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PE®EPAT

Junnomuas pabota: 66 crpanu, 17 wutocTparuii, 5 ICTOYHUKOB.

KBAHTOBAA MEXAHUKA M TEOPUA [10JIAA, TYHHEJIMPOBAHMUE,
HMHTEI'PAJIbI 110 TPAEKTOPUAM, MHCTAHTOHbI, ABEJIEBA MOJEJIb
XUITCA.

B pabore paccmarpuBaeTcs BO3MOXKHOCTh TPUMEHEHHUS KIACCUYECKUX
peleHnii ypaBHeHui Jlarpanxka-Oiiepa B EBKIIMIOBBIX MPOCTPAHCTBAX C MHUMBIM
BpEMEHEM MpU pacu€Te TYHHEIbHBIX aMIUTUTY]T U BBISICHSAETCA 11€J1€CO00pa3HOCTh MX
UCIIOJIb30BAaHUSI HA HEKOTOPBIX MpHUMeEpax (paccMaTpUBAIOTCS KaK KBAaHTOBO-
MEXaHUYECKUE MOJICIN TaK U ToJieBbie). Tak e MPOU3BOJUTCS YHUCICHHBIN MOUCK
pelIieHuss IPU MOMOIIM METOAAa WHCTAHTOHOB M METOJA KOHEYHBIX PAa3HOCTEU B
abeneBoi mojenu Xurrca B (1 + 1) usmepeHusix 1 MOACIUPOBAHUE B3aUMOCHCTBUS
IPYIIBI TAKUX PELICHUN.

B xone pa®oTel ObU1 omHMcaH MaTEMaTUYECKUW ammapar, WCIOJb3yeMbId B
KBAaHTOBOW TEOPUM  KaJMOPOBOYHBIX TMOJIEM JJii ONUCAaHUS  BaKyyMHOIO
TYHHEJIMPOBAHUSA, a TaK e ObUIM IMOJYYEHBI CIECTYIOIINE PE3YIIbTaThl:

1. Haiinensl pemieHuss B aHAIMTUYECKOM BUJE Il MPSMOYTOJBHOIO,
TPEYTrOJBHOTO M JIBYSIMOTO IIOTEHIIMAJIOB B KBAHTOBOM MeXaHUKe (Mpu
SHEPIUSX OTIUYHBIX OT BAKYYMHBIX).

2. OnMcaH TMpoIecC BaKyyM-BaKyyMHOTO TYHHEJIUPOBAHWS ISl CIIydas
«JIOKHBIX)» BAKYYMOB B TE€OPUH HOJISL.

3. IloctpoeHo uymClieHHOE pelieHHe B BHAEC KOHPHUTypaluu CKaIIPHOTO H
BEKTOPHOTO ToJIeH 11 abeneBoi Moienu Xurrca.

4. TlpoBeneHo MOJEIMPOBAHNE B3aUMOACHCTBUS IPYIIIbl BAXPEBBIX PELUICHUH.

5. IlpoBenen ananmu3 MeroAa pemieHUs 3a7ad TYHHEIHUPOBAHUS B €BKIMIOBOM
IIPOCTPAHCTBE.

OpurvHaabHBIMH PE3yJIbTATAMU SIBJISIOTCA PEIICHUS KBAHTOBO-MEXAHUYECKUX
3a7a4 B €BKJIMJOBOM ITPOCTPAHCTBE, A TAK K€ MOJIYUYCHHBIC YUCIICHHBIC PEIICHUS IS
abeneBoll Mojenu XuWITca B BHUJE BHUXPEH IMOJEH SJIEKTPOMArHUTHOTO TOJS U
MOJIEJIMPOBAHUE B3aUMOJICUCTBHUS TPYIIIIbI TAKUX BUXPEU.



ABSTRACT

The work: 66 pages, 17 figures, 5 sources.

QUANTUM MECHANICS AND FIELD THEORY, TUNNELING, PATH
INTEGRALS, INSTANTONS ABELIAN HIGGS MODEL.

The paper considers the possibility of using of classical solutions of the
Lagrange-Euler equations in Euclidean space with imaginary time when calculating
tunnel amplitudes. Quantum mechanics and field theory considered. Found a
numerical solution by the method of instantons and the finite difference method in the
Abelian Higgs model in (1 + 1), also interaction of a group of such solutions is
modeled.

The paper describes mathematical formalism used in quantum theory of the
gauge fields to describe vacuum tunneling, as well as the following results were
obtained:

1. Found analytic solutions for rectangular, triangular and two-humped
potentials in quantum mechanics (for energies other than vacuum energy).

2. The process of vacuum-vacuum tunneling in field theory is described.

3. The numerical solution of a configuration of scalar and vector fields for the
Abelian Higgs model has been found.

4. The simulation of the interaction of a group of vortex solutions is done.

5. The analysis of method for solving tunneling problems in Euclidean space.

Original results are analytical solutions of quantum mechanical problems in
Euclidean space, as well as obtained numerical solutions to the Abelian Higgs model
in the form of a vortex electromagnetic field and simulation of the interaction of
groups of such vortices.



PO®EPAT

JpimiomHas mpana: 66 ctaponak, 17 UTFOCTparibiii, 5 KpbIHIIIL.

KBAHTABAA MEXAHIKA I TOOPBIA 1I0OJIA, TYHOJJIABAHHE,
IHTOI'PAJIBI IIA TPAEKTOPBII, MHCTAHTOHBI, ABEJIEBA MAJDJIb
XII'CA.

Y mpanpbl pasrasgaciiia MardbIMacilb TPBIMSHEHHS KIACIYHBIX PaIIdHHAY
ypayuenusy Jlarpamka-Ouiepa ¥ ayKiIigaBaid mpacTopax ca YAYHBIM dYacaM TP
pasiiKy TYHAJIBHBIX aMIUTITY/ 1 BBICBATIISICIIIIA MATA3TOIHACIIh 1X BBHIKAPHICTAHHS HA
HEKaTOphIX MpBIKIagax (pasrisgaronia sK KBaHTaBa-MEXaHIYHBIA MaJdii Tak 1
najsBbist). Tak *ka BeIpaOiisela KOJIbKAaCHbI MOIIYK PalldHHI MPbI 1anamMo3e MeTaay
MHCTAaHTOHOY 1 METaJly KaHYaTKOBBIX po3HAcLAY ¥ abeneBoit Mamani Xirca y (1 + 1)
BBIMSIPDOHHSX 1 MaJIdJISIBAHHE Y3aeMaJ13€sTHHS TPYIbI TaKIX PalIdHHIY.

VY xon3e paboThl ObIY alicaHbl MATAMATBIYHbI AMTAPAT, K1 BHIKAPBICTOYBACHLIA ¥
KBaHTaBail TAOpbIl KajmiOpoBauHae Manéy ajs aliCaHHs BaKyyMmMHara TYHAJISIBaHHS, a
TaK cama ObUIl aTphIMaHbl HACTYITHBISI BBIHIKI:

1. 3HOWA3EHBI palPHHI Y AaHAMTBHIYHBIM BBITJISAA3€ [Js IpacTakyTHara,
TPOXKyTHara 1 JBYSIMOIO IMAT3HUBIIAY Y KBaHTaBail MeXaHilbl (IIPbl 3HEPrisx
BBIJIATHBIX /1 BAKYYMHBIX ).

2. Anmicanel mpampc BakyyM-BaKyyMHara TYHSJSIBaHHS Ui BBINAJAKY
«UDKBIBBIX» BaKyyMaM ¥ T30pbI1 TOJIS.

3. [TaOynaBaHa KOJBKACHYIO pallldHHE ¥ BBIMISA3€ KaH(Irypalpll cKajaspHara i
BEeKTapHara naney as adeneBait majdmi Xirca.

4. TlpaBen3eHa MaadJIsiBaHHE Y3aeMaA3€sHHS IPYIIbI BIXPABBIX PALIIHHSAY.

5. IlpaBea3eHbl aHaii3 MeTaAy palldHHSA 3a4a4 TYHDJISIBaHHS ¥ 3VKIigaBai
PacTOPBHI.

ApBITIHANIbHBIMI  BBIHIKaMi 3'SYJSONIAa aHAMITBIYHBIS PAlIdHHS KBaHTaBa-
MEXaHIYHbIX 3a7a4 y dYKiIiaBail MpacTopbl, a TakK Ka aTpbIMaHbIs JIKaBblsi PAIIdHHI
uist abeneBoil Magpni Xirca Y BBITJIAA3€ BIXyp Hai€y sjeKTpaMarHiTHara mojs 1
MaJIIsIBAHHE Y3a€Ma3€siHHS TPYIbl TaKiX BIXYP.



