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1. BakyyM TOINOJIOTiYHO-MaCUBHUX I10J1iB SlHra-Misica py HyJIbOBil Ta CKiHYEHHIN TemIeparypi

2. The vacuum of the topologically massive Yang-Mills fields at zero and finite temperature

Pedepar:

1. Po3rsigaroThCs BIACTMBOCTI BaKyyMy KaJliopyBaJbHUX IOJIB y 2+1 BUMipax 1Py HyJIbOBIil Ta CKiHYEHHIN
TeMIIepPaTypi 3 ypaxyBaHHSIM BILIMBY TOIMOJIOTYHOI Macu. O64MCIIEHHS OQHOMETIEBOro €(PeKTUBHOTO TTII0OHHOTO
IIOTeHIliajly B MarHiTHOMY I10JIi JJOBEJIO MOXJIUBICTb CTabisizalii 1oaspr30BaHOrO BaKyyMy. 3HalIeHo, 110 BaKyyM
MAaCHBHUX KajliOpyBaJIbHUX I0JIB € NEePiOAUYHOIO €JIEKTPOMArHiTHOIO CTPYKTYPOIO, 110 YTBOPIOETHCS 3aBISIKU
BiIKpUTOMY M€XaHi3My, KU Jie y TpucyTHOCTI Mmacu YepHa-CaliMoHca. BakyyMHUI IrPaTKOBUI KOHZEHCAT MOXKE
reHEepYBaTUCS CIIOHTAHHO Y BifICYTHICTh 30BHIITHBOTO MArHiTHOTO MOJIS TA [IPY CKiHYEHHIN TeMIeparypi.
[To6ynoBaHO epeKTUBHUI JlarpaHiKiaH, 110 BpaXOBYy€e BHECOK TeMIIEPAaTypHOI Ae6aiBCbKOi Macu. 3HailleHO TOYHM
BUXPOBUI PO3B'SI30K HEJIIHIHMX PiBHSIHb PYXY i3 CKIHUEHHOIO €Heprielo. Buxop onucye 4acTUHKO-NIOAi0HE

30y/I>)K€HHS HaJl TPaTKOBUM BaKyyMOM ab0, IpX BUCOKI TeMIepaTypi, OCHOBHUI CTaH MOJEI.



2. The object of the research is the properties of the vacuum of the non-Abelian gauge field in 2+1 dimensions at
zero and finite temperature with emphasis being put on the topological mass influence. The calculation of the
effective one-loop gluon potential in a magnetic field has shown the possibility of stabilizing the vacuum
polarization. The vacuum of massive gauge field has been found to be the periodic electromagnetic structure
caused by a newly discovered mechanism that acts in the Chern-Simons mass presence. The vacuum lattice
condensate can be generated spontaneously without external magnetic field, and persists at finite temperature.
The effective lagrangian has been built that includes the Debye mass contribution. An exact finite energy vortex
solution to the non-linear equation of motion has been found. The vortex corresponds either to a particle-like
excitation above the lattice vacuum or, at high temperature, to the ground state of the model.
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