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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.05.15

Tema guceprauii:
1. Hapbap'epHa frHaMika YaCTMHOK Yy 6araTosIMHMX IOTEHIiaax: IMHAMIYHUI XaoC Ta CyIlepCUMEeTPis

2. Over-barrier dynamics of particles in multi-well potentials: dynamical chaos and supersymmetry

Pedepar:

1. Incepraliiio NpUCBSIYEHO JeIKUM IIUTAaHHSIM KJIACUYHUX HaJI0ap'epHUX NIEPEXOMIB y MOTEHIliaaxX CKIaAHOl
reoMeTpii Py HaABHOCTI 3MIIIAHOTO CTaHY Ta 3aCTOCYBaHHA METOLIB N = 4 CyliepCUMMETPUYHOI KBAHTOBOI MEXaHIKN
L7151 TOOYZ0BY TOYHO PO3B'SI3yBaHUX CTOXaCTUYHUX MoJeJsiell i3 moTeHIjjaaMu HeTpuBiaibHOI Tomosorii. Briepiie
OJIEP>KaHO MPaKTU4HE OOI'PYHTYBAHHS 3aCTOCYBAHHS F€OMETPUYHUX KPUTEPIiB CTOXaCTUYHOCTI Y ABOBUMIPHUX
6araToSIMHUX IOTEHIia/ax i3 3MilIaHMM cTaHOM. OTPMMAaHO YMOBH, 3a IKMX MOXXYTb 3aCTOCOBYBATHCS TaKi
KpUTEPIi, a TaKOX 3alIpONIOHOBAaHA CX€Ma IX KOPEKTHOT'O 3aCTOCYBaHHS. Briepie 11 KIacU4YHOI 3a7a4i BUJIbOTY IIPU
HasIBHOCTI 3MillIaHOTO CTaHy OTPUMAaHO 3aKOHU BUJIbOTY IJ1s1 PIBHOMIPHOTO Ta TOYKOBOTO aHCaMOJIiB Ta CyTTEBI
XapaKTEPUCTUKHU LIMX 3aKOHIB, 30KpEMa, BUBHAYEHO XapaKTePHi I'Pyy YaCTUHOK Ta OTPMMAHO aCUMIITOTUYHI
PO3MOAiNM YaCTUHOK Y TaKMX MOoTeHLianax. KOHKpeTHWi NpUKiaz, peasisalii 3MillaHOro CTaHy BUBYEHO 15

PeaNiCTUYHOI MOJIei, SIKa [PYHTYETBCS HA PO3IJIALi PYXY 3apSAIyKEHNX YaCTUHOK Y MarHiTHOMY MOJIi aKCiaJlbHUX



CTPYMiB Ta OTPMMAaHO OCHOBHI BJIaCTUBOCTI pO3Majy 3MillIaHOTrO CTaHy y Takill cucTeMi. Briepiie 3arporoHOBaHO
cxeMy No6yZ0BM HOBUX TOYHO PO3B'SI3yBaHUX CTOXAaCTUYHUX MoJesiel B paMKax N = 4 CylepCUMETPUYHO]
KBAaHTOBOI MexaHiku.Ha npukiazii BAKOpUCTaHHS raMijIbTOHIaHAa FAPMOHIYHOIO OCLUJIATOPY K [I0YaTKOBOTO [IJIs
TaKoi NOOYA0BU OLEP>KAHO y3araabHEHHs npouecy OpHIITeHHa-YieH6eKa 111 cTabinbHOi Ta 6iCTabiNbHOI CUCTEM.
[TobynoBaHo iepapxilo raminbToHiaHiB B paMKax N = 4 cynnepcMMeTpUYHOi KBaHTOBOI MEXaHiIK/ HAa OCHOBi OJIHOTO 3
noTeHujanis cimericrsa Ilemnsg-Tesnnepa. Po3pobseHo nporpamHe 3abe3neyeHHs 171 BUCOKOIIPOAYKTUBHOTO
MOJI€JIIOBAaHHS Xa0TUYHOI AMHAMIKM Ta IMHAMIK1 KBAHTOBUX XBUJIbOBUX I1aKETiB, IKe 6YJIO 3aCTOCOBAHE Y
41CeJIbHOMY MOJIEJIIOBaHHI B 1aHill nuceprauii. JJocigskeHi METOOU MOXKYTb O6YTH 3aCTOCOBAHi IJ1s1 pO3TJIsLy

piBHOMaHITHUX (i3UYHUX MTEPEXiTHUX MPOIIECiB.

2. The thesis is devoted to the some problems of classical over-barrier transitions in potentials with complex
topology with mixed state and applications of N = 4 supersymmetric quantum mechanics to the construction of
new exactly solvable stochastic models with non-trivial potentials. For the first time, the practical aspects of
applications of geometrical stochasticity criteria to multi-well potentials were considered, including the
applicability conditions of these criteria. The correct procedure for application of these criteria for multi-well
potentials was constructed. For the first time, the classical escape problem was studied in the context of the mixed
state and escape laws were obtained for uniform and point ensembles, as well as quantities, which characterize
these laws, characteristic trajectories groups, and asymptotic particles distributions of particles in considered
potentials. As an example of a realistic system with mixed state, the system of axially symmetric currents was
constructed and all main features of escape in such a system were researched. For the first time, the procedure for
construction of stochastic models in the framework of N = 4 supersymmetric quantum mechanics was proposed.
As an example of proposed procedure, the generalization of Ornstein-Uhlenbeck process was considered for the
case of stable and bistable stochastic models. The hierarchy of Hamiltonians was built in the framework of N=4
supersymmetric quantum mechanics starting from one of the Peschl-Teller potentials. A numerical library for
high-preformance simulations of chaotic dynamics and dynamics of quantum wave packets on Graphic Processing
Unit was developed and used in all simulations in present thesis. Considered methods can be used in the research
of various transititon processes, many of which can be described as an evolution in some classical or quantum
potential.
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