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Pedepar:

1. Po6oTa nmpucBsiYeHa TOCiIKEHHIO KBAHTOBUX 00'EKTIB 3i CKJIaZIHOIO B3aEMO/II€I0 €JIEKTPOHHOI i POHOHHOI
nifcucTeM (Harpukiag, CUCTEMH €JIEKTPOHIB Ta BXKKUX SIJIeP Y MOJIEKYJIaX), CYyTTEBI OCOOJIMBOCTI I1OBEMIiHKU SKUX
HEMOJKJIMBO OINMCATU B PaMKax aJiabaTUYHOro HabJIMKEHHS! INTYYHUM BiJOKPEMIIEHHSIM [IUX ABOX MiJCUCTEM.
30KpeMma, Lie CIIPaBeJIMBO [JI1s1 MOJIEKYJI i3 BUPOIKEHMMU €JIEKTPOHHUMU PiBHSIMU, 10 B3aEMOIIOTS i3
KOJIMBaJIbLHUMMU CTYIIEHSIMU CBOOOIYU SITEP, SIKi, Y CBOIO Uepry, 3aTHi PO3Li/ISATU eJIeKTPOHHI PiBHI (edekT SIna-
Tennepa). JlocnimKyeTbCs Kac y3aralbHEHUX CUCTEM, IO NO€IHYE N1BA BiJOMI KJjlac MOZEJeN eJIeKTPOH-
(ononHoi B3aemozii flHa-Tennepa i [like i XxapakTepu3yeThCs B3a€MOII€I0 BUPOKEHOI €JIEKTPOHHOI MiCUCTEMU i3
IBOMa KOJIMBAJIbHUMU MOJIAMU OIITUYHUX (IHTpamoJieKyssipHUX) POHOHIB i3 B3arasi pisHUMU KOHCTaHTaMU
€JIEKTPOH-(POHOHHOTO 3B's13Ky. AHAJIITUYHO i YACEIbHO BUBYAETHCS OCHOBHUII CTaH MOJEJI i B IPpOCTOpi NapaMeTpiB
337a4i BUMINISIOTHCS 06J1aCTi pi3HOI MOBEAIHKY B 3aJ1€XKHOCTI Bifl CIiBBiHOLIEHHS MiXX KOHCTAaHTaMU 3B'SI3KY -~
JioKasisauii pyHKIiII OCHOBHOTO CTaHy Ha HUKYOMY (MiCJIsl 3HATTSI BUPOIPKEHHSI) €JIEKTPOHHOMY PiBHi 260

TyHeJI0BaHHS ii MK piBHsSIMU. Po3risigaeTscs criekTp 30ypkeHUX (GOHOHHUX CTaHiB TaKUX CUCTEM. 3a J0IIOMOr o0



BMBYEHHS CTaTUCTVKU PiBHIB Y IBOX BapiaHTax -- SIK PO3MOAiNy BiiCTaHEN MDK HalOIV>KYMMU PIiBHSIMU i
JaJIEKOCSPKHUX TI0 €HEeprii KopessaLii MiXK piBHSIMU BCTAHOBJIIOIOTBCSI KpUTEPii PO3BUTKY KBAHTOBOTO Xa0CY B TaKUX
CHCTEMaX, & TAKOX YHiBepCaJIbHi 3aKOHOMIPHOCTI TPaHUYHUX PO3IOLiIIB, IO CIIOCTEPIraloThHCS Y INMPOKOMY
Iiara3oHi 3HaYeHb IapaMeTpiB B3aeMOJjii. Y noganbuoMy CUCTEMA Y3arajabHIOEThCS HA JIAHIIOXKOK i3 iIeHTUYHUX
MoseKy kinacy SlHa-Tesnepa abo Ha MOJIeKyJly i3 1eKiJIbkoMa BUPOJKEHMMU €JIEKTPOHHMUMU PiBHIMY, Y SKii

IOCJTIiIKY€eTbCSl KBAaHTOBUM (Pa30BUil llepexis MK JIOKaJi30BaHOIO Ta BUIIPOMIHIOBAJIbHOO (azami.

2. The object of the present work are quantum objects with complicated interaction between electron and phonon
subsystems in them (for example, systems of electrons and heavy nuclei in molecules), whose essential behaviour
cannot be described within the adiabatic approximation by artificially separating these two subsystems. In
particular, this is the case of molecules with degenerate electron levels, interacting with vibrational degrees of
freedom from nuclei, which, in their turn, can split the electron levels (Jahn-Teller effect). We investigate the
generalized systems, combining two traditionally considered Jahn-Teller and Dicke model classes and
characterizing by the interaction between the degenerated electron subsystem and two oscillatory modes of the
optical (intramolecular) phonons with generally different interaction constants. We study analytically and
numerically the ground state of such systems and reveal the domains of different behaviour of the system in the
space of the model parameters depending on the relation between the coupling constants -- the regime of
localization of the ground state function on the lower electron level (after level splitting) or tunneling between
levels. We investigate the spectrum of the excited phonon states of this system. Using two variants of the level
statistics, namely, the nearest-neighbour and long-range correlations (in the energy space) we establish the
criteria for development of the quantum chaos in such systems and universal properties of a limiting statistical
distribution, observed in a wide range of the coupling constants values. Further the system is generalized to the
chain of identical Jahn-Teller molecules or to a molecule with several degenerated electron levels and the quantum
phase transition between localization and radiant phases is studied.
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