad a sdl e [4.

Meuaats mtle thee drasiad ml e poento e just s dffilt, wth
s d z fa the S grithmag e fraQ304) toQHD) [J[9[1] . k- the W
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Abstract

Wlae mesued tle atoarddias far tle Sader g ad the W duster

witte dgrithufa tle liigmol in2 3ad4 desas Te dafa the W

dgrithmsgst tht tle atonddias ae liraly idaad to tle spdft let, in
Wichese the dmair aiticd eqeat 2 in.p =0o/v . Brtle SadeWgdgritm
scling the ataarddias by the aeeg mimdwster size gvws dtler a astat

a algaithmiidhirgies thet 2 %’/E =3/v fa tle Idpad.
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