O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
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1. BuctpeHnko TetsHa OsiekcaHapiBHA

2. Bystrenko Tetyana Oleksandrivna
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
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IIIndp HayKoBOi crieniaIbHOCTI: 01.04.08
HasBa HayKoBOIi crieniaJIbHOCTI: Qisuka niiasmu

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucry: 30-06-2017
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Micue po6oTH 3400yBaya: lnctutyt npo6iem matepianosHascTsa im. LM.Opanuesnaa HAH Vkpainu

Kopg, 3a €IPIIOY: 05416930

Micue3Haxoa KeHHs: 03680, M. Kuis -142, Bys1. KpxuxkaHOBCLKOTO, 3

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 26.001.31

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI OPHUAHUYHOI OCOOH: [HCTUTYT TeopeTndHOi (isuku iMm. M.M.Borono6osa HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417124

Micue3Haxoa>KeHHS: Ykpaina, 03143 Kuis, Bys1. MeTposoriuna, 14-5

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PYOPHK: 29.27.07

Tema guceprauii:

1. EkpanyBaHH$ CUJIBHO3aPSIP)KEHUX MAaKPOYaCTHUHOK Ta MOB'SI3aHi 4BUIA B KOJIOIOHIN N1a3mi

2. Shielding of highly charged macroparticles and related phenomena in colloidal plasmas

Pedepar:

1. B pamkax Teopii [lyaccona-BosbiiMaHa po3ryIsHyTO HeJliHiliHI e(peKTH y eKpaHyBaHHI HUIHIPAYHO]
MaKpOYaCTHMHKY B PiBHOBAKHIH 171a3Mi. JJOCTiIKEHO MOBEAiHKY BiTHOCHOTO e()eKTHUBHOTIO 3apsly, BKIIOYa0IU
BUIIaJIOK MaJIMX PafliyCciB MakKpO4acTUHKU. BCTaHOBJIEHO 00J1aCTh 3aCTOCOBHOCTI JIiHilHOI Teopii. [TokazaHo, 1m0

HeJIiHINHI e(PeKTH € CYyTTEBUMU IIPU MaJIUX pajiiycax Ta BEJIMKill KOHCTAHTi 3B'S13KY, a TOBLIMHA HEJiHIHOrO mapy

3pocTae npu 36iblIeHHI KOHCTAHTHU 3B'SI3KY, aJle 3aJIMIIA€ThCsl OOMEXKEHOI0 BEJIMYMHOIO TOPIKy pafiyca Jebas. Ha

OCHOBI JIiHeapr30BaHoOi Bepcii HAGIIDKEHHST 00MeKeHUX OPOIT LOCIiIPKEHO BILJIMB 3aPSIKY [1JIa3MOBUMH CTPyMaMU

Ha €KpaHyBaHH4 3aPAIKE€HOI MMJIOBOi YACTUHKU Y ra30pO3PSAIHiN M1a3Mi. JJoCIiIKeHO NIOBEIiIHKY €KPAHOBAHOTO
NOTEHIjasly i IOKa3aHo, WO AJ1 IapaMeTPiB, XapaKTEePHUX 4J1s1 Ja00paTOPHOi MUJI0BOI IJ1a3MHU, IPOLIECH 3aPsIIKU
CYTTEBO He 3MiHIOIOTh BEJIMUMHY €(EeKTUBHOrO NOTEHIiay, 1Ka nepejdadeHa piBHOBaXXHOIO JIiHIITHOIO Teopieto

ekpaHyBaHHs [lepsirina-JlaHnay-Bepsesi-OBepbeka. [CTOTHI BiXUIeHHS CIIOCTEPIraloThCsl y BUIAAKY



MaKpOYaCTHMHOK BEJIMKUX PO3MipiB - OPSAKY JOBXUHU Jlebas1. B pamkax HesiHiHHOro HabI>KEHHST OOMEXKEHUX
OpOIT JOCIIKEHO BIJIUB 3B'13aHUX IOHHUX CTAHIB Ha €KpaHyBaHHS 3apSI’KEHOI MMJIOBOI YACTUHKU y ra30pO3psaHii
nsa3mi. BcTaHOBJIEHO, 1[0 BHACIINOK aCUMITTOTUYHOI [ToBeiHKY e(eKTUBHUX MTOTEHIIialiB, 06epHEeHO
[IPONOPLINHOI KBaApaTy BifCTaHi, 3B'sI3aHi iOHHI CTaHU B 6€33iTKHIOBAJIbHIN I1J1a3Mi iCHYIOTb JIMIIE B OOMEKEHIN

06s1aCTi 106JIM3y MAaKPOYACTUHKHU.

2. Nonlinear effects in the shielding of a cylindrical macroparticle in an equilibrium plasma are examined within the
Poisson-Boltzmann theory. The behavior of the relative effective charge, including the case of small radii of
macroparticle, is considered. The range of applicability of the linear theory is established. It is shown that the
nonlinear effects are significant for small radii and strong coupling constant. The thickness of the nonlinear layer
increases with the coupling constant, but remains limited by the size of the order of the Debye radius. Effects of
charging plasma currents on the shielding of a charged dust particle in a discharge plasma are considered on the
basis of the linearized version of the orbital motion limited approximation. The behavior of the screened potential
is examined. It is shown that, for the parameters typical for laboratory dusty plasmas, the charging processes do
not significantly change the behavior of the effective potential predicted by the equilibrium linear screening
Deryaguin-Landau-Verwey-Overbeck theory. Significant deviations are observed in the case of macroparticles of
larger sizes - of the order of the Debye length. Effects of trapped ion states on the shielding of a charged dust
particle in a discharge plasma are considered on the basis of the nonlinear orbital motion limited approximation. It
is established that the bound ionic states in collisionless plasmas exist only in a limited region near the dust grain,
which is the result of the asymptotical behavior of the effective potentials inversely proportional to the squared
distance.
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dopma BaacHOCTI:
Cdepa ynpasiiHHS:
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PeuenseHTu



VIII. 3akr04Hi BimoMocTi
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