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S U M M A R Y 

From the renormalization group conside
ration it follows that the relative suppres
sion of 0- to <:b -decay widths is due to 
the decrease of the quark effective coupling 
constant with increasing resonance mass (see 
exp. (2)) when assuming the quantum numbers of 
of 0 and <:/; are identical and the limit 
r<J;(rjJ)-->37T existsas m7T-->0. 

The decrease of g2 due to the "asymp
totical freedom", (3a), with g2 = 0.55 pro
posed in ref. 2), seems to contradict the 
wide-angle pp-scattering data, fi~. 3,becau
se the simplest quark diagrams of the type 
of fig. 2 result in exp. (4) with the sup
pressing factor(i (~gi0 additional to the 
quark counting power s-10 16~ 

To avoid this contradiction we have 
proposed a finite charge renormalization 
scheme, (3b) ~ with a small g! Ai'short dis
tance scale 1nvariance" of ref. ) . 

3KcnepHMeHThl BCe yaepeHHeii CBH,neTenbCTBYIOT B llOnh
Jy Toro, 'ITO ue.naauo OTKpbiThte ·1, ·· V' 1 H t/, 2 -Me JOHbl 
JIBnJIIOTCJI a.npoHHbiMH peJouaucaMH. B caeTe JToro uau6onee 
Jara,nO'IHbiM nyHKTOM OKa3biBaeTCJI TaK Ha3biBaeMoe npa
BHnO JanpeTa U.aeiira, KOTOpoe ne)I(HT B OCHOBe llOHHMaHHJI 
Manoii WHpHHbl KaK JTHX pe30HaHCOB, TaK H pacna,na c/J , 3i7· 
O.nuoii HJ uau6onee HHTepecHbiX BOJMO)I(HOcTeii o6'hJICHeHHJI 
JTOrO Jan peT a JIBnJieTCJI yMeHbWeHHe JctxlleKTHBHOH KOH
CTaHTbl B3aHMO,neHCTBHJI KBapKOB C poCTOM MaCCbl pe 30HaH
ca. O.nuaKo, na.naeT nu JTa KOHcTaHTa .no uyn11, KaK npe.n-

, ! 
naratoT aoTOpbi 1 2. /"acHMllTOTH'IecKaJI cao6o.na" - AC/ 
unu )l(e oua ocTauaanuaaeTCJI ua 
Koue•moii aenH'IHHe .':I: ? 

HeKOTOpOH Manoii, HO 

C TO'IKH 3peHHJI TeOpeTHKa, nepBaJI B03MO)I(HOCTb Ka
)l(eTCJI 6onee npuaneKaTenbHoii, u6o oua OJHa'laeT caMo
cornacoaaHHOCTb Teopuu BOJMymeuuii. Ecnu )l(e yqecTb, 
'ITO fipHpo,ne HeT ,nena ,no HaWHX MaTeMaTH'IeCKHX Tpy,nuoc
TeH, TO BTOpaJI B03MO)I(HOCTb OKa3biBaeTCJI 6onee ciJyu,na
MeHTanbHOH, H60 eii COOTBeTCTByeT ,nononHHTenbHaJI CHM
MeTpHJI ,nHHaMHKH ManbiX paCCTOJIHHH - MaCWTa6HaJI HHBa

pHaHTHOCTb /MH/. 
)J.aaaiiTe cpaoHHM wupuuy pacna.noa ¢ - H rjJ - MeJOHOB 

Ha )TT , npe,nnonO)I(HB, 'ITO OHH HMeiOT 0.!\HHaKOBble KBaHTO
Bble qucna. HJ peuopManHJauuouuoii uuaapuaHTHOCTH /KoTo
paJI HBnHeTCJI o6muM cooiicTBOM nto6blx Teopuii I 4/ I ue-

Tpy,nuo nony'IHTh, 'ITO 

r I 3 = M I )( ( m 2 I M ~ , g 2( M .7. , g 2) ) 
u i7 u 1T r;J '!' 

/1/ 

r ¢ 37T = M ¢ X ( m ! / M ¢' g 2 ) ' 

3 



r,D,e g 2 (p2, g 2)- HHBapHaHTHLIH 3apJI,D,, HOpMHpOBaHHLIH TaK, 

qTo g 2 ( p2 = 1 2 -M $ ,g2)=g2.ECJIH TenepL ,D,OllyCTHTL cy

ll.\eCTBOBaHHe KOHeqHoro npe,D,ena npu m rr -> 0 /npHMepoM 

TaKoro COpTa MO:>KeT CJIY:>KHTb pacna,D, OpTOll03HTpOHHJI, 

TO H3 /1/ HeMe,D,JieHHO llOJiyqaeM 

~ZL.- M xtg2(Ml,g2)) 
_=.if ----VL...:::--. /2/ 

r ¢ 3rr M¢ x(g2) 

3TO 03HaqaeT, qTo npHqHHOH OTHOCHTeJibHOrO llO,D,aBJieHHJI 

3THX .D.BYX pacna,D,OB JIBJIJieTCJI H3MeHeHHe 3cWJeKTHBHOH 

KOHCTaHTLI B3aHMO,D,eHCTBHJI C H3MeHeHHeM MaCCLI peJo

HaHca. 

YKaJaHHLie BLIWe B03MO:>KHOCTH y6LIBaHHJI HHBapHaHT

HOrO JapJI,D,a OJHaqaJOT cne,D,yiO~ee noue,D,eHHe B npe,D,ene 

60JILWHX p 2 ': 

- 2( 2 2) ~ 
g p ,g - ( 

2 2 2 -l 
g [ l+C g In I p J ] .D.JIJI AC /3/ 

g~+ (g2-g~)!p2!-K ,!J,JIJI MH.. /4/ 

n ~ /2 I 
pe,D,DO:>KeHHLIH B 1 1 MeXaHH3M llO,D,aBJieHHJI COCTOHT B 

TOM, qTo B MO,IJ;eJIH "UBeTHLIX" KBapKOB H rJIIOOHOB, KOTOpaJI 

o6na,IJ;aeT AC, nepexo.D. cTpaHHLIX H "JaqapoBaHHLIX" KBap

KOB B 06LiqHLJe npOHCXO.D.HT He MeHee qeM qepe3 TpH rJIIOO· 

Ha, T .e. B HH3WeM llOPJI.D.Ke onpe,D,eJIJieTCJI ,D,HarpaMMOH 

/puc. 1/. 

( 

P, ). 

tr,f 

4 

Pac. I. 

/" 
LTt 
(, 

KOTOpaJI ,D,aeT X - (g 2 ) 6 H 

f't/1
3
rrT¢ 377 =Mt/1 /M¢ (g2(M~,g2)/g2)? 

llpH 3TOM BLICOKaJI CTeneHb HHBapHaHTHOrO 3apJI,D,a H BeJIH

quHa g 2 ~, 0,55 /B TaKoii MO,D,eJIH c =25/12rr I o6ecnequ

uaeT Tpe6yeMLIH nopJI,D,OK OTHOWeHHJI WHpHH ~ 0,1 * • 

0,D,HaKO TaKOe o6~JICHeHHe OTHOCHTeJILHOrO llO,D,aBJieHHJI 

npOTHBOpeqHT llOBe,D,eHHIO ceqeHHJI pp - pacCeJIHHJI Ha 60Jib-
f I 

WHe yrJILI. 11.3BeCTHO i 5/ , qTO 3TO llOBe,D,eHHe ,D,OBOJibHO , I 

XOpOWO OllHCbiBaeTCJI "pa3MepHLIM KBapKOBLIM aHaJIH30M"/6i , 

T .e., no cyTH ,D,eJia, HH3WHMH 6opHOBCKHMH ,D,HarpaMMaMH 

e 

Pac. 2. 

KBapKOBOH TeOpHH llOJIJI, llOKaJaHHLIMH Ha pUC. 2. ,IJ;JIJI pac-

CeJIHHJI Ha <iJHKCHpOBaHHLIH yrOJI e OHH ,D,aiOT 
l\M 

~ ~-~-( g2(s,g2)]l0¢(el\M) (HJIH-!_("i(t,g
2

))
10

£(e))/4/ 
dt 8 10 tlO ' 

TaKHM o6pa30M, 3,IJ;eCb TaK:>Ke llOJIBJIJieTCJI BLICOKaJI CTeneHb 

HHBapuaHTHoro JapJI.IJ;a, KOTopaJI npu AC npHBO.IJ.HT K .D.OBOJILHO 

JaMeTHOMY ,!J,OllOJIHHTeJILHOMY na,D,eHHIO ceqeHHJI, npOTHBOpe-

*llOCKOJibKY cpe,D,HJIJI MHO:>KeCTBeHHOCTb tf -pacna,IJ;a co-
CTaBJIJieT 3,4, TO MO:>KHO O:>KH,D,aTL, qTO OCHOBHLIM a,D,pOHHLIM 

KaHaJIOM JIBJIJieTCJI tf .. 3rr . 
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'lali.\CMY 3KCuepHMCHTanLHLIM ,IJ;aHHLIM. 3TO 06CTO.HTCnLCT

BO ,IJ;CMOHCTpHpyeTC.H puc. ~ r,IJ;e nyHKTHpHOB nHHHeB 

fiOKa3aHO UOBe,IJ;eHHe THna /4/ C g.2 = 0,55, HOpMHpOBaHHOe 

Ha 3KcnepaMeHT npa S= 15. Ilo,IJ;o6Hoe npoTnaopeqae oTcyTcT

ayeT npH KOHC"'HOB BenH'IHHe 3aTpaBO"'HOrO 3ap.H,D;a gJ , 

ecna 3TOT 3ap.H,D; .n:ocTaTO'IHO Man. )J;aarpaMMLI THna yKa3aH

HLIX Ha pUC. 2 UpH 3TOM ,IJ;aiOT B TO'IHOCTH UOBC,IJ;CHHC S -I 0' . 

rpaHH~a aCHMUTOTH"'CCKOB o6naCTH onpe,IJ;enHeTC.H COOTHO

WCHHCM aenH"'HH z = g B / g 2 a s-K. KaK OTMeqanocL B : 5,' , 

3Ta rpaHa~a Haxo,n:aTC.H r,IJ;e-To B paaoHe it! ~ 2,5 T:JB 2 , 

T.e. MO)KHO O)KH,IJ;aTL, 'ITO B paBOHe : t: "1,5 yKa3aHHLie 

,IJ;Ba cnaraeMLix B /36/ cpaBHHBaiOTCH Me)I{,IJ;y co6o8. 3To 

,IJ;aeT CB.H3L Me)I{,IJ;y K H Z 

z " (1 ,5) -K ' 

H3o6pa)KeHHYto Ha puc. 4 wTpaxoaou Kpaaoil. 

ToT )Ke MexaHH3M, pa3yMeeTc.H, MO)I{eT o6ecnelfHTL u 

no,IJ;aBneHue wupHHLI tf, - Me3oHa. B npocTeilweM cnylfae 0,11;

uorntooHnoro /una )l{e npocTo qeTLipexciJepMHOHHoro/ nepexo

,IJ;a, X _ ( g 2) 2 , a 

r T 
~' :Jrr 1 d> :Jrr 

-3(z ~O-z)(9)-'')2 .0,l. 

3TO ,IJ;aeT ell.\e O,IJ;Hy CB.H3L Me)K,n:y z H K , H306pa)l{eHHYIO 

Ha puc. 4 cnnowHoB Kpuaoil. IIepecelfeHue KPHBLIX onpe,D;e-

nxeT 

K " 3 , z co 0,18. /5/ 

/TpexrntoOHHOMY MCXaHH3MY COOTBeTCTBOBana 6LI HeCKOnLKO 

6onLwax aenHlfHHa z a MeHLwax aenH"'HHa K I. 
Pa3yMeeTC.H, K 3THM BenH"'HHaM cne,IJ;yeT OTHOCHTLC.H 

BCero nHWL KaK K O~eHKaM, UOKa3LIBaiOII.\HM B03M0)KHOCTL 

06b.HCHCHH.H npaBHn l.{aeilra na,IJ;CHHCM 3cP«PeKTHBHOH KOHCTaH

TLI B3aHMO,IJ;eBCTBH.H C YMCHLWeHHCM paCCTO.HHH.H ,n:o HeKo

TOpOB Manoa KOHC"'HOB BenH"'HHLI. 

* Cne,IJ;yiOII.\He nop.H,IJ;KH .n:oMHO)KaiOT 3TY cTeneHL 'a nora
pa$MHlfeCKHe $aKTop~,( ~Q.Tophle cyMMHPYIOTC.H 77y B ,IJ;o-
6aBO"'HYIO CTCUCHL S g 0} • 0,IJ;HaKO npH Manoa 3aTpa
BO'IHOB KOHCTaHTe ~ - g~ << 1. 
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P11c. 4. 

rnaBHLIH BOITpOC - KaK ITOBJIHJieT Ha BCe paccy:>K~eHHJI 

yqeT BOJIHOBLIXlPYHKUHH ¢, 1/J H 77 -Me30HOB. MLIHa~eeMCH, 
'"ITO eMy 6y~eT ITOCBJIIUeHa O~Ha H3 CJie~yiOIUHX pa60T. 0~
HaKO npe~BapHTeJILHLIH pe3yJILTaT ITOKa3LIBaeT, 'ITO eCJIH 

~ 

.. 

g~ Mano, TO Hawe npe~cTaBJieHHe o6 a~poHax KaK o na- • 

paJIJieJILHLIX ITY'IKaX CJia6o B3aHMO~eHCTBYIOIUHX KBapKOB 

~OBOJILHO 6JIH3KO K ~eil:cTBHTeJILHOCTH. TeM He MeHee, 

O'leHL HHTepeCHO, 'ITO napaMeTphl /5/ ~aiOT ~JIJI !/J 2 

Ct. "' '1-'2 180 K3B, 

8 

ecJIH npHHJITL, 'ITO KaHan l/J2 -. !/J I + X cocTaBJIJieT '"' 30o/o, 
a rl/J I "' 100 K3B. HHTepeCHO TaK:>Ke, 'ITO ecJIH npHHJITL 

r ¢ "'620 K3B, TO ~JIJI w -Me3oHa OHH ~aiOT rw 3 77 "'10 M3B! 
MLI 6naro~apHLI :aceM coTpy~HHKaM JIT<I», yqacTBOBaB

WHM B o6cy~eHHH pa60TLI, H OC06eHHO ,lJ;.B.lliHpKOBy, 

A. T .<I»HnHnnoBy H A.A.KoMapy. 
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