O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0223U000546

Jep>kaBHUH peecTpaniliHuI HOMeP: 0121U109179

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 12-01-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: BuroTtossieHHsl, HaJlaroJkKeHHs: Ta Po60Ta 3 HOBUM €KCIIEPUMEHTATIbHUM CTEHOM ISt
IOCJIiI)KEHHS Y€PEHKOBCbKOI'O MEeXaHi3My 30yIKeHHs BU-KOIMBaHb y CUCTEMI, IO CKIIAJAETHCS 3 YIIOBiIbHIOIYOI
ninii Ta BKJIaAeHOoi B Hei HesliHilHOI yliHil nepenaui 3 pepurosum mapom (YJI-HIIILI). Ontrmisanis XxapakKTepUCTUK
cucremu YJI-HJITI msxom 2D Ta 3D 4ncn0BOro MOLEII0BaHHS 3 BUKOPUCTAHHSIM PE3yJIbTaTiB IIif, 4ac
HaJIarOJPKEHHS CUCTEMU Ta IIPOBEJEHHS €KCIIepUMEHTY. PO3po6ka METONVKY 3MiHM BIaCTUBOCTEN
KOHCTPYKLIMHUX MaTepialiB Ta MaTepialiB peakTOpPOOyAyBaHHS 3a OIIOMOTOI0 CUJILHOCTPYMOBOTO
PEJATUBICTCHKOTO €JIEKTPOHHOIO ITydka npuckopiosaya "TEMII-A". [Tpopo6ka KOHCTPYKTUBHUX 3MiH
npuckopiopaya "TEMII-B" 3 meTo0 HifiBUILIeHHS €(PEKTMBHOCTI pOoOOTH Ta 30i/IbLIEHHS [TOTY>KHOCTI reHepaliii

rajibMiBHOTO PEHTI€HiIBCBKOT'O BUIIPOMIHIOBAHHSI.
IToyaToK eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BIT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PpiznyHO0i 0cO6H): HauioHanbHuil HayKOBHIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHOi akagemii Hayk Ykpainu

Kopg, 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHS: By Akanemiuna, 6yi. 1, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0641, 61108, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380573353530, 380573351688, 380573356425

IV. BimomocrTi nipo cniBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCcyBaHHS (THC. rpH.): 9750.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeopeTuyHe i eKClIepUMEHTaJIbHE BUBYEHHS reHepallii IOTY>KHOTO iMITyJIbCHOTO €JIEKTPOMAarHiTHOro
BUIIPDOMIHIOBaHHS B ITPUJIaJlaX HOBOT'O TUITY - HEJIHIMHMX JIiHiSX Tlepeaady 3 M1a3MOIOIi0HMM 3alTIOBHEHHSM, 110 HE
3aCTOCOBYIOTb €JIEKTPOHHUX ITY4YKiB B IKOCTi [IEPBUHHOTO JPKEpeJia €HEPTii. Y0CKOHAIEHHS CielialIbHUX JPKePet
ramma- i HBU-BunpomiHioBaHHS 17151 BUITPOOYBaHb CTilIKOCTi Ta CYMiCHOCTI eJleMeHTHOI 6a3u i cuctem
paziioesIeKTPOHHOI anapaTypy Ta NMOAAILIINKI PO3BUTOK PafialiiiHO-TTyYKOBOTO METOLY AJIs TOCTIiIKEHHS

BJIACTUBOCTEN KOHCTPYKLIMHUX MaTepiasiB i MaTepiaiB peakTopoOyayBaHHS

HasBa po00TH aHIJIiHICbKOIO:

Theoretical and experimental study of the generation of high-power pulsed electromagnetic radiation in devices of
a new type o nonlinear transmission lines with plasma-like filling, which do not use electron beams as the primary
energy source. Improvement of special sources of gamma and microwave radiation for testing the stability and
compatibility of the element base and systems of electronic equipment and further development of the radiation-
beam method to study the properties of structural materials and reactor materials.

Pedepar yKpaiHCBKOIO:

O6'extu gocnuimxeHHs 1. enekrpomarnitTHi (EM) ocunnsauii HBY gianasony, 1o reHepyioThCs B 6€3BaKyyMHUX JIiHISIX
nepeayvi 3 ripOTPOIHUM 3aIIOBHEHHSIM, KOTPi HE 3aCTOCOBYIOTb €JIEKTPOHHUX IIYUKiB B SIKOCTi [IEPBUHHOTO
IpKepeJsia eHeprii; 2. 3MiHU BJIaCTMBOCTEN KOHCTPYKTMBHUX MaTePiasliB Ta MaTepiaiB [ peaKTopoOyIyBaHHS il
Ili€I0 CUIIbHOCTPYMOBUX PEJISITUBICTChKUX €J1eKTPOHHUX ITyuKiB (CPEII); meTonu ninBumenHs napametpis CPEIT Ha
BUxogi npuckopiosaya "TEMII-B" Ta nokpaleHHs cTabiibHOCTi 1oro po6oTu. Meta poboTH — pO3IMPEHHS
Iiarla30Hy BUXiTHMX apaMeTpiB (YaCTOTH U MOTYXHOCTI BUITPOMIHIOBAaHHS, TPUBAJIOCTI iMITyJIbCY) 6€3BaKyyMHUX
reHeparopis HBY kosmBaHb Ha OCHOBI JIiHIN Ilepefadi 3 ripOTPONHUM 3allOBHEHHSAM; — peasisallis KOHCTPYKIii
0€3Iy4KOBUX reHepaTopiB peryssspHux HBY KosmBaHb, 1[0 ONTHMIi30BaHi 110 pe3ysbTaTaX TEOPETUYHUX Ta
YUCJIOBUX OCJIIPKEHb; — PO3p0OKa METONMK MoAu(ikallii TOBEPXOHb Ta HAaHECEHHS 3a Jonomoron CPEIT
3MilIHIOBAJIbHUX, TEPMOCTIIKMX Ta 3aXUCHUX NOKPUTTIB HAa BUPOOU 3 METaJiB, KepaMiKu, rpadity; — NigBUIEeHHS
BUXOJy TaJIbMiBHOTO peHTreHiBCcbKoro BurnpomiHioBaHHs (I'PB) Big cunbHOCTpyMoBoOro npuckopiosava "TEMII-B";
OCHOBHI HayKOBi P€3yJIbTaTH: - B YACJIOBOMY 3-D €KCIIepUMEHTI BIleplIe TPOLEMOHCTPOBAHO MOXKJIMBICTD
re”epauii TpuBanux ciaabkosracHux HBY ocumisniil B yMOBax 4€PEHKOBCHKOTO CUHXPOHI3MY XBUJIb Y CUCTEMI, IO
[IOEAHYE MEPIOINYHY CTPYKTYPY YIIOBIJIbHEHHS Ta NI€PENABAJIbHY JIIHIIO 3 IIPOTPOIIHUMU BJIACTUBOCTSIMU 1
HesliHiliHMM EM Binrykom (ITC-HJITTJT); - 36yn0BaHO CTEHA, 17151 HOBITHIX €KCIIEPUMEHTIB 100 MPSIMOTO
[IepeTBOPEHHS iIMITyJIbCHOTO CTPYMY B perysisapHi HBY KosiMBaHHS; 0iep>kaHO OCLUIJIOIPaMU CJ1abKO3raCcHUX
KOJIMBaHb B Jiara3oHi oAuHUIG rirarep; Ha Buxozmi 3 [IC-HIIILJI;, - npencTaBieHo METOAUKY Mogudikariii
IIOBEPXOHb MaTepiasiB, JUCTaHLiIHOTO HAIJIABJIEHHS] TOHKUX (OJIbT, HAWJIEHHS 32 JOIIOMOTOI0 Ta30IJ1a3MOBOTO
(dakesa; — NpeJCTaBIEHO CXEMY, L0 3abe3Mevye MiABULIEHHS BUXO/y raJbMiBHOTO PEHTTE€HIBCbKOTO

BUINIPOMIiHIOBaHHA 3 NpUcKoproBaya "TEMII-B".

Pedepar aHIJIiHCBKOIO:

Objects of the study 1. the electromagnetic (EM) oscillations of microwave range as generated in the vacuum-less,
gyrotropic transmission lines that do not employ electron beams as primary sources of energy; 2. modifications of
common structural materials and such for constructing nuclear reactors under the action of high-current
relativistic electron beams (HCREB); methods for improving HCREB parameters at the exit from the ‘TEMP-B’
accelerator and increasing its operational stability. The work is aimed at - extending the range of output
parameters (oscillation frequency, radiated power and pulse duration) of the vacuum-free generators built around
gyrotropic transmission lines; — implementing the optimized versions of a generator of lasting EM oscillations
which employs no electron beams (with the optimization reached through theoretical and numerical work); -



developing techniques for surface modification and HCREB-aided application of harde-ning, heat resistant or
protective coatings upon items of metal, ceramics or graphite; - increasing the X-ray bremsstrahlung output from
the ‘Temp-B’ high current accelerator. Principal results: - 3-D numerical experiments have demonstrated the
feasibility of generating lasting, low attenuating microwave oscillations under the Cherenkov synchronism
conditions in a system that combines a periodic slow-wave structure and a nonlinear transmission line with
gyrotropic properties (PS-NLTL); - a test bed, constructed for pioneering experiments on direct conversion of a
pulsed current into regular microwave oscillations, and first oscillograms of weakly damped gigahertz-range
oscillations at the PS-NLTL output; - methods of material surface modification, remote deposition of thin foils,
sputtering using a gas plasma torch are presented; - a scheme is presented that ensures an increase in the output
of bremsstrahlung X-ray radiation from the "TEMP-B" accelerator.

Ingexkc YIK: 533.9

Koau TeMaTHYHHX PYyOPHK: 29.27

KepiBHHUKH po6OTH

BiacHe IlpizBume Im's I10-6aTbKOBI: Jlonin IOpiit ®enoposuy
HaykoBui# CTyIiHB: 1. T. H.

BueHe 3BaHHI: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TeopeTHYHE i eKClIepUMEHTAJIbHE BUBYEHHS 36y PKEHHS TOTYKHUX iMITyJIbCHUX
€JIEKTPOMAarHiTHUX KOJIUBAaHb B IIPUJIaiaX HOBOTO TUILY - HEJIIHIHUX JIiHIi4X Nepefadi 3 J1a3MONOAI0HUM
3aMIOBHEHHSM, IO HE 3aCTOCOBYIOTh €JIEKTPOHHUX IyUKiB B SIKOCTi IEPBUHHOTO JIKepesia €HePrii. Y 0CKOHATEHHS
CIlelliasibHUX Jpkepes ramma- i HBU-BunpomiHioBaHHS 111 BUNIPOOYBaHb CTIMKOCTI Ta CyMiCHOCTI eJleMeHTHOi 6a3u
i cucreM pazioeeKTPOHHOI anapaTypy Ta NOJAJIbIINNA PO3BAUTOK PafiallifHO-TIy4KOBOI'O METOLY MJI JOCiIKEHHS

BJIACTUBOCTEN KOHCTPYKLIHUX MaTepiaiB i MaTepianiB peakTopooynyBaHHS.

Hazpa HTII aursiicbKo0: Theoretical and experimental studies of generation of high-power, pulsed
electromagnetic (EM) oscillations in devices of a new type, namely transmission lines with a non-linear EM
response, filled with a plasma-like material, that do not use electron beams as primary sources of energy.
Development of special-purpose sources of gamma- and microwave radiation intended for electromagnetic
stability and compatibility tests of elements and systems of radio electronic equipment; further development of
the technique using radiated fields and particle beams for investigating properties of common construction
materials and the materials for nuclear reactors.

HTII, axy nepenba4asocss CTBOPHTH:

IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTOCyBaHHS: [locifKeHHs Ta PO3POOKHU B rasysi IpUpoAHNYMX Hayk (73.10.10.0)
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omuc HTII: -Buepuie 3'1coBaHO MOK/IMBICT reHepallii 1OBroTpuBaiux ciaadbkosracaux HBY ocuuaiiii B
HEJIiHIMHUX JIiHiSIX NTepenadi 3 FipOTPONTHUM 3aMI0BHEHHSM. —P031104aTo HOBITHI €KCIIEPUMEHTAJIbHI TOCIiI>)KEHHS
IIPSIMOTO IIEPETBOPEHHS IMITyJIbCHOTO CTPYMY B peryiisipHi HBY kosmBaHHSA. — Po3po671eHO MeTOIY MOKPalleHHs
BJIACTMBOCTEN MaTepiajiB peakTopooyayBaHH4 3a mornomoroto CPEIT 3a paxyHOK MOro TepMiyHOTO BIIUBY Ta Y€pPE3
IVCTaHLifHe HaHECEHHS 3aXMCHUX IIOKPUTTIB. —~P03p006s1eH0 3MiHM KOHCTPYKLii mpuckopiooBaya TEMII-b s

36inbmeHHs Buxony I'PB.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,

TEXHOJIOTI! TOIIO) A4J11 3a0€3MeYEHHs eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2022
3aKkiHYeHHs eTamy: 12.2022
Cno>xuBaui npo,quI.[i'l': IMnyJIbCHA €JIEKTPOHIKA BEJIMKUX ITOTYKHOCTEN. MaTepiasio3HaBCTBO
IlepcrieKTHBHI PUHKH: Vkpaina, €C, CIIIA
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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