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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJai30BaHOi BYE€HOI pagu): [l 26.206.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCcTUTYT MaTemaTnky HarjioHasnbHO akaziemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417207
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: [HcTuTyT MaTematnku HAH Ykpainu
Kopg 3a €IPIIOY: 05417207
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dopma ByracHOCTI:
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InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 27.35.57

Tema gucepranii:
1. Knacudikauisg ¢popm-iHBapiaHTHUX piBHsIHb llIpboniHrepa

2. Classification of shape-invariant Schroedinger equations

Pedepar:

1. luceprarnis npucBs4YeHa TOYHO PO3B'I3HUM PiBHSIHHSM Ta CUCTEMaM PiBHSHB LlIpbogiHrepa, gKi rpaloTh BaXKINUBY
POJIb [10YaTKOBUX, HE30YPEHUX 3324 IIPM BUKOPUCTAHHI HabIM>KEHUX METOZIB, a 4acTo i cami 1o cobi
[IPEICTaBJISIIOTh 3HAYHUM IHTEpeC AJ1 NOCIiNHUKIB. Po3pobsieHo meTof Kiacudikalii popM-iHBapiaHTHUX PiBHSIHb
llpromiHrepa, 1m0 MalOTh cyneproteHiiany surisay SW_k=kQ+P+1/kRS. Y Bubpanomy kiaci kinacudikariito
IIPOBEIEHO, PE3YJIbTAT MOJAHMI Y SBHOMY BUTJISZ], 200, KOJIU 1€ HE MOXKJIMBO, Y BUIJISIZi QITOPUTMY, IJ0 MOXXe OyTH
3aCTOCOBaHUI 71 OyAb-4Koi (pikCcOBaHOi pO3MiIpPHOCTI cyneprnoTeHniany. OTpUMMaHO BU4EPIIHUH OIUC
CyNepIIOTEHIiasliB JAHOTO BUIJISIAY [TPEICTABIEHUX MAaTPULIMU po3mipy S2 times 2S. CyneprnioTeHuiany 1aHOTo
BUTJISIZLY MOXKYTb OyTHM BUKOPHMCTAHI 1151 OMKCY 33/1a4 KBAHTOBOI MeXaHIKM [ijIst Y4aCTUHOK 3i criinom S$1/28S. s
dbopM-iHBapiaHTHUX TPOGJIEM, IO BiAIOBIJAIOTH ABOBUMIPHUM MAaTPULISIM, IPUYOMY MaTpuiist SQS npomnopiiiitHa 1o
OJVHMYHOI MaTpHLi, PO3B'S3aHO CIIEKTPAJIbHY 3aJa4yy. 3HANE€HO BJIACHI 3HaY€HHS, OCHOBHUM CTaH, JOBEIEHO

KBaJIpaTUYHY iHTETPOBAHICThb 30yP)KEHUX CTaHIB.



2. Invented by E. Witten as a toy model supersymmetric quantum mechanics (SSQM) became a fundamental field
including many interesting external and internal problems. In particular the SSQM presents powerful tools for
explicit solution of quantum mechanical problems using the shape invariance approach. Unfortunately, the
number of problems satisfying the shape invariance condition is rather restricted. However, such problems include
practically all cases when the related Schroedinger equation is exactly solvable and has an explicitly presentable
potential. Well known exceptions are exactly solvable Schroedinger equations with Natanzon potentials which are
formulated in terms of implicit functions. The list of shape invariant potentials depending on one variable can be
found in the work of Cooper et al. Generalizing the supersymmetric PS problem we find a family of matrix
potentials for Shroedinger equation satisfying the shape invariance condition. Let us stress that we present the
completed classification of shape invariant superpotentials of the generic form SW_k=kQ+P+1/k RS where SP, QS
and SRS are hermitian matrices of arbitrary finite dimension. It was found potential that is a generalized effective
potential for the PS problem. Moreover, these potentials coincide for a particular value Smu=0S of arbitrary
parameter SmuS$. However, if Smu neqOS$ this potential is not equivalent to the potential appearing in the PS
problem and corresponds to a more general interaction in the initial three-dimension problem. There where
described an infinite number of shape-invariant integrable systems. In particular we present the list of
superpotentials realized by matrices of dimension $2 times 2S. The main value of the list is its completeness, i.e., it
includes all superpotentials realized by S2 times 2$ matrices which correspond to Schroedinger-Pauli systems
being shape-invariant w.r.t. shifts of variable parameters. Superpotentials of this form can be used to describe
problems of quantum mecanics for particles with spin $1/28$. For shape-invariant problems corresponding to $2
times 2$ matrices with matrix SQS proportional to the unit matrix, the spectral problem was solved. There were
found eigen values and ground state, it was proved the square-integrability of excited states.
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PeuenseHTu
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BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
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