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Pedepar:

1. ¥ nuceprauiiiniii po60Ti IpOBELEeHO TEOPETUYHI OCIII>KEHHSI MOJIeJli TIOBEPXHEBOIO AUIIOJILHOIO POTOPA B
IIOTeHIjajli 3arabMOBAaHOTO 0OEePTaHHs! MiJ] BIJIMBOM 30BHIIIHBOT'O €J1IEKTPUYHOTO 110J14. [y BUNIa[IKy 3MiHHOTO
30BHIIIHBOTO €JIEKTPUYHOIO M10J1s TPOaHali30BaHO OJJHOCIIPSIMOBAaHE OOEPTaHHS AUIIOJIbHOTO POTOpa 3
[IOTE€HLIAJIbHOIO €HEPTi€l0, IO 3aJIEXKUTh Bifl 4acy, A1l HU3bKOTEMIIEPATYPHOI'O Ta BUCOKOTEMIIEPATYPHOI'O POTOPIB.
OpepXKaHO TEMIIEPATYPHI 3aJI€KHOCTI CEPEAHBOT0 AUIOJIbBHOIO MOMEHTY, KYTOBOI IIBUIKOCTI Ta TAHT€HCA
IieJIEeKTPUYHUX BTPAT, PO3TJISIHYTO BUNIAQAKHU BIUIMBY aCMMETPIi IOTEHLiany 3araJbMOBaHOT0 00€pTaHHs Ha L
XapaKTepUCTUKU. Bukopucrtano meton BuMipioBanus enektpuyHux crpymis TCIT i TCII, mo HaBeneHi
CTalliOHAPHUMU €JIEKTPUYHUMU TOJISIMU, 17151 BU3HAYEHHS JIOKAJIbHUX €HEPTeTUYHMX PiBHIB y TBEPIUX Tijlax.
3arnucaHo 3arajibHUM PO3B'SI30K peJlakCalliiiHOTO PiBHSAHHS [J1s1 OJISIPU30BAaHOCTI B iHTerpanbHiil dopmi. BueneHo
CIiBBiJHOLIEHHS JJIs1 TYCTUHU €JIEKTPUYHOTO CTPYyMY, 10 BUHMKAE 32 PaxyHOK 3MiHM NOJIgpU3allii 3pa3Ka; aHali3
LLOTO CIIiBBiIHOLIEHHS NO3BOJISIE 3 €IMHUX ITO3ULIM ONKUCYBATU BCi TEPMOCTUMYJILOBAHI NpoLecu. BpaxoBaHO

BHECOK 3MiHV PiBHOBa)KHOI MOJISIpU3allil B TEPMOCTHMMYJIbOBaHI IIPOLIECH, 110 AO3BOJISIE aHAJi3yBaTy IIPOLECH 3



IOBIJIbHUMU TEMIIEPATYPHUMU 3aJI€KHOCTIMU PIBHOB)KHOI NOJIAPU3ALLil i AieJIeKTPUYHOI CIPUMHATIUBOCTI 1 fae
MO>KJIUBICTb ONKUCYBATU CTPYMU TEPMOCTHAMYJIbOBAHOI NOJISIpU3allii i Aernossgpusallii B CMCTEMax 3i CIOHTAHHOIO

MOJISIpU3aLi€lo.

2. The dissertation is devoted to the theoretical study of the azimuthal jumping motion of an adsorbed polar
molecule in a periodic n-well potential under the action of an external electric field. Starting from the perturbation
theory of the Pauli equation with respect to the weak intensity of alternating field, we have derived explicit
analytical expressions for the time dependence of the average dipole moment, as well as the frequency
dependences of polarizability and the average angular velocity, the three quantities exhibiting conspicuous
stochastic resonance. As shown, unidirectional rotation is possible only if the external alternating field
simultaneously modulates minima and maxima of the potential. For a symmetric potential of hindered rotation, the
average angular velocity (treated by the second-order perturbation theory with respect to the field intensity) does
not vanish only at n = 2, i.e., when two azimuthal wells specify a selected axis in the system. Special attention is
paid to a two-well asymmetric potential, with the asymmetry induced by local fields which arise from
environmental inhomogeneities or from orientational ordering in the low-temperature region. As a result of the
ordering, the dielectric loss spectrum exhibits specific features, namely, some additional peaks in the low-
temperature region and a singular point with an infinite first derivative at the phase transition temperature. These
measurements are sensitive to the structure of the local surrounding of the surface centre and give important
information about it. It is therefore necessary to develop the models which enable description of polarizabilities
for rotating polar surface centers. Another way to determine rotational motion of an adsorbed polar molecule is
measuring the temperature-stimulated electric currents induced by stationary electric fields. A general solution of
the relaxation equation has been derived which includes the equilibrium polarization. The analytical form of the
solution for current density allows description of all thermally stimulated processes from the uniform point of
view. It has been pointed out that microscopic consideration of the azimuthal jumping motion of a Brownian
particle in a periodic n-well potential independently provides the relaxation equation
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