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PO KBAHTOBUI1 AHTAPMOHIYHHU OCLHUJISITOP TA ATIPOKCUMALII TTAJIE

. . . . 2 2 4 u
J1s KBaHTOBOTO 0iKBaJAPaTHYHOTO aHTAPMOHIYHOTO OCHMIIATOpA 3 TaMigbToHiaHoM H = %( pT+X )+kx , SKHH €

OJIHIEI0 3 TPaAMIIMHUX MoOJeNell KBAaHTOBOI MEXaHIKM Ta KBaHTOBOI Teopii IOJSi, BMBYAETHCS MiJCYMOBYBaHHS
(axTopiaibHO pO30DKHOTO psify Teopii 30ypeHb Ha OCHOBI 3alpPOIOHOBAHOTO METOAY YCEpEIHEHHS BiATOBITHHX
naHomy psny Ilage-ampokcumaHT. Yrepiie CKOHCTpy#HoBaHO ampokcumanii tumy [lazge, siki MaloTh NpaBUIIBHY
aCHUMNTOTHKY Ha HECKIHYEHHOCTI NP 3pOCTaHHI KOHCTAHTH 3B 53Ky A, IO Ja€ iCTOTHI TEOPETUYHI Ta MPaKTUYHO-
o0uHnCITIOBaNIbHI TIEpeBarn B 3aCTOCYBAHHSX JAaHOTO MeToqy. BuBUeHO 301XKHICTH 3aCTOCOBAaHMX allpOKCHMamiid Ta

PO3paxoBaHO 3alPONOHOBAHUM MCTOJOM 3HAYCHHSA eHepri'l' E0 (7\.) OCHOBHOT'O CTaHy aHFapMOHi‘-IHOFO OCHIUWJIAATOpA B

IIAPOKiif 001acTi 3MiHH KOHCTAHTH 3B°SI3Ky A .
Kniouosi crosa: aHrapMOHIYHHI OCHMIIATOD, KBAHTOBA TEOPis M0JIst, Teopis 30ypeHs, [lane-anpokcuMaHTH.
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ON THE QUANTUM ANHARMONIC OSCILLATOR AND PADE APPROXIMATIONS

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

traditional quantum-mechanical and quantum-field-theory models, we study summation of its factorially divergent
perturbation series by the proposed method of averaging of the corresponding Padé approximants. Thus, for the first
time, we are able to construct the Padé-type approximations that possess correct asymptotic behaviour at infinity with a
rise of the coupling constant A . The approach gives very essential theoretical and applicatory-computational
advantages in applications of the given method. We also study convergence of the applied approximations and calculate
by the proposed method the ground state energy E, (x) of the anharmonic oscillator for a wide range of variation of the

coupling constant A .
Keywords: anharmonic oscillator, quantum field theory, perturbation theory, Padé approximants.
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