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We discuss the formulation of QCD in Minkowski spacetime and the effect of an operator
product expansion by means of normal ordering of fields in the QCD Lagrangian. The formulation
of QCD in Minkowski spacetime allows us to solve a constraint equation and decompose the
gauge field propagator in the sum of an instantaneous part, which forms a bound state, and
a retarded part, which contains the relativistic corrections. In quantum field theory, for a
Lagrangian with unordered operator fields, one can make normal ordering by means of the
operator product expansion, then the gluon condensate appears. This gives us a natural way of
obtaining a dimensional parameter in QCD, which is missing in the QCD Lagrangian. We derive
the Schwinger—-Dyson equation for a quark, which is studied both numerically and analytically.
The critical value of the strong coupling constant as = 4/, above which a nontrivial solution
appears and a spontaneous chiral symmetry breaking occurs, is found. For the sake of simplicity,
the considered model describes only a one-flavor massless quark, but the method can be used
in more general case. The Fourier sine transform of a function with log-power asymptotics was
performed.

O6cyxnaetcst popmynupoka KX ]I B npocTpaHcTBe-BpeMeHH MUHKOBCKOTO U 3 (peKT pasJsoxe-
HHS [0 TTPOM3BEJEHHIO ONEPaTOPOB TOCPEACTBOM HOPMAJIbHOTO YIIOPSIAOYEeHHUs MOJIeH B JlarpaHKuaHe
KX . ®opmynupoka KX][ B mpocTpaHCTBe-BpeMeHH MHUHKOBCKOrO MO3BOJISIET PEIIUTb ypaBHe-
HHe OTpPaHHYEHMS W Pas3JIoKUTh IIPONaraTop KajHOPOBOUHOTO TOJs B CyMMe MTHOBEHHOH 4YacTH,
KoTopasi (QOPMHpYeT CB3aHHOE COCTOSIHWE, M 3alasfblBaloLIell 4acTH, KOTOpas COAEPXKUT pessiTH-
BHCTCKHeE TIONPaBKU. B KBaHTOBOH Teopwy MoJs I/ JarpaHKHWaHA C HEYINOPsIOUEHHBIMH MOJSMU
MOXXHO OCYILLECTBUTb HOPMaJsIbHOE YIOpsiOYeHHe TMOCPENCTBOM Pa3JjOKEHHs MO NPOU3BEIEHHIO Olle-
paTopoB, BCJEICTBHE Yero MOsIB/SETCH IVIIOOHHBIH KOHIEHCAT. DTO JaeT eCTEeCTBEHHBIH Crocod mo-
Jy4dTbh pasMmepHblil napamerp B KX/, xotoporo Hemoctaet B sarpanxuaHe KXJI. [TosyueHo ypas-
Henue llIBunrepa-Jlaficona nsi KBapka, KOTOpOe HCCeyeTcsl KaK YUC/IEHHO, TaK M aHAJUTHUECKH.
HaiineHo kpuTHYeckoe 3HaYeHHe CHUJIBHOM KOHCTAHTHI CBSI3U s = 4/7, Bblllle KOTOPOH MOSIBJISIET-
csl HETPHMBHAJbHOE pellleHHe W TPOHUCXONUT CHOHTAHHOe HapylleHWe KHpaJbHOH cHMMeTpuH. s
NPOCTOTHl pacCMaTpHBaeMasi MOJeJb ONHCBIBAET TOJNBKO 6€3MacCOBbIH KBapK C OfHMM apoOMaToM, Of-
HaKO MpPEe/ACTABJEHHBII METOL MOXKeT ObITb HCIOJNb30BaH U B Oosee obuiem caydae. Takxe crenaHo
(ypbe-npeo6pazoBaHre PYHKLUUH CO CTENeHHOU Jorapu(MUUeCKOl aCUMITOTHKOH.
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