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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.05.15

Tema guceprauii:
1. KBazikyiacnyHe HabavKeHHs 17151 PiBHSHHSA [lipaka i3 cKajsipHO-BEKTOPHUM 3B'SI3KOM Y (i3ulli BaKKO-JIETKUX

KBAapPKOBUX CHCTEM

2. Quasiclassical approach for the Dirac equation with scalar-vector coupling in physics of the heavy-light quark
systems

Pedepar:

1. O6'exT mocmimskeHHs - piBHSAHHS Jlipaka, BaKKO-JIETKi ME30OHH i ABi4iBa>kKKi 6apioHM, KBAHTOBO-MexXaHi4Ha 3ayiaya
IBOX LIEHTPIB 3 KyJIOHIBCBKOIO Ta OCLIMJISTOPHOIO B3aeMOJisiMU. MeTa - po3po0OKa anapary KBasikjlaCUYHUX
ACUMIITOTUK 171 piBHSHHS Jlipaka y 30BHIIIHIX COEPUIHO-CUMETPUYHUX CKAJIIPHOMY i BEKTOPHOMY I10JISIX Ta 0TO
3aCTOCYBaHHS JI0 CIIEKTPaIbHUX 33724 (Pi3VKK BaKKO-JIETKUX ME3OHIB Ta Teopii kBazicTalioHapHUX CTaHiB.
MeTonoM OCIIPKEHHS € METOJ, ACUMIITOTUYHMX PO3KJIAJliB B KBAHTOBO-MEXaHIYHUX PiBHSHHSAX 32 MaJIUM
napaMeTpoM - crainolo [1nanka h. [IpoBefieHo y3arajibHEHHSI YMOBU KBaHTyBaHHsI bopa-3omMmepdenbaa Ta
¢dopmyau 'amoBa 7151 IIMPUHY KBa3iCTAL[iOHAPHOTO PiBHS 3 ypaXyBaHHSIM PEJISITUBICTCbKUX €(EKTIB, CIiHY i

JIOPEHLiBCBbKOI CTPYKTYPH MOTEHIialiB B3aemogii. OTpruMaHO aHaliTUYHi BUPa3u [AJIs1 EHEPreTUYHOrO i MacOBOTO



CIIEKTPIB, CEPEIHIX paliyCiB Ta XBUJIbOBUX (PYHKLIiN BaXXKO-JIETKUX Me30HiB. [I00y10BaHO PENISITUBICTCBKY
KBa3iKJIaCUYHY TEOPilo iOHi3alii KyJIOHIBCbKOI CUCTEMU PafiiaJIbHO-CTaJNMU CKAJISIPHAM Ta BEKTOPHUM 30BHIIIHIMU
[I0JIIMU. BCTaHOBJIEHO IPYyNyIMHAMIYHOI CUMETPIii B MOJIEJIbHIN KBAHTOBO-MEXAHIYHOI 3a/a4i JBOX LEHTPIB 3
KyJIOHIBCBKOIO i OCHUJIITOPHOIO B3aeMOJisiMU. PO3paxoBaHO MAacOBUM CIIEKTP [BidiBaKKUX 6apioHiB bbqg. Cdepa
[IPaKTUYHOTO 3aCTOCYBaHHS -~ PO3PaxyHOK LIMPUH PO3IaliB BAXXKO-JIETKUX ME30HIB Ta ABiYiBaXXKUX 6apioHiB,

064 CIJIEHHSI MTOMPABOK BUIIMX MOPSIIKiB €EeKTUBHOI Teopii BAXKKUX KBAPKiB.

2. The objects of studies are the Dirac equation, heavy-light mesons and baryons with two heavy quarks and the
quantum-mechanical problem of two centres with Coulomb and oscillator interactions. The aim of present
research is the construction of quasiclassical asymptotics of the Dirac equation in the external spherically
symmetric scalar and vector fields and its applications for spectral problems of heavy-light mesons physics and the
theory of quasistationary states. The method of research is the asymptotical expansion of quantum-mechanical
equation over small parameter h (the Planck constant). The generalizations of the Bohr-Sommerfeld quantization
rule and the Gamow's formula for the width of quasistationary level with taking into account relativistic effects,
spin and Lorentz structure of the interaction potentials are proposed. Analytical formulae for the energy and mass
spectra, mean radiuses and wavefunctions of heavy-light mesons are obtained. The relativistic quasiclassical
theory of ionization of the Coulomb system in external radial-constant scalar and electric fields are constructed.
The group of dynamical symmetry for the model two centre quantum-mechanical problem with Coulomb and
oscillator potentials are obtained. The mass spectra of doubly heavy baryons are calculated. The application of
obtained results is the calculation of decay widths of heavy-light mesons and doubly heavy baryons as well as
calculation of the higher orders corrections in heavy quarks theory.
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