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MoBga guceprariii:
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Tema gucepranii:
1. PensaTuBiCTCHKI OCIMJISTOPHI MOJIEJIi 3 HEMiHIMaJIbHMM BKJIIOUEHHSIM B3a€MOJIii

2. Relativistic oscillator models with non-minimally introduced interaction

Pedepar:

1. O6'eKT - 3aKOHOMIPHOCTI CIIEKTPIB 3B'SI3aHUX CTaHIB PEJISITUBICTCHKUX YACTUHOK Y IIOTEHLiaJIbHUX MOJISIX Ta
3B'13aHUX CTaHIB IBOYACTMHKOBUX CUCTEM. MeTa - 100y10Ba Moiesiell pessiTUBICTCbKUX KBAHTOBO-MeXaHIUHUX
OCLMJISITOPIB 3 BBEIEHHSIM IIOTEHLia/IbHOI B3aeMOZii y MiHiMalbHUI Ta HEMiHIMaJIbHUM CIIOCI0, aHali3
BJIACTMBOCTE! CIIEKTPIB 3B'sI3aHMX CTaHiB [100YIOBAaHUX MOJEJIeN Ta IIEPEeBipKa iX 3aCTOCOBHOCTI y (i3ulli afpoHiB.
Merop, ocinkeHHs - MeToau Teopil nudepeHLiasbHUX PiBHSAHD, Teopil PyHKLiNA KOMIIJIEKCHOI 3MiHHOI Ta Teopii
IpyIl; METOAM ACMMIITOTUYHUX PO3KJIAZIB. 3HAUIEHO Ta [IPOAHAI30BaHO HOBi TOYHO PO3B'S3yBaHi OCLUJIATOPHI
MogeJli 3 HeMiHIMaZIbHUM BBEJIEHHSIM B3a€MOJIii: aJlbTEPHATUBHY MoZesb ocuungaropa Jadpdina-Kemmepa-IleTso,
mozesib GepMioH-6030HHOTIO OCLUJIIATOPA, IO JOAATKOBO MICTUTh B3a€MOJIiI0, BBELIEHY Y MiHIMasIbHUIA c110ci6. I7is

piBasHb Knetina-Toppona i [Jadpdina-Kemmepa-TleTbo 3 HeMiHiMaNbHO BBEEHOIO B3aEMOIIE0 i chepuiHO-



CUMETPUYHUMU JIOPEHL-CKAJISIPHUM i JIOPEHI-BEKTOPHUM NOTEHIia/laM1 3arajlbHOTO BUTJISIAY PO3POOJIEHO
PEKYPEHTHY CXEMY OOUMCIIEHHS PeJIKe-TPAEKTOPIl 1Jis 3B'I3aHUX CTaHiB. /114 cuctemMu GpepmioH-6030H, BUXOLSIN
3 posmmpeHHs rpynu SL(2,C), 1o6yJ0BaHO HOBE PEJISITUBICTCbKE KBAHTOBO-MEXaHiUHe PiBHSIHHS, SIKe Ha BiIMiHY Bif,
CTaHJAPTHUX MICTUTb BBEEHI y HEMiHIMaJIbHUI CIIOCI0 JIOPEHL-TEH30PHI OTEHILiaN!, 10 OIUCYIOTh BHECOK
QHOMAaJIbHOTO MarHiTHOrO MOMEHTY epMmioHa. EpexTuBHICTb OOy IOBaHMX MOJEEeN MigTBEPAKeHa ixX
3aCTOCYBaHHSM [0 ONKCY KBAPKOHIIB Ta MiIOHHOIO BOJHIO. ['ay3b 3aCTOCYBaHHS PE3YJIbTATIB - NOCJiIKEHHS
CIIEKTPIB 3B'sI3aHUX CTaHIB y (i3ulli afipoHiB i sHepHil ¢izuii.

2. The objects are the features of the bound-state spectra of relativistic particles in potential fields and of two-
body systems. The goal is the construction of the relativistic quantum-mechanical oscillator models with the
potential interaction introduced in minimal and non-minimal ways, the analysis of the properties of the bound-
state spectra of the constructed models and the verification of their applicability in hadron physics. Research
techniques: methods of the theory of differential equations, the theory of functions of a complex variable, and the
group theory; methods of asymptotical expansions. New exactly solvable oscillator models with non-minimally
introduced interaction are found and analyzed, namely, an alternative model of the Duffin-Kemmer-Petiau
oscillator and the one for the fermion-boson oscillator which additionally includes the interaction introduced in
the minimal way. For the Klein-Gordon and Duffin-Kemmer-Petiau equations with the non-minimally introduced
interaction and spherically symmetric Lorentz-scalar and Lorentz-vector potentials of an arbitrary form the
recursion scheme for calculating the bound-state Regge trajectories is elaborated. Based on the extension of the
SL(2,C) group, the new relativistic quantum-mechanical equation for a fermion-boson system is constructed.
Contrary to the standard ones, this equation includes the Lorentz-tensor potentials that describe the contribution
of the fermion anomalous magnetic moment. The efficiency of the proposed models is confirmed by their
application to the description of quarkonia and pionic hydrogen. Application area of the results is the investigation
of the bound states in hadron physics and nuclear physics.
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