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3ubstitute this t able fo r t a bl e 1 on PU&C J. 

n f 0 I ~ 3 4 
it 28,H 33,9 40,8 50 ,5 64 ,7 

KS 28 ,8 35,2 43 .6 56 .7 76.3 

The purpose ot thie note i6 to help answer a s imple hut impo rtant 

que s tion : wha t i8 the ",slue of the b8~ie <~CD ecale pareaeur I1JiJ , 
Preclee k nowl edge o~ t.his p8l'e!Det~r is ne ce8f18t")' for tea Ung t he in

ternel cOdeie t eney of perturbeti ve QeD end even _ore essential f or 
grand W1iticd theorl e s , ",'here . Cector of' t1l'0 uneer t ai nty in 11#1$ 

re8ul to i n 8 fe c t or of 1 6 nrn'bigui ty in the prolon li.re-t i~e. 

This ki~ ot sensiti vity ot the theoretical predi c tions to the 
ve~ue of 11;q i s unl'ortunetely Elba e n t in pe r turbet.ive cal cula tio ns 

'Io'h ieh he."te so f Ar be en the mein s ou rce of in.fo .... etion on i t . A con

Se"Bti.v e conclu s i on f' ro:l eos l yeee at herd sca tteri ng pro e e 6fu!:8 in 

l@ pt oa-h&dron. hadron-hadron end ele ctron-pOsitron i n teractions ia 

thd~ !pll lheo e proeee:tea Ore qu flnt i lati v l!'l y c:onai&tent _i t h QeD foT' 

11~ in e ratheT broad TOORe 100-400 ~eV/ c Ill. ~heT' ere , however , 

dllta which p r eter cven 8mel ler / 2/ or hig her 1 3/ valu e ot /1;;r. Thia 

l.ero;;e QpI"tled i" t he ext r ttcted ve1u88 o f /J1ifI i s not too eleT"lliog,88 

tor di fforent pt'Oeee8e8 dit.teren t t heoret i cal 8S8Wlpt io n9 lIuet be 

lIlade in ord""l" to extrac t. Ulia qusnti t y fl·ol!. raw erpc.rilDer\t-a l dat6. 

The ~8ci ot eutficienUy preeitll! date ( at, ee.y. If. level >. the i n

herently week deptndende or per\urbe~ive calcu l atio ns on A.cua:nd litl.i

ted u r.deretondinp ot the hi~htlr twist con t ributiona do not a l low an 

accurate detereinot\ on or ITH.S" fro. hard scattering proCtiBOeS elone . 

The only type of' cslcul.li ons in qeD , whi eh i s Buf-ricienUy aen

eitiy" to A.tend tor tlfhich pl"e ci al!l experi .enlill de te .:rlet euma to 

be th~ lattic6 ealculatioftl of the ha dron apectru•••he ther theae 

e81euletions are elao reliable i. e dif~i cul~ queotion to whieh .. 

return a t lbe end ot thie note. Oiv&n eo=e qu&ntity ~ with dim.naion 
(4nergy)d ,the resul ta of euch ealC\l~et.ione t eke (tor maed,ea quarks) 

. ~ 
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the form 

tr= '(A~)~ (1) 

where.1 is B cal culable number end /"- is the dimensional par9JDQ

t er appe or ing i n the constru c tion of t he continuum l iai t ot the 18t

t ic~ s pproximetione. Thi~ i s de Ci ned 98 t he s t.ul taneou8 li~ t o~ 

the l a t t ice 8pacing 8 and the bare cou pl i ng &( a1, correeponding to 

hi s opBcing, according t o 

'V -. (I ottl) _ +.' - .w~ ~ /",(1011'/ (2 ) 

I I' ~.e.. (%LA,) b L" ~(f/a/f~) 
o r PQui vall!l nt l y 

l .....d ,( t££\i- (- ~lil..) { r/ ) ( 3) j-> O "'iF"11~ (It '-J -ext -6t ~ ilL 1Tl 
~hpr~ b=\)J-2n~' /6 , e r (15J-19n )/ (66-4"r) Bnd "r deno t@8 the number r 
or ligh t ( e t~.etlvely e a801es8 ) quarks laken i nto accounl. Tho no

tion " l i gh t " and " hesvy" a re defined wi. th N8peCl to the n.lure1 lat 

tice 9cole , given by the i nverse le tti ee sp8cing a- t . The tor. of (2) 

ond (» i s gi ven by t he oeympto ti c freedom property ot lhe continuum 

QeD. If we i rlen t it) l At ti ce epecin g a wit.h the cut_orr I n th. eonven

ti onal cu t - off r egul a r i zD t ion o f the eontinuu~ ~CDt the ro J otion (2) 

i 8 just the u8uol dependen c e o f the Mre eou p1in~ conL!lltl/l t p on t ho t 

cu t-otr~ Reno rmsUzabil ity o t' QeD I1t c.-t.eLeS Ute stulpe o f ( 2 ), b .1l. do ee 

not ri~ t he yoluo of 11 Di ffe rent r enoJ"'lllHli?<st1.on seh.""eI cn rrel!J4 

pond to diff'erl!nt valUes Qf /1 anil t hus ainu to dirreNl'nt g2 (ti.}. 

The question whethe r per t urbtttir.m e:r. ponsion - whu IIUtli.lIlt ti 1.0 al l o r 

dere - g ivee 0 unique and we~ l do r i nod re~ult i6 0 ~ir rieull ~roble~ , 

"hictl ho.5 80 for no d e.finite OD8Wer / 41 .. F'o r olJ r purpoeft it Ia. im

portent only to rOBli :-:e t ho\. t bere exist s simpl e rele t ltln II_ twoen 
11 -peramelere 888oci9ted with different renoNll1:lli 7:t"lt\ Dn ac:htt:aen . Ius 

the latticfI re ~lDri%6tion t ogether with the lio.iting J,roIl'.'Pltu r~ -,1.
~ined in (2) , 0) rt'presenl9 jUli t on '~ o f t.Ap poellihie l"HnOnll tl l1 Lt t i ,n 

schemes , the re i8 aleo 9 r81ation hetwe(!n 1ft f"l"O. (fU pn' th~' l,tJ 

r o:n"Urs 11;:n ,If,..,., corree pontHne t the usuAl 1iS ond WL.lIt l"~tl 'I(t" in 

~he eonLinuam 8p6c@-tiae. 

A .,illple, bu t essent.l a l eonclu8bn trom. tfla f Ol"'lllulu Ui La Uml 

f o r dit.teren t n.r we g e l Ili rferent dependence o f' 8(g2) on i/ . i,o l. o n Ly 

la t.he loettl elope n("'de~nc:lent. , bu t IIll)r8 aign:i. .rici.tr:tly , Ltl. "Deolu 

te normalization ehanp,e ft ,jt"'[11l8tiC"Uy rilh n.,. p:Q inA Croll i,) lo more 


real1.aUc. Il -),4( aee the: _Jh-oure 1) . lo'or./:J -6/ "l aroun.l t'J , whlch lo th f:>
t 
t.,y pi c~l VAlue use'" in eurr~nt M,m1.e..Cor l o !liwu I IILionft , .el) I.eree ... 

2 

ses by an order of magnitude between n1"=O and ~f=4 ! Consequ en tly, 

given the value of 8(g2) at some perticular ,1. (by comparing Uc cal_ 

culations wi th e:aperimentel data) , t he value of AL ext ra cted by 

meana of" the fo rmula ( ) wi ll s ignificantly depend on l h e chosen VB

l ue o f n r . Varso ve r, the cl oser we ge t to t he continuum limi t, the 

bi ! ger t he di rference~ 

The releva nce at t he abo ve . in fect quite s illlpl e :Jbs erv9tion for 

l a t tice calcu l ati o ns in Qe D id eoon ected ...... ith t.he f ee t thst there ore 

compli cb tions , both pri nci pal end proc ticc i • ...-ilh pu tt i ng quarks on 

t he l Stti cl!:. The re gre ess entia l l y two difrerent lII p proech4S ho .... t o 

inclu~e quarks whi le avoi dinF. t he notori ou~ species doubl i ng probl em. 
i n onp wa y or eno~her /6/. I shel l no t il i9 cus8 merits Bnd s hortcomin 

gs o r ei t he r the 'Kilaon t'e nat cne/ 7/ o r Q tomBy of three i n the s pi 

ri t r elated but in de Loil d isti n ct formu lsti ons, kno wn und~r t he n9_ 

me Kogut- SusSki nd fe rmio1'la/S-10/. Whitt il!l ~88enti Bl h t o r.aHze 

t ha t oach o~ t hese f ou r formula t ion e re pre&~nt~ di f£er~nt regulari 

zation proceduro end. is thus aellsodo\ed wi t h di fferent 11 - pOr&alftLftr . 

'Iable 1 cont.ina th. yalue o f t he 88 8 FU net.ion or Of I""8t10 /lJ1j/A, 
f l)1' "ileon fena i ona/ l ll end tor kogu t.-Su.sskiml te.mloDs i n the molaen 

tua·8p8c/9 ,12/ ~ Analogous re~ul t." fOT o t her t ....o van .nie of t he Ie\. 

tel" ore: t o my koowledgo BO fBr no t flvei ltiblc4 Thil!!l i s unrOM.unS b!! 

e8pecially in. the eas e ot Ko(U t - Suesk ind fendons in the eonfigu r e

ti on opOce/lO/ 88 there is re een t lorp,@ st8ti8tic~ Wonte -Ce rlo cal

eulatiool1 ) / o f the hadron apeotru. u~ing thi s fo rmulation . 
Table 1 . 

The roUQ 11H7/!l, as n .function 1')( n f or 'Iilson (W ) tl nd Kogut- Suef 
kiM (KS) fem ona. 

0 1 2 3 ~ ~"r 
w 8).42 89.24 96.)6 1(]'j . 2 4 116. 27 131. 73 
KS 83 . 42 94! .4 2 103 . 05 117.97 1)7.3) 16~ .17 

~,,:; 

~ 

~ 

Kfj PigUr~ ~ The t~ctlOD l(g2 ) 
from (J) tor various VB

luee of "r <solid lines) 
end t he ratio , aultiplied 

I ty 10- 2 , of the curves eor
re8 pond ing to n r aO end 

nr =4 (deeh- IjOll.et1 line). 

~~ SS" H !.'J ,~ ~f><~ 

:I 
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In t ho f"ol l owi ng. 1 am going to di e e\ll5s resul ts of' t hree recent 
},(on te ....Cerl Q c91 culetiona of the he dT'On apectrun/13- 15/ end l hl!ir i mp

Ii catione Cor t.he. e x troctl on of AH!. • All thes e calcul!;l t i oDS . era 

~rformarl i o tho quenched opproxi~D ti ~n. which amounts to negl~ eti on 

o r a ll quQr k lo ops on t he l e tti oe . For Wi lson fe rmion& th~re axi s t. 

i n princi pl e ( though no t i n pr ac ti ce) otrBightto r .ard. pro cedure , 

known 818 hoppinr pBro::ne t e l' ~xptm8ioor how t o inclu d e: qua rk l oops of' 
srbitrar y l!I i z.e / 6/. The r equired compu te r t i me grO ....5) howe ve r , linearly 

wi th the volu~e of tho l at t i ce and tne rerore only l8ttices oL mode r a

84te liIi:z:e ( up to ) coul d !!IO f or Le eaploye-d. 
The quao t ion I want to address is tb~ f ol l owi nS : do the l attice 

r.:onte-C8r lo ee l cula t ions i n t he quen ched 8pprox-ilIIIelion gi'Ve us ao 96
tim~to o f A~ , or it not , at ~e~e t 80ae bound on it 7 To enawer 
lhi 3' ques ti on. we ne'!d to kno. how to dl!'tine t.h. conUnuuca l illl.i t in 
t he quen che O Bppro~ia9tion ond which phyeic81 quantitios art moe t 
sui table t or eomp8ri ~on witb l at ti ce calculetiona in Uris QPproxilD.e

t i OD. 1 CQJlsid&r Lhe mfl8l'1> o~ t he f - lD.eSOD as pQrlieulorly eui tablEt 

f o r ti~lng 11~ by adjus ting i t s volue t o gi ve the meeaur&d ~.770 
GeV/c2 • ba t t he f ollowi ng coneluai one woul~ ChOD8s by oOl y something 

lik e 10- 15% i f o ther low l ying hodr on ! (pr o t on, ~ ) lombdsJ ..'er e 
us ed f o r the selU pu r pose . W@ C:anno/; use t he pioD, BS it io s enlli ti

ve to t he cur r en t quark. m~ 8S (con tt'a r y \'0 the psr t iclee meol1oned 
above) Bno serVC3 in fact t o fix the volue of t he 8o-cd11od cr i Lical 
hOppi~ porsme ter . Tabl e 2 s hows t h& ~Bluee of' the l Ql t i ce opB cing a, 

requ lrnd to l~e pl"Qduc€l t h f! ex-pe r i ltlllntal value ~;::(I . 110 GeV/e~ !i t par_ 
t i cula r (J , t ogl)\.her wi th t he cor r es pondI ng lineBr lattice size nnd 

t.he reeulti1"l.g vall.JU o f' AL ana 11" r or ·nrO, J. 4. Tb~ authors or ret. 
[13-1~J cl aim to 
s ical quantities 

l.ntly, ~ 

re t'• 

• [1'1111 
d ~j

11 n j.=O 
L nf~ 3 

[KaV/ e] D.,.=4 

be alr"" sdy in the cOQ1.j nuULn region. i n whieh t he pn,y
should not depend on 

[131 [j.4 ] l"i5Tl 
0. 25 0. 10 0.15 
2.5 1 2 .+ 
2. 6 4 . 5 4.5 
0 . 62 0 .98 0. 98 
0.28 0 . 45 0 . 45 

t he la t t i ce a~cing, or equivB

Tabl e 2 . 

Latti ce opDc;ing D, eorre-apon_ 

ding l i near l8ttice .\~e d ond 
the r esu lting "., _parame t ers 

&8 defi ned. in the t ext. B0:8.ed 

Thei r el8i~ i s based on the observation thet the measured depe ndence 
ot t he produ c t m y e{(3 ) on f3 is fitted lIo'ell by the fo rmula ()) 
wi t h n~=O . ! shal l come to th! e po int when discussing t he r eliabili
ty or the used ~lculcti one at tho end of this bo te , The re ie some 
dioc repena.y betwl! en the r esul t s of rf}"t~ [1 31 and thoAe of / 1 4 ,1 5/ 

which should ror nt; O g1 v·e the B aili e v9lue of A;;;r • 
Ths extr act.ed ..olu e s o"t ;1 ;a d&p4!I!nd s igni f'i cently on the SSBlJlDled J 

number of 1i gh t qu& rks. I cons i de r nr~) or 4 r eali s t i c B .S t he le tt i
ce epe c ing 80 ) requi red t o gi'Ve the eorre -c t .ass lA co r r c opondef 
t o ~ment8 wel l a bove U,d , 8 quark ~.S~e s end just at the t hr eehold 
of t he chom ed qua r K mB1:S9 . Cl~ ... rly :finor analys i s fi r quar k: moss e:t ... 

rec ts would be wo r t hwhi1e . I took nt~J , 4 J UBt to ahow the .egni Lude 
o f the erfect o f i ncludi ng 1i gh t Quar t s. For Kogu t-Sussk i nd t ermionG 
u8ed itl lJ/ the ra t i o AiiJ!AL iv 88 y e t not known , 80 1 t..oo k aD an 

e6t..ifflstt the 'VD l ue "Voli d rO T its ClQlRIJnt.UII. "pace ysrien t / 9/. 

:table 2 shOws clear l y thel tor r e eliotic v~l uee of n r lhe rer,ul

Hng ",~ue8 o~ 11HS" ere signitic9n t l y l ower tha.n t ho s e oht El i ned f ro. 
mos t h8~ sC8tter i ng pro eosse~. This mBy be somewnat di ~qu1 e~lngf 

but. i t is on the ot.her hand DO t a:r.C l llde d t hot t he e.ffec te o f higher 

t_is l e end/or o~er8 ere i n fac l ~ore i mporta nt t han usually as sum ed. 
Several ob j ecti one c8n be r eised 8gainta the abo ve r eesonl ng. 

First, one mi ght Que.t..ion the jU8t ifi eolion of u~ing nr =3 , 4 withi n 
the quenched appr oxima t ion, wben the l stte r amQunts to o&gl ecting 

quark looPS on t h& l~tti ee _hile the n f-depend~ne e of a( /.3 ) in (3> 
is j us t the conse qu~nee ot thA exietcnce of quark l oopo . Ho wever, 

.'htl l is n~gl e eted i n the quenched opproximalion are: large Qu ark loo pa 
1.ha t i s l oops expliei t &ly viuible on lhe lattiee . Fro m the poin t of 
view of tk cont i nu u. QeD, l'luc t uetione due to Quark lo op!;! 8ILci ler 
lhan t he le t ti ee spacine eDn eoe.l ly be includftd by ueing formula ( 3) 

wi t n the corre ct, r e&l i eti e nt =3 or 4 . There is no obvious i nconsis
t en cy i n ne gl e eling ~8rge whi le includin& e~ol l quark lo ops. More
over , once we go beyo~ the quenc.lted. approximo t ion , wi thin t he hop

pin~ peromoter expansion in Dur e~8e. progrceai vely larger end lar
ger quark l oops ~r~ teke~ into 8c eount . As t he re i s no s har p distin

etion be tween " l a r ge " una "smell " l oop . t her e is aleo no basi e dif
ference "between the quenched Dpprorime ti on and t het of :fi ni t e order 

on ea:l euJ.ationa in ret. [13- 15]. hopping paramet er ezponBi an. In l he l a t ter. one would probably no t t1 "f=O 1 5 1 )0 130 
heei tate t o toke fi r ) or 4 ....h@n cons t ructi ng the con~inuu!a 1.i..m.l t . f I", " CJ 32 50 50 The ce l eulatiaD6 wero pert"orme li f 

[II.VI cI n~"" 21 29 29 ''(1)'5 . 1 ln/13, 15/and! =6/14( I therefo r e tni nk the 8ame canJBnd i n fact ehould,be done in the 
quenched approximation, ~oo. 

Secondly, one might argue t hat it is d i fficult to see how the 

4 5 
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quen ehpd epproxilJo tion could, ev~n o n t he i nf i n i t e l s t t.i ce, "fee l " the 

exi 3 t~nce or 7Jsrk l oo ps smoll e r t h9n t he l a tt i c e 8~eing , ae would 
b e n E" c e!l!!l~ry if th@ depend ence o f the lIe p5\lrnd Que:n ti~ rry e(f) o n 

(3 ~ho\Jld tbke t he rOnl of ()) with n ,.tO- Thi s objection hold s , 

however I ovrn i. n th- cee e o f (i ni te order hoppin~ parGIIIII"te r ex pan

eion . On l y i f qUlIrk loop!! of pl l si t es €Ir e includel;1 , one can hope t o 

g~ t auc " a dependence . Aa thE' rationel behind th@l quenched Dppr oxi 

e at j oD r~lies on ne p'l eeting large while ret6iDinS amoll quark loops , 

o ne s hou l d , whe n r~18 tin~ l ot.tic e e ~cing to ilL ond (j uSe the 

rormul~ ( ) ~ th " f A) or 4 Hnd accep t t he r&c t. th&t there wil l be 
no ecslinR re~ion in the strict. 6~ne~ o r t he wo rd. In Q limi t.ed re
Ri o n ot 73 ve l ue e , whe r e on a f i ni t e lat. t i ce sCQl ing i8 u8u u11y ob

Sf' r ve1 wi t tl n:t~() , t he differ en ce in the Dhape be t we4!:n a ( ;; . n r=O) 

lind e { (2 ' " 1'=3' o r a( (3 t n f c4 ) is smal l end t..he only corute quence 

or us i ng " r;;' ) o r <4 i n s t ead of n f:cO ie: t hu 3 8 bi g deereeee in t he re

flulting/lL • 
If : .0 ucttlint; region cx1atIJ , even on c. 1Il!in.1to lattice , 

Ulan tll~ re~ul t.e ror e , wi 11 d"'pend o n t he choeen ;3 , ~ntrery 
\~ th~ ~onvp"t;on~ l procr~ure. Thio is , ho~e ver r ha rdly 6ur priain g , 

a s by i n c r ,.Af lo11: (!J Wp de crt'nse the lott.!.ec sp9 cing at(3 J and t hUlS 

015-0 tht' Rmount. of 1Uark loop:> \.akpn i n t o D CCoun t i n the quenc bed 

approximo t i l) n . In thi3 ~i l.U ll tian the opti~91 clmice of i3 is t hen 

D C':omrroro15e bt'twf'en hl'D oPf'Osi tf" re -luir~=f'nte : hiFh values o f 

ure necel!Dory to "cot int'll the r ontinUl.l1Il l ird t., whil<> Em!!ll l ~ ie 

rrl't r f!'red f J"l:'rw 1.hta poi n t of t.he va lid i ty o f' the ~uHnr.hf"d o pprox i 

lIu tion. ihuCl thllt !'ol1owlnf' ,JT'Ocedu r o£! 8UgP;t'F.ti!!l i u<> l f : 

1 ) :scalinG rpP'ior1 ie i t1 rntifi~d u:'Iinl( (3 ) I:jth n r';::'0l 

2 ) i n this, 1.16UIIIIl1y n arrow , wi n Clo w ot f3 \ItHues , IIJts} ie dt!term.inecJ 

f roeD: com~Hrison or tlxporilllent.fll dst6 .... i t.1I ~ ('It .. _:;;a rlll CBlc.ul(~ t i 


o n i:J u6in,g D) wi ill n f ;;.] o r " , 

)) ,4 _dept"rl,.nr:e DC IiL '{(J ) is invl!fl.t.tgll t ed . Tne "o;Jt.iIDB1" v-alue or 


At i6 to tM> id&n li.tied wi th 1(;1)(01" (3 i n the la.tor par t or 
the BcalinE" r .... ri.;m dtrtn~:'1 .in 1). Thic fldrjs :::JQIt;.. lB::!bif:UiLy t o t he 

error or. AL ealllinB froa the Uunte-Carlo colculeuona It'.Nl8elve8o 

Thir~ , oae miRht que~tion thp rel~vfl~e~ enj rel i obll1ty of t he 

quenehej' .pproxilltltion ("81cul(ttione for ttl. construction or t.he can

tinuJ. lillrit . Tt remeins to be t!~own qu~nt.iU tively, how ic:l
portent the contribution" of qunrk loop.6 to the hadron lIol!leea real l y 

ere . Some reoc:~nt eatc:ultlt iorul 16/ coin~ ~y'!)nd th~ qUjIonchl!'.o appro:ai. 

met.ion in<Hloote that., hopet'Ully , not very rwch. 'l'h_ rll8ultti of" 16th 

order bopping pernmot~r e~pon8ion bive (on ~oderotely large 18tli c~ 

(. 

8 4 ) for the produ c t rnya<f.; =5 . 1 ) the va l ue hig he r by only 20-)0% than 

that o~ t he 1Uen c he " 8ppro xi mc t i o n Bt t he s &me f1 l::Ind t he 50:e diu 

t9nce f rom t he es ti mo ted po ei t i o n of the critical ho pping pOr l;l'E.eu t' , 

.....hi ch m98118, rou 8 h1y , fo r t he ~BlI5e cru.rr en t q'..lSrk mese. This tre nd i e 

t o be e xpecte d, 8 S t he e nergy 85 s o ci 9 t ed wi t h the n u c t u::.et.i ODt3 due 

w t.he quark: loopS e hou l d i.nc r o s s . t.hc :DOSS r) ~ ony hadron, pro vide d 

AL, ( a nd the mossee of qu a rk s) Br e held f ixed . 'I\lrn i ng t h ie a r gumen t 

around , In orde r to r eproduc e t he kno wn mess e s o f hDdron e . l ower I1L 
i n to be e3r~ c t.(I f rom ftJl l . unquen c he d cal culation.!! , CO(!lroNH~ with 

tha t o :t t he QUf!:nched approxi ma tion ~ The oUlll ba r .s ob toined f o r "..vin 

the quen cl»d eppro xi lltEl t ;o n lire t.horefo r e probabl y llpper bo und e on 

thi s param.ete r . A rc the r smell diff oronce b8 t wflJ en t he que n ched end 

unquen ched calcu l ations i 8 en ~ur$gin~ . but 00 f &r no Bcal ing beha_ 

vior anal ye i e hall be en perton u d to e at.o.bH~ h whe t he r t h i s accur9Cy 

chor e c t e rizee 0160 the continuum limi t. A18o , o~~ensive ei&ulsti one 

_ill be needed t o cle.rly loca t e the posi t ion or t he c.ri.ticel ho p

,ing perameter. 

As tor the scelinK behuvior at the hadron IIBeeee in t he w enchod 

appro xiMation , the evid.nee preeented i n ret . [13- 15] i a admi t t e cU y 

ru t he r uncon vin cia/17/ . Thie is dlf\quietinlJ especi ally i n the l ight 

ot t he r ec en t difleover/l 8/ t he t the le tt.i c l! (3 - {unct.i on doee no t 

sca le , in the r e gi on ot ~ .81ue8 i nveeti~8 t.ed i n/ 1 J - 1S/, IEI c c') J'di.ns: 

1,.0 the o sympt o t i c 8eating fOI"'Dl I B () . Neverthele s s, t he general pa_ 

t e rn or deviationo from i t hoa boen i n tcrpre te~l9/ 09 t h8 e viden c e 

~o r "ecal inR in general " . This me an" tha t in @xtr8ctin~ t hp ~81eal 

quan ti t i es !To. la t t ice caleulatione on e s hould ue e in8 te .~ ~t ( )) ~ 
slightly modi t ied tanru19 

~!9 f r(;1-~ l(l) I~J·£ (41 

.. hf're rr,.L) ie 8 lIni v p.reel f\mc ti on of ~;:, (and ,.ae::ibly nt , a e e be_ 

low) wbieh tor l-.o I!O~& ove r into t(g ). The ratio r(g2)r;.t([!/)/r{g2 } 

'ISS bPen Plrlraeter'l fro. theoret i C:Dl latti ce cal cul0tl ona ,n the quen

cbt!:d 8pprarill6tion , i.lf . Cor n taO, in r e1" . ~9] . One finds, for in

aumce)rC /'J;;.5.7jaO.&e,rC (3=6);;.-0 .81. Quelit..llt..iv.ly the .!!lilU ~iwu
lion is t.;. tM" 8xpflcted in the unquflnched c!llculat.iona, but thl! con

rete nUJllbll!ra mBy be dirterent . Ita .... do not. preeently Wlderst8nJ 

tllP rOU8on6 behinc1 the val di ty or th!! ·aC:D1in~ in gfU1er~l" formula 

(41 it i4 d .. rfieult to t1pueulote on its nrt1... pendcnce~ ~eopi.n.g Uris 

reGer.bt.i.on i.n 1Il1nd , I f!hell ~B!JUllll!' the epproxuLat.e volldj ty ot (;1 t 
.ven Cor nr~) . 4. Teking the above correc:tion to~tor~ "n t o acco~nt. 
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increase's the extra c ted value o f A.'t5bya facto r 1 . 5 at (b=5. 7 e nd 

by a fector 1.25 at /b =6 . 
Sumaarizi ng al l eourceR of u~certainty in the deter~ination of I1HJ 

frO!ll t he avai1 t)ble lattice ce1culations o f the hadron speet:ru.1II I 

con clud e tha t barring B compl e te failure of the Quenched epproxime

ion in tho continuum liclit., the resultine value of ;1~li e8 below 

100 MeV/ c . 
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05 onpe,c.eneuulI \ :.napaMeTpa KXJl npu nOMOll114 

pemeTOl.{IIb1X p3c~eTOH 


nOCneA"k~ playn lT8Thi paCQCTO'B 9 KXll Ha pemeTKe nplf no

H.UUtl·t HerOtl;J l"loIfTe-K,1PllO Ilcn 0llb3YJ'JTCR All" o~elUc-u DilpolHeTpn "w:; 
Oc.o60~ RHuHaJlHC Y;le.JUtl:l'Cff BmtRllHm ...1cf"tcliX K1f;.:Jp,(OB Ha nOCTput!

IHili IIl:!opepwu 1101'0 IIpt.:-ltf.'nn peIIlCTtl'THOA KXll H nnHt'inHP.ttlllIIH '3i1 1'-101l0

::t:omQ.IX KIUlPKOB .110Ka.101110. ~ro B CJUlY 31'01"0 Dbll'ck.;unr.ef: -:J1I311l!HUtl 

n"~(lH(,Tpa "Mi CHIlbllO -HlBIiCUT OT QUCJt.'1 n~l"kllX' KBap.I(tJD 

II Ho'lXO.D.tlTcn 0 OOn:lCTIi A <: 100 l'hB/e. 
MS 

l'aOo Tii ,,"lnonHeHQ D Jla6op3TOPIDI reopcTlflfcexOt} IlMljUKU OJUlit 

coorhq@HHIf! Oft...e.d,H:tleHHOrO HHCTMTYTU lUlepHWlI: MCCJ1e.o.oaatGtA. lly15H. 1985 

Ch~la J, E2-05-74 1 
On FixiuR, th~ Scale ill QC1) from Latt i ce CldouLIt.ions 

Recent rc..slills of ltlttic:e ~'onte-C:lirln ~ol{'ulalians 10 
Qcn are used LV csllttll1l(' the vaJut" or \~s . Spcl'iol L .Jtlelllion 
l!i paid to the rC)ll' ftliJ\,t!cl by [ he lihhl qunrks in t he ('Ull

struction of the (!()nt inuum limit of liltlicl' approximJtitJlI:' in 
QCD. The resul[in~, v.l1ul' of \ ..t; tlJ.rtb ~Iu t to be strul1~l)' .Ic
pendent on Oft LIlt' l1umber of li r:.t qu.trks l.akl!ll into .l.CI·uunt. 

theinv,-~c;ril'.olt iun 't.l& heen !.l· rJ'Cin1l4!d at the lauur.lI l ry 
uf IheorCl'il~;tI l'IIYliin=, .rrmt. 
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