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Po6ora mnpencraBnena Inctutytom mnpukiagHoi ¢isuku HAH VYkpainw.
[IpoBeneHi y poOOTi AOCTIKEHHS BITHOCATHCS JI0 TaTy31 TECOPETUYHOI (PI3HUKH.

MeTo0 MKy HayKOBUX IIpallb € JOCHI/PKEHHS IPOIIECIiB €BOJIOIIT B
HEPIBHOBAXHUX  CTOXaCTUYHUX  CHUCTEMax, I[apaMeTpud  CTaHy  SIKHX
XapaKTepU3yIOThCSI AHOMAJTbHUMU CTAaTUCTUYHUMH BIIACTUBOCTSIMH.

HayxoBa HOBU3HA ofiepKaHUX PE3YJbTaTIB MOJSATAE B TOMY, IO BIIEPIIIE:

e Ha ocHOBI Teopii HEmEepepBHUX y Yacl BUMAJAKOBHUX ONyKaHb JOCIIKEHO
npouec moaboTiB JIeBi, g SKUX PO3MNOAUIM 4YaciB OUYIKYBaHHS MK
MOCTIIOBHUMH CTPUOKAMH XapaKTePU3YIOThCS HAJIBAKKMMH XBOCTaMH, a
PO3MOJILIN IOBXKUH CTPUOKIB — BAXKKUMHU XBOCTaAMHU.

e JloOymoBaHO Ta BHMBYEHO MOJENIb pPENAKCAIIMHUX MPOIECIB y JBOPIBHEBUX
CUCTEMaX, CTPYKTYPHI €JIEMEHTH SIKUX He3aJleXH1 1 3MIHIOIOTHCS 3TITHO 3
JUXOTOMIYHUM TIPOIIECOM, PO3IOILIN YaciB MepeOyBaHHS SIKOTO Y MOKIUBUX
CTaHaX XapaKTEPHU3YIOThCS BAKKUMH Ta/a00 HATBAKKUMU XBOCTaMHU.

e 3HaiiICHO AaCHMITOTHYHI Yy 4Yacl T'YCTUHU WKMOBIPHOCTI JUJIsl IJIAHAPHOI
HEI30TPONHOI cynepaudysii y OaliCTUYHOMY pPEXHUMI Ta MPOBEIECHO
JeTaTbHUM aHATITUYHUN aHalli3 BJACTUBOCTEH OTPUMAaHUX PO3MOILTIB.

e JlochmipKeHO XapaKTePUCTUKHU CTPUOKOIOMIOHOTO CTOXAaCTHYHOTO MPOIECY B
oOMEXEHOMY 1HTEpBaJli, IO MOJACIIOEThCS Yy3araJbHEHUM PIBHSIHHSIM
JlamkxeBeHa 3 IMITyJTbCHUMH [ITyMaMH.

OpneprxaHi pe3yibTaTd PO3LIUPIOIOTH YSABICHHS PO CTATUCTUYHI BIAaCTUBOCTI
MIUPOKOTO KJIacy CKJIATHUX CHCTEM i3 aHOMAJIbHOK IMOBEIIHKOI Ta PO3BHBAIOTH
MeToH iX omucy. BoHM MOXyTh OyTH BUKOPUCTaHI B HAYKOBO-IOCiHUX IIEHTPAX,
JIe TIPOBOJUTHLCS MOJICIIOBAHHS SIBHII, IIOB’S3aHUX 3 TPAHCIOPTOM 0O €KTIB Yy
HEOJHOPITHUX CEpPEeJOBUIAX Ta JBOBUMIPDHUX TaMUIBTOHOBUX CHCTEMaXx,
peakcaliiHo0 JUHAMIKOIO CIIHOBUX CHCTEM, a TaKOX JJIS aHaJi3y BIJIMOBIIHHUX
eKCIIEPUMEHTATBHUX JTAHUX.

Pesynbrarn nocnipkeHp BukiagaeHo y 20 myOmikariisx, 13 Sskux 7 crarer —y
MDKHApPOAHUX >KypHallax, M0 1HACKCYIOThCcs 0azamu gaHux Scopus Ta Web of
Science; 2 cTarTi — y )KypHai, IO 1HACKCYEThCs 0a3010 gaHuX Scopus; 1 cTtarTsa —
y MaTepiaiax MDKHapOJHOT HAayKoBOi KoH(epeHIlli Ta 9 mpails mpeacTaBieH] siK
TE3W JIOMOBiICH Ha KOH(EPEHITisIX.
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RESUME
Of a Scientific Work
STATISTICAL PROPERTIES OF TRANSPORT, DIFFUSION AND RELAXATION
PROCESSES WITH ANOMALOUS BEHAVIOR

Applicant: Bystryk Yu. S., PhD, Head of the Laboratory of Integrated Modeling of
Mechanical Properties of Structural Materials under Irradiation Ne 41 within the
Department of Quantum Electrodynamics of Strong Fields Ne 40, Institute of
Applied Physics, NAS of Ukraine.

Proposed by the Institute of Applied Physics of National Academy of
Sciences of Ukraine. The research conducted in this work belongs to the field of
theoretical physics.

The aim of the series of scientific works is to study the processes of evolution
in nonequilibrium stochastic systems, the state parameters of which are
characterized by anomalous statistical properties.

The scientific novelty of the obtained results is that for the first time:

e Based on the theory of continuous time random walks, the process of Levy
flights was studied, for which the distribution of waiting times between
successive jumps is characterized by superheavy tails, and the distributions of
jump lengths are characterized by heavy tails.

e A model of relaxation processes in two-level systems is constructed and
studied, the structural elements of which are independent and change
according to a dichotomous process, for which the distribution of residence
times in possible states is characterized by heavy and/or superheavy tails.

e Asymptotic in time probability densities for planar nonisotropic
superdiffusion in ballistic regime are found and a detailed analytical analysis
of the properties of the obtained distributions is performed.

e The characteristics of the jump stochastic process in a bounded interval,
modeled by the generalized Langevin equation with impulse noise, are
investigated.

The obtained results expand the idea of statistical properties of a wide class of
complex systems with anomalous behavior and develop methods for their
description. They can be used in research centers, where the simulation of
phenomena related to the transport of objects in inhomogeneous environment and
two-dimensional Hamiltonian systems, the relaxation dynamics of spin systems, as
well as for the analysis of relevant experimental data.

The research results are presented in 20 publications, of which 7 articles are in
international journals indexed by Scopus and Web of Science databases; 2 articles
— in a journal indexed by the Scopus database; 1 article — in the materials of the
international scientific conference and 9 papers are presented as abstracts of reports
at conferences.
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