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1. B B ~ A ~ H H ~  

Ql&IeMa HCClreAOBeHHR aCEIMIITOTHP0CKOM IIOB0A0HWl HX3m @YHKUJI~ 

m a  B m@paKpac~oi o c h a c ~ n  KXX npmeKaeT B nocrremHe rom 60~1moe 
BHHMBHEB. c m@pa~pao~oB B C ~ ~ T O T E I K O ~  rnmmioro nponaraTopa a o aHa- 
J I E T H ~ ~ C ~  CBOPCTBBME KXIPKOBOM) nponaraTopa CBR~~[BBWTM ~ a m e  m- 
we npodnem KXIHTOBO~ ~ e o p m  n w ,  HBK KOH@&&EIHT H Hapyueme m- 
panb~oP o m m ~ p m .  

Teopm ~03MJlq0HEfi B BToP O ~ J I ~ C T H  H0tIpEM0HJiMa, IIOBTOw ~ 0 0 6 X 0 ~ 0  

HClTOJlb3OBaTb ApyI'E0 M0T0,ItH. ~ K T H B H ~ ~  H ~ I I ~ P T Y P ~ ~ T E I H H ~ ~  M0TOA HCCJI0- 

AOBaHEuI (fiYHKLObEj Q H H ~  B EH@pa~pa~H~f i  O ~ J I ~ C T H  OCHOBeH Ha OOBMBCT- 

HOM mlU0HXE i30HMnTOTHY0OKEX YPBHBH& II$ElW0pa - ~ ~ C O H B  (111q)/1'2/ EI 
IWU~~BOYHHX TW0CTB C ~ B H O B B  - TeBaopa (CT) IQ. H3yY0 0 r OHHO- 

I'O EponaraTOP B BTOM IIOWOA0 3aHIXMa0T WHTpWIbHOe ECTO K8rB p0- 

SyJlbTaTe Ol'OmM0HHHX ( B aK~HaJIbH0fi /4-5/, B CBeTOlIO- 

A O ~ H O &  I6'H YAaJIOCb nOHBJaTb, ¶TO HH- 
Q p a ~ p a c ~ a R  acpvJmToTHm rmossoro nponaraTopa B u a  ~ K ) * K - ~ ,  K+ o , 
IIpH OUp0AeJI0HHHX lIp0AIIOJIOX0HEKX H e  tlpoTHBOp0QiT YpaBH0HKRM m. B no- 
TeHWabHOM tIOWOA0 BTa aOEMlTOTHHB OIImA0JIR0T JIKH0&H0 ~ C T Y W ~  Ha 
~ ~ c K O H ~ ¶ H O C T H  IIOT0HWaJl M e w  KMPKOM H BHTHKBBPKOM. B BTOM CmClI0 

C¶HTaeTOR a YTO ~aitaR EH@pa~paoHaR aCHMnTOTHHB rJrpoHH0M IIOJuI odecne- 
rMne0T BtUIOJIHeHXe KBaPKOBOM KOH@&HMBHTB. m 0 ~ 0 ~  tIOA¶0pmTb, ¶TO 

lTpH BTOM HEn0I'O He I'OBOP TCX 0 K O H @ ~ & H M ~ H T ~  OTa0JIbHOI'O KBBpHB /IY. 
B AaJIbH0b0~ B W ~ O T ~  '/ IIORBWOOb AOCTaTOYHO O ~ O C H O B B H H O ~  COMH0HE0 

B ~PaBEJlbHOOTH BTOM nOB0 0 B ~ K C H ~ J I ~ H O ~  HBJIlfdpoBK0. & 0 ~ 0 ~  Tame 

OTMeTHTb HBgBBHIOM p60TJT 'IT , IIOM3aH0, WO aHaJIHTFi0OM B HyJI0 

IftYHK411~ Tam0 H0 IIPOTBBOm¶HT YpaBHeHLLRM. &IIR I?JUOOHHOPO npOIIaI'aTOpB. 

M o c n e ~ o ~ a m  KBapKOBOI'O 

W H O  donbmoe KOJDfY0CTBO Pd0T 

nponaraTop,pa K-4 H C ~ ~ J I ~ ~ O B W I C R  saAoJIm no o ~ o c ~ o ~ a ~ l v r  TaKoro 

B H ~ C T O ~ ~ E  pad0Te LfN HCCJIeJIJe7d YpaBHeHHe AJIJl KBaPKOBOPO 

nponaraTopa B ~ H @ p a ~ p a c ~ o i i  obnac~a ,  acnonbsycr B KauecTne r m o o ~ ~ o r o  
nponaraTopa ero r n @ p a ~ p a c ~ y n  acurmToTnyy ( I ) .  B pasnene 2 c yseT0I4 

TwmecTB CT ypaBHeHHe UlIl cseneHo K ~ e n m ~ e a o f i  cacTer.le mlmepeHuianb- 

HHX ~ ~ ~ B H ~ H H B  IIepBOFU IIOpqzIKa AJIJl KHBaPHaHTHLM CTPYKTYP KBaPKOBOrO 

nponaraTopa. I I a p a ~ ~ ~ e ~ p  ~ e n a ~ e a o c m  3~0f i  C H C T ~ I ~  coBnanaeT co s ~ a u e -  
C O ~ C T B ~ H H O ~ ~  asepm3 "mxatt B Hyne 8(0). B pasnene 3 

nposeneHo JlccnenoBaHue pememfi nonyueesoE cr?cTerw y p a n ~ e ~ ~ ~ l t i  AJIJ~ 

KBapKoBoro nponara~opa . Paccr,foTpe~u pememm ma p a 3 n ~ w m  s~lasemtl 

napaMeTpoB, m o m  B YpaBHeHm. I I ~ H  naparneTpe ~ e n m i e i ' x o c ~ ~  8, 
He paaaord ~ y m ,  n o ~ a ~ ~ a ~ o ,   TO Ksap~o~a i i  r ~ p o n a r a ~ o p  He rhoxeT m11eTb 

IIoJIKCHO~ O C O ~ ~ H H O C T H  HI1 B MKO# I C O H ~ W O ~ ~  TOUKe B HlKIyJIbCIiOhf nwCT- 

paHCTBe. rfpH g= 0 , sT0 COOTBeTCTByeT npnG~m;r;en~x, aGcJle~0fi XpO- 

MOAHHaTAliKM, pemeHHcr CMCTePAH Ypa~lleHHfi HaX0,DJITCR B RBHOP*! Bane. Bce 
peIIieHJlR Ilr.feIOT Cy~eCTBeHIlyIO O C O ~ ~ H H O C T L  B TOuKe 8 = 0, qce $ 
-KoHcTatiTa C B R ~ B ,  u ~ o  0 3 ~ a r l a e ~  RBHO ~ e n e p ~ y p b a ~ ~ ~ r l &  xapaKTep nony- 
YeHHHX peIIieHHfi. &JIee, BO3IlHKaKM&le IIpH MHTerPHPOBaHEM IIOCTOfIHHUe 

@~ccspylo~m rpaHnrMbom y c n o s m  , Hamewaeimm Ha @YHKLMK) T p ~ l ~ a .  
l1IoWi0 n0~ped0~€3Tb aHaJMTHrMOCTb peUeHwl B TOuKe P% 0 . Torna 
QYH- Tpma mapw m e T c c r  uenofi a ~ a n ~ ~ ~ l u e c ~ o i l  ( ~ y ~ m e t l  B mmynb- 

CIlOM IIpoCTpHCTBe. B KIlpaJIbHO CHIvlldeTpHQiOP,! npeAene M= 8= 0 
pememe cacTerm ~ a h e r i o  n RBHOM Bme JI R m e T C R  uen02 QYHKUL~~B.  
T a m d  obpaaor,~, Bce noJryseHHue peuerim ~ m o ~ c c r  peueHmm croHGBiiH1ae~~- 

HOPO Tuna. 

n o s e a e m  "'. ~ n p e ~ e n e ~ ~ e  K O H @ & H M ~ H T ~  C B E ~ ~ H O  c llOBeA0HH0M adnlrsa 
B m e r a  npocy rm.a~po~aaaoe no ~ p e ~ o s t ~ r  ~ ~ u e  I C C ~ ~ S I  y p a ~ ~ e ~ ~ e  UJ 

M ~ C C O B O ~ ~  nOB0pXHOCTH @J'HK~PW 
B S ~ E M O A ~ ~ C T B H J ~  C J?JIXX)HHHM nOJl0M 

WLFI wapKoBoro nponaraTopa B KXA 

Y ~ S H O B ~ H ~ ~  ~ ~ ~ C T O M  n0~uoca y ~ Y H K W  DEIHEI s‘'(p)= b - m  - 
rae m - rmcca map . QYHKLIEIII Dma mapm MoxeT d u ~ b  WnoB, HO 

-0T d ~ ~ b  H He IJ~JIoB rB16/, OWBKO IIOJIBl0 II0pBOI'O IIOMHB B T0¶KBP2~I);L 
(2) 

rae /n - 3aTpaBOWaR r.ElCCa KBapM, $ - KOIiCTaHTa CaR3H cF HcsesaeT. 0 6 ~ 4 e H ~ l 0  B Hynb KBapxoBoro nponaraTopa npH CHIITEM 
= 413 11 ( P, 7) - K B ~ P K - ~ ~ O H I I ~ ~ ~  ~ e p m a a  . B H ~  ~JEOHHOFU npona- 

KpaCH0a @I'yJIJIPH3 LDlE Tam0 RMlIeTOR lTpE3HaKOM K O H @ ~ ~ M ~ H T B  raTopa BO B C ~ M  O ~ J I ~ C T N  RiUIJ'JLbCHXX nepeiIeHHhM @ I ~ K C ~ P Y ~ M  BHPa)i(eHMeM / I I /  
B p t b 0 ~ 0  /'I' C nOMOUYl @ ~ H w o H ~ J I ~ H o M  AHT0rpana dm0 yCTaHOBJl0- 

HO , YTO K-' XOTR MOIBT npSTB0CTH K KOH@&HM~HTY L(BBpKOB, HO 2 4 
I ' I ~ ~ T ~ ~ B o ~ ~ W T  h48XaHu3W BOaHHKHOB0HEur CTadt~~~b~hor a n p o ~ ~ b l ~  OOCTORHH~. B DPv(9)=-i 7PpM d f?), ( 3 )  

B T O ~  padore B K o ~ ~ ~ H T H o ~  ~ U ~ P O B K ~  OW np8A.lIOX0H MeH00 CBHI?YJIRpHua, -- 8 : ;am ye,- [ -  Uqtsi.,l - . . -. . 1 
6H5~:; ', -- -..- -- . - 



nponaraTopa B none YI~OB ~ a a ~ 6 p o ~ K e  npemoaaranocb CmrympHoe noBe- 

neme sma T K- Herrto NIOHCHO npoBep3XTb. WO YpaBHBHEIe 

(5) cnpasemmo Tame H B cnyuae npemanoarem (3) .  
-ern mBapwawrHnre c~pyrcryp~ ,~J~LU KBaprcoBom nponaraTopa 

~ O H C T ~ B N F I ~  @ p ~ m  ( 6 )  B (7) B YpaBHeme (41, n o ~ W w r d  cxcTeMy Hem- 
~e&llIX ,IQCI@&?~~RI&¶WI~HHX y p a ~ ~ e m  IIepBOI'O nOpqqKa JlJG3 CTpyKTyp A 

i 
" B .  B m m e ~ d  pe3yJlbTaT HJLFI COOTB~TCTBYISi.y( cje3pa31ifep~m Be- 
namH, PJLR KOTOPKX LI~I c o x p a ~ n ~ i  npemne 0603~ase : s s~  d H 8 : 
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rAe RBHUe BEWnr B f  (+) kl b/(& AEIXYPCR COOTHOIIIeHMRIbIM (12) H 

(13) COOTBeTCTBeHHO. OCTaBIIIaRCJ3 npQH3BOJIbHaR KOHCTaHTa HHTePpHwBa- 

HWI Cf MonteT ~ ~ I T L  onpeaeneHa, Hanp irep, c ~ O M O U ~ H )  ~ K T H B H O ~  

IIOTeHIIAaJIa IWI COCTBBHMX OnepTOpQB PelJIe~m JIJM IUBBPMBHTHO~~ 

G J Y H K ~ W ~  A(+) nonyYaeTcR: no~cTaHoaKoii peluem (15) H ero npoa3~oa- 

HOH B acxomoe cooTHoueHm /IO/.  n o n y v e ~ ~ o e  peueHae B cnyvae ssldopa 

3HaKa ~ = - f  B ~ ~ ~ o C T P ~ H C T B ~ H H O ~ O A ~ ~ H O M  HanpameHm t - + - O o  

y 6 m e ~  M BO3paCTaeT BO BpeMeHMn0~06~0~ HanpameHm t 3 oo 

r~px t >O x o ~ e w o r o  nperrena npa A+ o JIJM A(+) a 
&(f ) He CyuleCTByeT. 

111. Mccneaye~ Tenepb m p a n b ~ o - m ~ a p a a ~ W .  npeaen acxoyploil cac- 
Tern (8) ( E= B(t I= o) . B 3TOt.4 cnysae nanynaera ypaaHeHae 

g# -4~ntr)/3 , n = o,~,z-.. a myqae xw 8 = -  ~ ( n + 2 ) / !  

( h = 0.1.2 . . .) pememe m e e T  norapniprrlwecrwm ~ o u w  BeTBneHwr npu 
t = o .  

B a a m ~ e m e  aatile~md, ¶TO Haue pemesrfe (15) B npeaene 540 

&TepaTYpa 

1. &ndelstam S. -Phye. Rev., 1979, v. D20, No 12, P. 3223-3238* 
Wilson K. c.-Phys. Rev. ,# 1974, v.Dl0, Mo.8, P-2445-2459- 

2. Pegel H.-Phys. Rev., 1977, v. D I 5 ,  no 10, p. 2991-3002- 



Taylar  J.C.-Vucl. Phys., 1971, v. B33, no 2 ,  P- 436-4440 
~ ~ D H O B  A.A., 3 a m e e ~  J.B. BBeAeHse n OaHToBYN TeoPJm 

mnl.r6poBoWhoc none%. "Haym" , id. 1978. 

4. Bsker M . ,  B a l l  J.S., Zachariasen F. -Nucl. Phys., 1981, 
v. ~ 1 8 6 ,  NO 3 ,  p. 531-582; 1983, v. b229, p. 445-445. 

5. AxeKceeB A.H., ANy30B E.A., E ~ ~ K O B  B.A. -Tt¶9,  1982, T. 52, )6 2 ,  
C. 187-198. 

6. I Ia~pmunIr  K.P., X e n a r m m  A.A., Xrmnanse B.hS.-Ti",IG, 1985, T. 65,  

fi 3, c. 36C-367. 
7. Ap6Y30~ E.A., BOC 3.3., A a s ~ s e B  A.H. LW@pa~pacme aCillJIITOTsKM 

rJImIIHtrx @ ~ I I K I P I #  r p ~ ~ a  B K O B ~ P U ~ H T H O ~ ~  KAiTJfdpoBKe: npeIIpUHT HGB3 

86-123. Ceprryxo~: MCDBPBB, 1986. 
8.  T p y a ~  padosem coseuraHm no npodnehle "h@paKpac~oe noBenerne B 

f c ~ a ~ ~ ~ o ~ o $ i  xpo~ionrna~mrxe". T d m s c s ,  16-18 anpenfl 198 5 Jmla a. 

:13-BO TI'Y, I985 r. , Tdnn14cm. 
9. Zhang R.B.-Pbys. Rev., 1985, v. D31, No 6 ,  P. 1512-1514. 

10. S t i n ~ l  M a y s .  Rev., 1986, v. d34, No 12,  p. 3863-3881. 
11. EQnloB T.B. ~ l @ l p a ~ p a ~ I l a f l  aCllT&tITOTUEl M KOH@&HLI~HT : 

n p e n p m ~ ~  P2-84-716, JIy6~a : OEUM, J984. 
12. A M y 3 0 ~  E.A., ~ R W N ~ B  A.M. -TI\@, 1987, T. 71, Jk I, c. 21-30, 
13. CJI~BHOB A.A.-TII(3, 1983, T. 54, 1 I, c. 52-56. 

14. Harada K.- Prog. Theor. Phys., 1982, v. 68, TT 4 ,  p. 1324-1339. 
15. Munczek H.J. - F ' I . , P .  Let t . ,  1' 35, v. 175, 2 ,  p. 215-218. 

16. Arbuzov B.<\.-P 1 . Le,:. , I 33, V. 127, l3 Ho !;, p. 497-500. rkpeB0JJ aBTOpOB 
B a l l  J.S., Zachariasen F. -Phye. Le t t . ,  1981, v. BI06, No 1-2. 

Poceik C., Tonna T. I n f r a r e d  Aaymptotica of t h e  Quark Propagator  
i n  nonabel ian Cange Theoriee. ITP BUDAPEST REPORT No 4 3 5  1985. 

HeK-WCOD M . J I . ,  PoveB B.E. - fhep~a~ @~ZGIHI, 1984, T. 39, ~ m .  5, 
CTP. 12751286 .  
Fodor Z. I n f r a r e d  Asymptotics of t h e  Quark Propagator. ITP- 

BUDAPEST REPORT No 442, 1986. 
17. Gogokhia V. Sh., Magradze B.A. Wonparturbative approach t o  

quark prppagator  i n  Covar ian t ,  t r a n s v e r e e  m u ~ e  P r e p r i n t  
CRIP K F K I  - I987 - O I / A  BUDAPEST: CRIP, 1987. 

18. Cornwall J.M.-%ye. Rev., 1974, v. D I O ,  N 8, p. 2428-2445. 
194 E@ifi10B T.B. Hpodneim K B ~ H T O B O ~ ~  TeOpSiM HenOKAJIbHHX B ~ ~ E M O J I ~ ~ C T B H ~ ~ .  

Id.: Haym , 1985. 

roroxnff B.H. ,  E@HMOB r . B . ,  Marpawe B.A.  P2-88-127 
~ O C T O H H H ~ G  r r n o ~ ~ b ~ f i  nponaraTop M K B ~ ~ K O B ~ G  
K O H @ ~ ~ ~ H M ~ H T  B K B ~ H T O B O ~ ~  XPOMOAMHaMMKe 

B3ysaeTCff YpaBHeHPie mBMHrepa - flafiC0Ha mff KBapKOBOrO 
npOnaraTOpa C yrIeTOM K ~ J I H ~ ~ o B o ~ H o ~ o  TOXAeCTBa B PiHapa- 
~ p a c ~ o f i  o 6 n a c ~ ~  K U .  l l o ~ a s a ~ o ,  s ~ o  noseAeHMe rJnooHHoro 
nponaraTopa D(K)-G4(K) B MH@paKpaCH~fi o 6 n a c ~ ~  B K0BapMaHT.- 
H 0 f i  K ~ J I M ~ ~ o B K ~  npHBOAHT K KBapKOBOMy K O H @ ~ ~ ~ H M ~ H T Y .  Bce 
nonyneHHMe pemesaff PJIH KsapKoBoro nponaraTopa R B ~ R ~ T C R  

pemeHHRMM K O H ~ ~ ~ ~ H M ~ H T H O ~ O  TMna, PiMelOT Henep~~p6a~PiB~bl f i  
XapaKTep M He HapyIllalOT KMpaJlbHYW MHBapMaHTHOCTb. 

P a 6 o ~ a  BbmonHeHa B na60paTopMw ~ e o p e ~ ~ s e c ~ o f i  @ M ~ M K M  

OmB. 

llperrpm &enmie~storo nxcmry-ra mepwau u c c n e n o e d .  Ay6na 1988 
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Gogokhia V.Sh., Efimov G . V . ,  Magradze B.A. P2-88-127 
Constant Gluon Propagator  and Quark Confinement 
i n  QCD 

Schwinger - Dyson equa t ion  f o r  t h e  quark propaga tor  
i n  QCD i s  i n v e s t i g a t e d  i n  t h e  i n f r a r e d  reg ion .  Gauge 
i d e n t i t y  i s  taken  i n t o  account .  It i s  shown t h a t  t h e  
i n f r a r e d  behaviour of t h e  gluon propagator  i n  t h e  cova- 
r i a n t  gauge D(K)-G4(K) l e a d s  t o  t h e  quark confinement.  
A l l  t h e  ob ta ined  s o l u t i o n s  f o r  quark propaga tor  a r e  of 
t h e  confinement type ,  have a nonpe r tu rba t ive  c h a r a c t e r  
and do n o t  b reak  c h i r a l  i nva r i ance .  

The i n v e s t i g a t i o n  has  been performed a t  t h e  Laborato- 
r y  of T h e o r e t i c a l  Phys ics ,  J I N R .  
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