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1. JocipskeHHd poLeciB peslakcalii HeJIiHIMHUX JIEHTMIOPIBCBKUX KOJIMBAHb BEJIMKOI aMIUITYAN 3 BAKOPUCTAHHSIM

METO/IiB KOMIT'IOTEPHOI'O MOJEJIIOBAHHS

2. Investigation of damping of non-linear large amplitude Langmuir oscillations via computer simulation.

Pedepar:

1. luceprariio IpUCBSIYEHO 3'ICYBaHHIO MEXaHi3MiB 3aTyXaHHS JIEHTMIOPIBCbKUX KOJIMBAaHb BEJIMKOI aMILIITYIU Y
n71a3Mi 6€3 3iTKHeHb. PO3IJISIHYTO 0COOJIMBOCTI KOJIMBAHb €JIEKTPOHIB y Pi3HUX FEOMETPUYHUX CUCTEMAX -
0OME>KEeHil y IOIIepeYHOMY HampsIMi [171a3MHU, 10 CKIIAHAETHCS 3 TO3UTUBHUX Ta HETaTUBHUX iOHIB,
HEpiBHOBaXHOMY I1JIa3MOBOMY 3IyCTKY, 6€3MEXXHi1 OLHOpPifHIN Ta HeogHOPinHil nya3mi. [TokasaHo, o
€JIEKTPUYHE I0JIE JIEHTMIOPIBCbKUX KOJIMBAaHb XOJIO[HOI I1J1a3MHU MICTUTbh HE3aJIE5KHY Bifl 4aCy KOMIIOHEHTY, 110
IIPU3BOJUTH 10 PYXY iOHIB. ¥ BUIIAAKY IJIa3MOBOTO 3IyCTKY Y LIEHTPaJ/IbHi YACTMHU BOHU [TIOYMHAIOTh CBill PyX [0
LIEHTPY, HE3BAKAIOUU HA Te, 110 Y LIiIJIOMY 3apsj, 3TyCTKy O3UTUBHUIL. Lle, y CBOIO Yepry, IpUBOAUT 10
IepeTUHaHHS €JIEKTPOHHUX TPAEKTOPiN yepes fesKuil yac, TOOTO y CUCTeMi BUHMKA€E OJHOMIpHA TypOyJI€HTHICTb. Y
XOJIO[HI MJIa3Mi IepeTUHAaHHS €JIEKTPOHHUX TPAEKTOPIN BiOyBaeThbCs 32 OyIb-sIKUX aMIUIITY/[] IOYaTKOBOTO
30ypeHHs1. 3B€PTAEThCS yBara Ha IPUMHIMIIOBY BiIMiHHICTb ITpolecy TypOyJi3allii 1€ HrMIOPiBCbKUX KOJIMBAHb, SKi

IOCJTIIKYIOThCS, Bill MOAYJISILiMHOI HeCTIMKOCTI y Terii nia3mi. OTpuMaHno GopmyIly, siKa BU3HAYAE Yac



NepeTMHaHHA. [171s1 BUBYEHHS MOXKJIMBOTO anlepiogUyHOrO PO3irpiBy €J1€KTPOHIB MJIa3MHU B €JIEKTPUYHOMY I10JTi
iHTEHCUBHUX JIEHT'MIOPIBCbKUX KOJIUBaHb, 3 €HEprielo, Oiblly 3a TEIJIOBY €HEPTilo I1J1a3MU, IPOIIOHYETHCSI HOBUM

METOJ, PO3PaxyHKYy, 10 J03BOJIsIE PO3MEXyBaTU PisnyHuil Ha HedisuuHU (YMCesbHUM) PiCT TeMIIepaTypHu.

2. The thesis is dedicated to clarifying the mechanisms of damping of large amplitude Langmuir oscillations in a
collisionless plasma. There are considered the peculiarities of electron oscillations in different geometrical systems
such as a transversely bounded plasma consisting of positive and negative ions; a non-equilibrium plasma layer;
boundless homogeneous and inhomogeneous plasmas. It is showed that the electrical field of Langmuir oscillations
of a cold plasma contains a time-independent component leading to a movement of ions. In case of a plasma layer
in the central part of it, they start to move to the centre of the layer, despite the fact that the layer, as a whole, has
a positive charge. This results in intersection of electron trajectories after a while, i.e. a one-dimensional
turbulence develops in the system. In a cold plasma electron trajectories cross at any amplitudes of initial
perturbation. It is pointed out that there is a major difference between the turbulization of Langmuir oscil lations
under study and the modulation instability in a warm plasma. The formula for time of intersection is obtained. To
study a possible aperiodic heating of plasma electrons in the electrical field of strong Langmuir oscillations having
energy exceeding the thermal plasma energy, it is proposed a new computational method. It permits to
differentiate the physical and non-physical (numerical) growth of temperature.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHuii NpiopUTETHHHA HaNIPSIM iHHOBALLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Conomenko Irop OsiekcaHIpoBUY

2. CosomieHko Irop OnexkcangpoBuy
KBasidikamis: 1.¢p.-m.1., 01.04.04
Inentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. JaBupoBa TersiHa OsiekcaHApiBHA

2. laBuposa TetrsaHa OnexkcaHgpiBHa
KBasigikamis: n.¢p.-m.u., 01.04.08
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3acenko Bonmogumup IBaHOBUY

2. 3aceHKo Bonogumup IBaHOBMY

KBasidikamis: k.¢.-m.1., 01.04.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. JleButcbkun Cepriii MuxannoBuy

2. Jlesutcbkuii Cepriit Muxannosuy

KBasmigikanis: n.¢.-m.H., 01.04.07



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHtu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

Bbpopun Muxaino CeMeHOBUY

Bbpoayn Muxaino CeMeHOBUY

FOpuenko T.A.



