O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHi HOMep: 0221U101900
Jep>kaBHuUi peecrpaniiinuii Homep: 0118U002023

Bigkpura

Iata peecrpamnii: 26-01-2021

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: ®Qi3nyHi mpoliecu B 0OMEKEHUX 11J1a3MOBOIOIIOHMX CEPEeIOBUILAX.
IToyaToxk eramy: 01-2018

3akinueHHs etany: 12-2020

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

HasBa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiIBepcuTeT iMeHi B. H. Kapasina

Kog, €IPIIOY /IIIH: 02071205

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Appeca: maiinan CBo6oay, 6yn. 4, M. XapkiB, XapKiBcbKuil p-H., XapkiBcbKa 061, 61022, Ykpaina
Tenedon: 380577051247

E-mail: rector@karazin.ua

E-mail: univer@karazin.ua

WWW: http: / /www.univer.kharkov.ua/

3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiBepcuTeT iMeHi B. H. Kapasina

Koz €IPIIOY /IITH: 02071205

Appeca: maiinan CBobonu, 6yz. 4, M. XapKiB, XapKiBCbKUI p-H., XapKiBCbKa 0011., 61022, Ykpaina
MignmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380577051247

E-mail: rector@karazin.ua

E-mail: univer@karazin.ua

WWW: http: / /www.univer.kharkov.ua/
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KIIKBK: 2201040
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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii oo6car dinancyBaHHS 3a 3BiTHHH eTam: 7200 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

@iznyHi porecu B 06MesKeHUX I171a3MOBOIIOIOHMX CepelOBUIIAX.

Ha3sBa po6oTH (aHrJI)

Physical processes in bounded plasma-like media.

Pedepar (yxp)

Po3po6sieHO MOZesb, 0 BPaXxOBye PEJISITUBI3M €JIEKTPOHIB B HEOKJIACHMYHIN Teopii mepeHeceHHs1 B TEPMOSIEpHIl I1a3mi;
JOCJII)KEHO BIIJIMB HU3bKOYACTOTHUX APeN(OBUX KOJIMBaHb HA €BOJIOLII0 HIKHbO-TIOPUIHUX NTOPOXKHUH; PO3PO6JIEHO TEOPiio
iMnysbcHuX 3anopomeHux Ar ta Ar/C2H2 ra3oBux po3psifiiB; JOCJIIPKEHO XBUJI B CTPYKTYypax 3 IJIa3MOIO Ta MeTamarepiaiamu,;
CTBOPEHO MOJI€JIb iHOYKTMBHO-3B’13aHOI IJIa3MM, IJO BPAaxXOBYE PO3MOJiN iOHIB 32 MBUIKOCTSIMM Ta CTOXaCTUYHE HarpiBaHHSI
€JIEKTPOHIB; BU3HAYE€HO YMOBM (HOPMYBAHHS IMITyJIbCHUX €JIEKTPOHHUX | TPOTOHHMX IIy4YKiB y TMOABIMHMX Imapax
CUJIBHOCTPYMOBUX IMIyJIbCHMX [iOAiB HU3BKOTO THUCKY 3 METAaJOTiAPUIHMMU iH)KEKTOpaMM BOLHEBOI MJa3MM Ta YMOBU
crabimizanii mia3mMy 30BHIIIHIM Mar”HiTHUM 1OJIeM. BHU3HAY€HO, IO TNPUMYCOBE OXOJIO[KEHHS METAJIOTiAPUIHOTO KaTOLy
crabinidye pobounii TUCK Po3psAny Ta 3abe3leyye JOKaJIbHUI HaIlyCK BOJHIO Ta JIO3BOJISIE MPALIOBaTU B YMOBAaX CYTTEBO HU3BKUX
THUCKIB, 3a6e311e4yl04r KOHTPOJIbOBaHY BUTPATY BOJHIO PETYJIIOBAaHHIM CTPyMy. [I0Ka3aHO MOXJIMBICTb CTBOPEHHSI HEUTPAJIbHOTO
iHKeKTOpa BOZJHIO, A€ KiJIBKICTh i MBUAKICTb MPOHMKHEHHS BOJHEBOTO (POHTY PETYJIOITHCS CTPYMOM pO3psiny Pi3HOI
TpuBanocTi. [IokasaHo, MO B CUIBHOCTPYMOBOMY IJIA3MOBOMY [iOfi 3a YMOB 30YI’KE€HHSI CaMOCTIHOTO IJIa3MOBO-TIyYKOBOTO
pO3psALy MOKJIMBE JIOKAJbHE BBEIEHHS iIMITyJIbCHOI NOTYXHOCTI noHan 100 MBt 3a novyaTkoBoi eneprii 1o 200 k. BusHayeHo
epeKTUBHI 3ac00M KEepyBaHHS PpO3TAllyBaHHSIM 06sacTi (OpMyBaHHS Ta MapaMeTpaMy MOABIMHOrO Iapy, i MiABULICHHSIM
€(pEeKTUBHOCTI BBEIEHHS e€Heprii B po3ps. CTBOPEHO TEOPETUYHY MOZEJb HECTAlliOHapHOTO IOABIMHOIO IIapy B IIJIa3Mi
CUJILHOCTPYMOBOTO iMITyJIbCHOTO PO3pPsAy, 110 BPaXOBY€ €MHICHY CKJIaloBy CTPyMy. JOCIIiI>KEHO NIPOCTOPOBY AMHAMIKY I1J1a3MHU,
IO BUNPOMIiHIOE B Jljalla3oHi BaKyyMHOro yjbTpadioseTy, 3 BUKOPUCTAHHSAM MaTpuli QoToeMiciliHux HeTeKTopiB. JocimKeHo
MIPOCTOPOBi Ta 4aCOBi XapaKTE€PUCTUKU IJIa3MOBUX 3IyCTKiB Ta 30H reHepallii BAKyyMHOTO yJIbTpadioseTOBOro BUITPOMIHIOBAaHHS

B [IEPLIMX TPbOX MiBIIE€PiOJaX KOJIUBAHHSIX PO3PSIHOIO CTPYMY.
Pedepar (aHrI)

It has been developed the model that takes into account the relativism of electrons in the neoclassical theory of transfer in
fusion plasma; the influence of low-frequency drift oscillations on the evolution of lower-hybrid cavities has been studied; the
theory of pulsed dusty Ar and Ar/C2H2 gas discharges has been developed; the waves in structures with plasma and
metamaterials have been studied; the model of inductively coupled plasma which takes into account the velocity distribution of
ions and electrons stochastic heating has been created; the conditions for the formation of pulsed electron and proton beams in
the double layers of high-current pulsed low-pressure diodes with metal hydride hydrogen plasma injectors and the conditions
for stabilizing the plasma by an external magnetic field have been determined. It has been determined that forced cooling of
metal hydride cathode stabilizes the working pressure and provides local hydrogen supply and allows for discharge operation
under the conditions of significantly low pressures, providing controlled hydrogen consumption by current adjusting. It has
been shown the possibility of creation a neutral hydrogen injector, where the quantity and the rate of hydrogen front expansion
are regulated by the pulses of discharge current of different duration. It has been shown that in the high-current plasma diode
under the conditions of an independent plasma-beam discharge appearing it is possible to introduce local pulse power over 100
MW at initial energy up to 200 J. It has been determined the effective ways of the location area and the parameters of the double
layer control together with the increase in the efficiency of discharge energy input. It has been created the theoretical model of
nonstationary double layer in the plasma of high-current pulsed discharge, which takes into account the capacitive component
of the current. It has been investigated the spatial dynamics of plasma which is radiated in the range of vac



Inpexc YIK: 533.951, 533.951

Kopgu TemarnuHux pyopuk HTI: 29.27.17
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiiii (yKp): MeTOAMKY JIOKaJIbHOTO BBEAEHHS €HEPrii 3 BEIMKOI0 I'YCTUHOIO ITOTY>KHOCTI B [171a3MY

CUJIBHOCTPYMOBOTO iMHyJII:CHOFO ,ILiO,Ha Ta MeTa]’IOFiILpI/IILHOFO JIOKAQJIbHOT'O T'a30BOTO XVBJICHHS.

Hassa npoaykuii (anrJ1): The method of local energy input with high power density into the plasma of a high-current pulse
diode and the method of metal hydride local gas injection.

OuikyBaHi pe3yJjbTaTH: MeTonu, Teopii
T'anyss 3acrocyBaHHs: 72.19 JJoCi>KeHHS I eKCIIepPUMEHTAIbHI po3p0o6KY y cdepi iHINX NPUPOIHNINX | TEXHIYHUX HayK

Onuc npogykuii (ykp): JIokaspHe BBeIeHHsI eHeprii B po3psiz;, 3a06e31edyeThCs 32 yMOB (POPMYBaHHSI B IJ1a3Mi MOABIHOTO mapy
00’'€MHOT0 3apsifly, B €JIEKTPUYHOMY I10JIi SIKOTO BiOyBaeThCsl IPUCKOPEHHS MOTY)KHOTO €JIEKTPOHHOTO Iy4Ka, 110 Bipasy X 3a
30HOI0 IPUCKOPEHHS [IOYMHAE Bifl1aBaTH CBOIO €HEPTilo B JIOKaIbHIl 0671acTi po3pssy. Hamyck crieKTpasbHO YMCTOTO BOGHIO
3IiICHIOETBCSI 3 T€TEPHOTO CIaBy Zr50V50, sIKuil BUTOTOBJIEHO Y BUTJISZ] TOPOSKHUCTOTO KaToAy B po3psiai [leHHiHra.
[IBUAKICTb MOLIMPEHHS Fa30BOTO (PPOHTY 3aJI€KUTD Bill PO3PSIHOTO CTPYMY Ta BU3HAYAETHCSI TEMIIEPATYPOIO IIOBEPXHI

METaJIOTiIPUIHOTO KaToy.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpEeHHS IPMHIMIIOBO HOBOI ITPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOIIO) 1S

3abe3revyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iIMIIOPTY
Crapgis 3aBepmenocti HTII: 3git no HIIJKP

Bruposagskenns HTII: BnposamxeHo

Crpoku BrnpoBagaskenHs: 01.202012.2020

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

Cro>KHuBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriisipHi HIJIKP
7. Biosriorpagiynuii onuc

1.M. O. A3apeHKoB, 1. B. Jlenncenko, M. 1. I'pumanoB. KiHeTu4Ha Teopist XBWJIb B OGHOPiAHIN Ma3Mmi 6€3 3iTKHeHb. — Xapkis : XHY
im. B. H. Kapazsina, 2018. - 176 c.

2. EnexTprKa Ta mMarHeTusm : migpy4Huk / M. O. Azapenkos, JI. A. bynasgin, B. I1. Onedip; 3a 3ar. pea. JI. A. Bynasina. - X. : XHY
imeni B. H. Kapasina, 2018. - 568 c. 3. QisnuHuil IpakTUKyM 3 eJIEKTPUKU Ta MarHeTU3My : HaB4aJbHUMN noci6Huk / B. I1. Onedip.
- X.: XHY imeni B. H. Kapasina, 2018. — 188 c.

3. Sereda I, Tseluyko A, Azarenkov N. The Application of Metal Hydride Based on Zr-V Alloy in Hydrogen Plasma. In: Patrick C.
Dam, editor. Hydrides: Types, Bonds and Applications, New York: Nova Science Publishers Inc; 2018, p. 149-192. ISBN: 978-1-
53613-581-7.

4. Igor B. Denysenko, Kostya (Ken) Ostrikov and Nikolay A. Azarenkov, Book Chapter 1: «Modelling of Plasma-Assisted Growth of
Vertically Aligned Carbon Nanostructures», pages 1-59, in Advances in Materials Science Research. Volume 34, M. C. Wythers
(Editor), October 2018, 242 pages, Nova Science Publishers.

5. Denysenko I.B., Azarenkov N.A., Ostrikov K., Yu M.Y., Electron energy probability function in the temporal afterglow of a dusty
plasma // Physics of Plasmas 25, 013703 (2018).

6. Grishanov N.I, Azarenkov N.A. Cyclotron resonance conditions in current-carrying plasmas // Problems of atomic science



and technology (2018) N2 6. Series: Plasma Physics (24), P.94-96.

7. Galaydych V.K., Azarenkov N.A., Olefir V.P., Sporov A.E. Modelling of the electromagnetic surface waves propagation on the
interface between the left-handed metamaterial and the dissipative dielectric // Problems of atomic science and technology
(2018) N2 6. Series: Plasma Physics (24), P.109-112.

8. Azarenkov N.A., Olefir V.P., Sporov A.E. Electromagnetic model of gas discharge in long tube of slightly varying radius //
Problems of atomic science and technology (2018) N2 6. Series: Plasma Physics (24), P.113-116.

9. Azarenkov N.A., Chibisov D.V. Anomalous diffusion of plasma in the lower hybrid cavities observed in the terrestrial
ionosphere // Problems of atomic science and technology (2018) N2 6. Series: Plasma Physics (24), P.117-120.

10. Hrechko Ya.O., Azarenkov N.A., Babenko Ie.V., Ryabchikov D.L., Sereda LN., Boloto D.A., Tseluyko A.F. Effect of the external
maghnetic field on the dynamics and power of the self-sustained plasma-beam discharge // Problems of atomic science and
technology (2018) N2 6. Series: Plasma Physics (24), P.198-201.

11. Denysenko [.B., Ivko S., Azarenkov N.A., Burmaka G. Electron energy probability function and dust charge in the temporal
afterglow of a plasma with large dust density // Problems of atomic science and technology (2018) N2 6. Series: Plasma Physics
(24), P.202-205.

12. Sereda L.N., Hrechko Ya.O., Tseluyko A.F., Ryabchikov D.L. Hydrogen injector based on penning discharge with metal hydride
cathode // Problems of atomic science and technology (2018) N2 6. Series: Plasma Physics (24), P.222-224.

13. Filippov V., Grekov D., Olefir V. Fast and accurate algorithm of 3d magnetic surfaces reconstruction in stellarators //
Problems of atomic science and technology (2018) N2 6. Series: Plasma Physics (24), P.27-30.

14. Galaydych V.K. Surface electromagnetic waves in a gap between two left-handed materials // East European Journal of
Physics (2018) Vol.5 No.2 P. 68-71.

15. Azarenkov N.A., Gapon A.V. Stationary and travelling plasma sheaths // Plasma Physics and Technology Journal, 5, N2, 2018,
P. 88.

16. Galaydych V.K., Azarenkov N.A., Olefir V.P., Sporov A.E. Undamped propagation of electromagnetic surface waves on the
interface between left-handed metamaterial and dissipative dielectric // In: “Proceedings of the XIV International scientific
conference “Electronics and Applied Physics” October 23-26, 2018, Kyiv, Ukraine”, Kyiv. 2018. P.18-19.

17. Grishanov N.I., Azarenkov N.A. About the cyclotron resonance conditions in magnetized current-carrying plasmas // Physics
of Plasmas (2019) 26, 122501 (2019);

18. Marushchenko I., Azarenkov N.A. On relativistic effects on electron transport in the banana regime in tokamaks // Problems
of Atomic Science and Technology. Series: “Plasma Physics” (25). 2019, N2 1, p. 45.

19. Filippov V., Grekov D., Azarenkov N. Modelling of dual-polarization interferometry in stellarators // Problems of atomic

science and technology, cep.: «@u3suka mnaasmol» (25). 2019. N2 1 (119). P. 30-33.

8. 3BiTHa JOKyMeHTalisl

KinpKicTb cTOpiHOK B 3BiTi: 88
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiZOMOCTI

IlepeJik 0CiO-BHKOHaBIIiB
AzapenkoB Mukosna OsnexcifioBud (4. ¢.-M. H., mpodecop, akaz.)
Babenko €sreHis BitaniiBHa

Tanaripny Biktop Kimosnd (k. ¢p.-M. H., H.C)



l'anon Onexciil BikropoBud (MOJIO NI HAYKOBUI CIiBPOGITHHK)

I'peuxo Osnekciit OneroBuy

Jenucenko Irop bopucosud (z. ¢.-m. H., mpodecop)
Mapyuenko Inns Mukosianosuy

Onedip Bonogumup IlerpoBud (K.¢.-M.H., C.H.C.)
Cepepa Irop Muxosaiosuu (K. §.-M. H., C.H.C.)
Cnopos Onexcanzp €sreHosud (K. ¢.-M. H., C.H.C.)

Yubicos Imutpo BacunboBud (1. ¢.-M. H., mpodecop)
KepiBHHK opraHi3ariii:
Katpuu BikTop OsiekcaHgpoBuy

KepiBHHKHU pO6OTH:

Onedip Bonogumup Iletposuy

KepiBHuK Bizainy peectpanii HayKoBoi gisibHOCTI
YxpIHTEI

IOpuenko T.A.



