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IIPO BIKBAJIPATUYHHUI AHT APMOHIYHAA OCHUJIATOP —
HIAXIA Y PAMKAX PO3KJIAZLY 11O OCHUIAAITOPHOMY BA3HUCY.
I. JOCJIAKEHHSA TA PO3PAXYHOK EHEPI'IM OCHOBHOTI'O I 3BYI’KEHUX CTAHIB

JIyis KBaHTOBOT'O OIKBaIPAaTHYHOTO AHIAPMOHIYHOTO OCIMJIATOpPA 3 raMiabToHiaHOM H :%(p2 +X2)+7»X4, SKHH €

OJTHI€IO 3 KIIACHYHUX TPAIULIWHUX MOJIeNiell KBAHTOBOT MEXaHIKM Ta KBAaHTOBOI TEOpil MoJs, AOKJIaAHO BUBYAIOTHCS 1
PO3paxoBYIOTHCS HOrO OCHOBHI (Di3UYHI XapaKTEPUCTUKH Ta BIACTHBOCTI HA OCHOBI 3aCTOCYBaHHS PO3KJIaly XBHUILOBOI
(GyHKIIT cCHCTEMH TI0 IOBHOMY Ha0Opy BJIacHUX (QYHKIIH TapMOHIYHOTO OCHUIISATOPA, TOOTO MO 0a3ucy BIacHUX (YyHK-

it {(ngo)} He30ypeHoro raminproniana H ©— %( p>+ Xz). [MokazaHo my»ke xopoury 301KHICTh pO3paxoBaHHUX PiBHIB

€Heprii aHrapMOHIYHOTO OCHIIIATOPA 3aJI€KHO BiJl KUTBKOCTI BPaXOBaHUX Y PO3KIai Oa3MCHUX (QYHKITIH IS IIHPOKO-
rO CHeKTpa 3MiHM mapamerpa A . TakuM YMHOM HaMHu PO3paxOBaHO €HEpPril OCHOBHOTO Ta MIECTH MEPIIUX 30YIKEHUX
CTaHIB CHCTEMH B AyK€ IIMPOKOMY IHTEpBaJl 3MiHM KOHCTaHTH 3B 53Ky OCHMIIATOpa A . Y HUIOMYy BHKOPHCTaHHH
METO/I JIa€ JAy>Ke XOPOIIHHA 1 TOUHHH CIIoci0 Po3paxyHKy ycCix (Pi3MYHMX XapaKTEePHUCTHK CUCTEMH.
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THE QUARTIC ANHARMONIC OSCILLATOR — AN OSCILLATOR-BASIS EXPANSION APPROACH.
I.ENERGY LEVELS STUDY AND CALCULATION

For the quantum quartic anharmonic oscillator with the Hamiltonian H :%(p2+x2)+kx4, which is one of the

classic traditional quantum-mechanical and quantum-field-theory models, its main physical characteristics and
properties are thoroughly studied and calculated based on the system’s wave function expansion in a complete set of the

harmonic oscillator eigenfunctions, i.e., in the basis of eigenfunctions {(p(no)} of the unperturbed Hamiltonian

HO = %( p° + xz). Very good convergence of the calculated energy levels of the anharmonic oscillator is demonstrated

with respect to the number of basis functions included in the expansion, across a wide range of variation of the
parameter A . Thus, we have computed the energies of the ground and the first six excited states of the system for an
exceptionally wide range of the oscillator coupling constant A. In general, the proposed method provides a very good
and accurate way to calculate all system characteristics.
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