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The wave functions are given for the eight-dimensional isotropic oscillator,
five-dimensional Coulomb and SU(2) Yang-Coulomb monopole problems, three-
dimensional MIC-Kepler problems, generalized MIC—Kepler problem and generalized
Kepler—-Coulomb and oscillator systems, as well as four-dimensional isotropic and
double singular oscillator in coordinates systems in which separation of variables
is allowed in the corresponding Schrédinger equations. Using the condition of
orthogonality of radial wave functions with respect to the non-energy quantum
number, which we have proven, the coefficients of the interbasis expansions of
the systems given above are found. Duality transformations are established that
transfer the problem of an eight-dimensional isotropic oscillator into five-dimensional
Coulomb and SU(2) Yang-Coulomb monopole problems (Hurwitz transformation),
as well as the MIC—Kepler problem and the generalized MIC-Kepler system into
a four-dimensional isotropic and double singular oscillator (Kustaanheimo-Stiefel
transformation), respectively. The coefficients are found that relate the bases of these
systems to each other. For the five-dimensional SU(2) model of the Yang—Coulomb
monopole, the hidden SO(6) symmetry group is found and the energy spectrum is
calculated in a purely algebraic way.

The Schrodinger equation for a “Iree” particle is solved in a ring-shaped model,
and the formula is derived that generalizes the expansion of a plane wave into
spherical waves.

Quantum-mechanical scattering problems are considered in five-dimensional
Coulomb systems and SU(2) Yang—Coulomb monopole systems, as well as in the
fields of the MIC-Kepler problem.

[IprBeneHBl BOJIHOBBIE (DYHKLHH AJIsI BOCBMUMEPHOIO H30TPOIHOrO OCLHJIATOPA,
NATHMePHOH Ky/noHOBCKOH 3amaud u SU(2)-mononosss fnra-Kysmona, tpexmepHOi
3anaun MUK-Kensnepa, o6o6mennoit sanaun MMK-Kensepa n 06061meHHBIX cucteM
Kennepa-Kysona u ocumsnsitopa, a TakkKe 4YeTbIpeXMEpPHOTO H30TDONHOTO M IBa-
KBl CHHTYJISIPDHOTO OCLHMJIATOPA B CHCTEMax KOODAMHAT, B KOTOPBIX HOMYCKAaeTCs
pasjesieHVe TNepeMeHHbIX B COOTBETCTBYIOIIMX ypaBHeHusix llpenunrepa. C momo-
I[bI0 JOKa3aHHOT'O HaMH YCJIOBHSI OPTOrOHAJIBHOCTH PaJa/bHbIX BOJHOBBIX (DYHKLUHH
OTHOCHTEJIbHO HEeHepreTHYeCcKOro KBaHTOBOTO YHCJA HaleHbl KOI(M(ULHEHTH MeX-
6a3UCHBIX Pa3JoKeHHH NPHUBEIEHHBIX BBIIIE CHCTEM. YCTAHOBJIEHB! MPe0OpPa30BaHUs
LyaJbHOCTH, TepeBOAsIIHe 3aadyy O BOCbMHMEPHOM M30TPOIHOM OCLHJJIATOPE B Msi-
tuMepHble 3anauu Kysona n SU(2)-moHonoust Iura—Kysona (npeo6pasosanue ['ypsu-
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ua), a takxe 3agauyy MUK-Kensepa u o6o6uennyw cucremy MHUK-Kensepa B ue-
THIPEXMEPHBIH M30TPONHBIA U JBaXKABl CHHTYJSPHBIE ocLMJIATOp (mpeobGpasoBaHue
Kycraanxeiimo—LITudesns) coorserctBenHo. HaiineHbl KO3 pULMeHTHI, CBA3bIBAIOLIHE
Gasuchl 3THX cucTeM Apyr ¢ apyrom. Hasi nstumepHo# SU(2)-Momendt MOHOMOJS
fura—-Kynona nHaiinena ckpoitasi rpynna cummerpud SO(6) u 4ucTO anreGpandyeckKum
Croco6OM BBIUHCJIEH JHEPreTHUECKHH CIIEKTP.

Pemeno ypaBHenue lllpenuHrepa nss «CcBOGOLHOM» YACTHUIEI B KOJbLEOOPA3HOH
MOJieJI1, W BbiBeleHa (opMyJia, o6o01iaollas pasaokeHne JI0CKOH BOJHEL 110 c(epu-
4eCKHM BOJIHAM.

PaccMoTpeHBl KBaHTOBO-MeXaHHUeCKHe 3aayl pacCesiHUsl B MSATUMEPHBIX KYJIO-
HOBckO# U SU(2)-moHononst fnra-KysmoHna cucremax, a Takke B MOJSX 3ajaud
MUK-Kenepa.
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