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2. Quantum effects caused by external singular magnetic fields

Pedepar:

1. Inceprarnisi IpUCBAYEHA TEOPETUYHOMY JOCII)KEHHIO KBAHTOBUX €(eKTiB, BUKJIMKAHNX HASIBHICTIO B CUCTEMAX 3
KBAaHTOBAaHUM GO30HHUM Ta (PEPMiOHHUM IOJISIMU CUHTYJISIPHOTO 30BHIIIHBOTO MArHiTHOTO MOJIs. Y BUNAKY
KBaHTOBAHOI'O GO30HHOTIO M0JISI OCTiIKEHO iHIYKOBaHUI BaKyyMHUI T€H30p eHeprii-iMnysbcy B npoctopi-yaci
poamipHOCTi d + 1 3a HasiBHOCTI MarHiTHOi 6paHu po3MipHOCTi d - 2, @ TaKO>XX 3BOPOTHil BIVIUB BAKYYMHOI'O TEH30pa
€HEePprii-iMIysbCy Ha METPUKY TPOCTOPYy-4acy. Y BUNIaIKy KBAHTOBAHOTO (PepMiOHHOTO NOJISl IPY CKiHYEHHIN
TemrepaTypi B (2 + 1) - BUMipHOMY NIpOCTOpi-4aci JOCiI)KeHO iHIyKOBaHi KBAaHTOBI YncJa: 3apsi, iHIyKOBaHUI
IIOTIK, CIIiH, Op6iTasb-HUi Ta IOBHUI KyTOBI MOMEHTH Ta iX KopeJsiwii. OTpruMaHo aHaJiTU4HI BUpa3u JJ1st
KOMIIOHEHT iHIyKOBAaHOT'O BaKYyMHOT'O TEH30pPa €HEPrii-iMIIyJIbCy MAaCMBHOIO 3aPSI’KEHOT0 CKaJISIPHOTO 10J1s. B
HaMiBKJIACUYHOMY HaOJIM>KEHHI OTPMMAHO aHAJITAYHI BUPa3y i1 MOIM(PIKOBAaHMX KOMIIOHEHT METPUKU ITPOCTOPY-

4yacy Ta pO3IJISIHYTO rpaBiTaliiiHi edpexTu (rpaBiTauiiiHuii norexnuias, gedinut kyra). OTpUMaHo aHAJITUYHI BUpa3u



17151 iHIYKOBaHUX KBAaHTOBUX YMCEJ DY CKiHYEHHIN TEMIIEPATypi 14 ifeanbHOro gpepmi-rasy y (2 + 1) - BuMipHOMy
IIPOCTOPi-4Yaci 3a HAABHOCTI CUHIYJISIPHOTO TOYKOBOTO MarHiTHOro BUXOpPY. [I0Ka3aHo, 110 yMOBa HEBiJl'€MHOCTI
KBapaThyHoi puykTyalii pepmioHHOro yncsna Hakaaae gpiznyHe 06MeKeHHs Ha MOXKJIMBI 3HaU€HHS IapameTpa

CaMOCIIPSA>KEHOTI'O PO3MUPEHHS ramiJibTOHiaHa CHUCTEMMU, 1110 3a7a€ FpaHI/I‘{Hi YMOBU B MiCU‘i 3HaXOJ>KEHHS BUXODY.

2. Thesis is devoted to the investigation of the quantum effects caused by existence of the external singular
magnetic field in the systems with quantized boson and fermion fields. In the case of the quantized boson field, the
induced vacuum energy-momentum tensor was investigate in the arbitrary space-time dimension d + 1 in the
presence of magnetic brane of the dimension d - 2, and the backreaction of the vacuum polarization effect on the
background metric. In the case of the quantized fermion field at finite temperature at space-time dimension 2 +1,
the induced quantum numbers (fermion number, induced flux, spin, angular and total angular momentum) and its
correlations are investigated. The analytical expressions were obtained for the components of the induced vacuum
energy-momentum tensor of the quantized massive charged scalar field. Using semi-classical approach, it was
found the first-order metric modifications and the corresponding gravitational potential and deficit angle. The
analytical expressions were obtained for the induced quantum numbers of the ideal fermi-gas in the space-time
dimension 2 + 1 at finite temperature in the presence of singular magnetic vortex. It was shown that the condition
of the nonnegativeness of quadratic fluctuation imposes physical restrictions on the region of self-adjointness
parameter, which labels boundary conditions at the location of the magnetic vortex
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