[Mucema B DUAS. 2021. T. 18, Ne 7(239). C.634

OU3HMKA DJIEMEHTAPHbBIX YACTHL 1 ATOMHOI'O 4J1PA. TEOPUA
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In high-temperature SU(2) gluodynamics, the condensation of the zero-component gauge-field
potential Ao = const and its gauge-fixing dependence are investigated. The A and Polyakov’s
loop (L) are mutually related. The two-loop effective potential W (Ag,§) is recalculated in the
background relatvistic Re gauge. It depends on the parameter £, has a nontrivial minimum and
satisfies Nielsen’s identity. These signs mean gauge invariance of the condensation phenomenon.
We express W (Ao, ) in terms of (L) and obtain the effective potential of order parameter W (A§')
which is independent of ¢ and has a nontrivial minimum position. Hence the A§' condensate value
is detected. We show that the equation relating Ao and observable A coincides with the special
characteristic orbit in the (Ao, &)-plane along which the W (Ao, &) is &-independent. In this way
the link between these two gauge-invariant descriptions is established. The minimum value of
Polyakov’s loop, the two-loop Debye mass and thermodynamical pressure are calculated. We also
show that A§' condensate stabilizes the charged gluon spectrum in the chromomagnetic field H (T
which is spontaneously generated at high temperature due to Savvidy’s mechanism. These two
fields form a self-consistent background of plasma. Comparison with results of other authors (and
other approaches) is given.

B BricokoTeMneparypHo# SU(2)-I0ofHHAMHKe H3y4aeTcs KOHIEHCAIMs MOTeHLHana HyJeBOH
KOMIIOHEHTh! Ka/JHOPOBOUHOrO moss Ag = const M ero KaauOpoBOYHAs 3aBUCHMOCTb. [loTeHLH-
an Ao BHyTpeHHe cBsizaH ¢ neryeidl [lossikoBa (L). B pensituBHCTCKOH (hOHOBOH KanuOpoBke Re
BbIUHC/IsieTCs] ABYXMeTyeBoH sddektuBHbIH noteHunan W (Ao, §). OH okasbiBaeTcsl 3aBHCSIIHM OT
KaJMOPOBOYHOrO Napamerpa &, MMEIOLIMM HeTPHBHAJNbHBIA MMHHUMYM H yJOBJETBODPSIOLIUM TOX[E-
cTBy Hunbcena. DTy cBoiicTBa B COBOKYNHOCTH 03HAYaIOT KaJIHOPOBOUHYIO MHBAPHAHTHOCTH fIBJIE-
HUS KOHIeHcauuu. Mul Bhipaxaem W (Ao, §) B TepMuHax (L) M mosydaeM TOTEHIMaJ, Ha3BaHHBIH
3(h(heKTHBHBIM [OTEHLHAJ0M NapaMeTpa MopsAKa, KOTOPbIH SBHO He 3aBUCHT OT & M HMeeT HeTpH-
BUA/IbHOE TIONIOXKEHWe MUHHMYMa, OTKYNa HaXONMTCA HabJioflaeMoe 3HaueHHe KoujeHcata AS. Mbl
NMOKasbiBaeM, uYTO ypaBHeHWe, CBsisbiBaiollee Ao M 3HaueHHe Af, coBMamaeT co CrelMasibHOH Xa-
pakTepucTHUeCKOH op6uTOoi B miockocty (Ao, §) nepeMeHHbIX, BI0Jb KoTopoi moreHiuan W (Ao, &)
ABJseTCsl £-He3aBUCHMBIM. TakUM 06pa3oM, yCTaHaBJMBaeTCs CB3b MeXIy 3THMH KalHOPOBOUYHO-
MHBapUaHTHEIMU MeTOlaMH onucaHus. Beiuucasiores sHadenus netiu Ilosskosa, Je6aeBcKOH Macchl
B [ByXIeTJeBOM NPHOJHKEHHH U TepMOJHHaMHUecKoe 1aBjeHHe. MBI Takxke [OKa3blBaeM, 4TO KOH-
nencar A§' cTabUIM3MpyeT CIeKTp 3apsKeHHBIX IVIIOOHOB B XpoMoMmaruutHoM nose H(T), KoTopoe
CIIOHTAHHO TeHepUpYeTCsl NIPU BBICOKOH TeMIlepaType 3a cueT MexaHu3Ma CaBBUIM HaMarHHYMBaHUS
BakyyMma. [lBa 3THX KJaCCHUECKHX MOJsI 00pasyloT COMVIACOBAHHBEIM NHMHAMHUUeCKHH (DOH MJa3Mbl.
[TpoBesieHo cpaBHeHHe C pe3y/bTaTaM{ APYTHUX aBTOPOB (M APYTHX METONOB BBIYHCJEHHH).
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