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Color confinement is a fundamental phenomenon in quantum chromodynamics.
The mechanisms underlying color confinement are investigated in detail, with a par-
ticular focus on the role of non-perturbative phenomena such as center vortices and
monopoles in the QCD vacuum. By exploring lattice QCD approaches, including
the Maximal Center Gauge and center projection methods, we examine how these
topological structures contribute to the confining force between color charges. We
also address the limitations of conventional methods and suggest improvements to
the gauge fixing prescription to enhance the accuracy of string tension predictions.
Our findings support the validity of the center vortex model as a key candidate for
understanding the dynamics of the confining QCD vacuum.

KondailiHmeHT 1BeTa — (yHIZaMeHTa/bHOE SIBJIE€HHE B KBAHTOBOH XPOMOIMHAMH-
Ke. [logpo6Ho HcenenyoTess MeXaHU3MBbI, Jiexkalllhe B OCHOBe KOH(alHMeHTa LBeTa,
¢ 0cOOBbIM aKLEHTOM Ha poJib HenepTypOaTHBHBIX SABJNEHHH, TaKUX KaK LEHTPaJbHbIE
BUXpPU U MoHomnoJau B BakyyMe KX]I. Ilytem uccienoBaHus MOAXONOB peLIETOUHON
KX, Bk/souass MeTOAbl MakKCHMaJjbHOH LEHTPaJbHOH KaJUOPOBKH M LEHTPaJbHOU
MPOEKLIMH, U3yUyaeTcsl, KaK 3TH TOMOJOrMYeCcKHe CTPYKTYPbl BHOCST BKJaJ B yIEpPXKH-
BAIOLLYIO CHJIy MeXXIY [BETOBBIMH 3apsiiaMH. TakxkKe paccMaTpHUBAIOTCSl OrpaHUYeHHsT
TPaOWLHOHHBIX METONOB W TpelaraioTcsl yaydlleHHs B INpoLenype (UKCALUHU Ka-
JUOPOBKH [1JIs MOBBIILIEHHs] TOUHOCTH TPENCKAa3aHHOr0 HATsS2KeHHUs CTPYyHBI. BBIBOABI
MOATBEPXKAAIT 060CHOBAHHOCTb MOJEJH LEeHTPaJbHBIX BUXpeH KakK KJI0ueBOro KaH-
ounata Ajs noHuMaHus nuHaMukH Bakyyma KX]I, o6ecneunBaroniero KoHGalHMeHT.
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