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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)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznyHi 0OCHOBU TEXHOJIOTI CTBOPEHHS! €JIEKTPOHHO-EMITYIOUNX [TOBEPXOHB 3 HU3bKOIO POOOTOI0 BUXOLY Ta

HETaTUBHOIO €JIEKTPOHHOIO CIIOPiAHEHICTIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical bases of technologies of creation of electron-emitting surfaces with low work of an exit and negative
electronic affinity

Pedepar yKpaiHCBKOIO:

O6’ext mocnimxkenHs: - HanopoamipHi cucremu okcuziB Gd Ta Ce Ha noBepxHsix Si Ta Mo. Meta po6otu - Po3po6ka
(i3MYHUX OCHOB TEXHOJIOTI] IPUrOTYBAaHHS KaTOJHUX [TOBEPXOHb 3 HAHECEHMMH MapaMU OKCUIIB
piAKiCHO3eMeJIbHUX METAJIiB, SIKi MAalOTh HU3bKY POOOTY BUXOAY, BUCOKNY KBAHTOBUM BUXI[l, Ta BUCOKUN KOedilieHT
BTOPHHHOI €JIEKTPOHHOI eMicii. MeToiy IoCiiKeHHSI — eJIeKTPOHHA CIIEKTPOCKOITisI, eJIeKTPOHHA AudPaKiis
€JIEKTPOHIB, CKaHyBaJIbHa 30H,0Ba MiKPOCKOIIisl, aHAIITUYH] pO3paxyHKH, YUCEJIbHI po3paxyHKu. CTBOpPEHO (Pi3nyHi
OCHOBU TE€XHOJIOTii BUTOTOBJIEHHSI €JIEKTPOHHO-EMITYIOUMX I0BEPXOHb HIJIIXOM CAMO30UPAHHS B €JIEKTPUUYHOMY
110J1i HAHOPO3MipHOTO pesbedy Y BUIVISIAI HAHOBICTEP 200 HAHOBOJIOKOH 3 MaTtepiaiy i3 BeJIMKOIO IMPUHOI0
3a60pOHEHO] 30HM Ha KPEMHI€Biil a60 MOJIiOIEHOBIN MiAKIATUHII, BKJIIOYAIOYU OKCUIM CePilo Ta rafoIiHiio.
CTBOPEHO [OCIigHWI 3Pa30K [JI €KCIIEPMMEHTAILHUX BUMIDIOBAaHb CTPYMY aBTOEJIEKTPOHHOI €MICii 3 eMiTyIounx
IIOBEPXOHb Ta MOOYI0BAaHO AOCJIiAHY YCTAHOBKY [I71s1 BATOTOBJIEHHSI HAHOBOJIOKOH 3 OKCUIHUX MaTepiaiB METOOM
€JIEKTPOCIIIHIHTY Ta HaHeCEeHH! iX Ha MiaKaaauHKy. [IpoBeneHo BUMipioBaHHS MiKPOXBUIIbOBOI aicopOLii
OpOMOBaHUMM BYIJIEL€BUMU BOJIOKHAMU Ha OCHOBI METOJIMKU CTOSIYMX XBUJIb. BUXO 14K 3 IMX BUMIPIOBaHb,
OLIiHEHO TMOTEeHIIiliHi eKpaHyl04i BIaCTUBOCTI JaHWUX BOJIOKOHHUX MTOKPUTTIB B Pi3HUX pafionianazoHax. [1o6ynoBaHO
[IOCJIiZOBHY TEOPIIO [TOJIbOBOI €MiCil 3 HAHOCTPYKTYPOBaHOTIO HAMIBIPOBIZHUKOBOrO SiC 3 BUKOPUCTaHHAM
CTBOPEHOI aHaJIITUYHOI Moieli AJ1s1 KoedillieHTa NifiCuIeHHSs TI0J1s1 y BUIANIKy JOCTAaTHbO «3TJ1aI)KEeHUX» IIPOTPY3ii,
[IOBEPXHS SIKUX ONUCYIOTHCSI KPUBOIO JIOPEHLIBCBKOTO TUITY. PO3BUHYTO IPOCTY TEOPETUYHY MOZEJI, SIKA [TOB'S13y€
3MEHIIEHHS €JIEKTPOHHOI CIIOPiAHEHOCTI HaMiBIIPOBiAHMKA (YU Ai€JI€KTPUKA) 3 TAKUMU [1apaMETPaMH, SIK
[IOBEpPXHEBa I'YCTHHA 3apsly, JIOKali30BaHOrO Ha [IOBEPXHEBUX CTaHaxX YM aicOpOOBaHUX aTOMax, Ta 06'eMHa

I'yCTUHA 3apsify B 00J1aCTi IPOCTOPOBOTO 3apsify, sIKi pa3oM YTBOPIOIOTh NOABIMHUI 3apsKeHU Iap Ha TOBEPXHI.

Pedepar aHIJIiHCBKOIO:

The object of research is nanoscale systems of Gd and Ce oxides on Si and Mo surfaces. The purpose of the work is
to develop the physical foundations of the technology for the preparation of cathode surfaces with deposited
layers of oxides of rare earth metals, which have a low work function, a high quantum yield, and a high coefficient
of secondary electronic emission. Research methods - electronic spectroscopy, electron diffraction of electrons,
scanning probe microscopy, analytical calculations, numerical calculations. The physical foundations of the
technology for the production of electron-emitting surfaces by self-assembly in an electric field of a nanoscale
relief in the form of nanowisters or nanofibers from a material with a large bandgap width have been created zones
on a silicon or molybdenum substrate, including cerium and gadolinium oxides. A prototype was created for
experimental measurements of autoelectron emission current from emitting surfaces and a test setup was built for
manufacturing nanofibers from oxide materials by electrospinning and applying them to the substrate. Microwave
adsorption by brominated carbon fibers was measured based on the standing wave technique. Based on these
measurements, the potential shielding properties of these fiber coatings in various radio bands were evaluated. A
consistent theory of field emission from nanostructured semiconductor SiC was constructed using of the created
analytical model for the field amplification coefficient in the case of sufficiently "smoothed" protrusions, the
surface of which is described by a Lorentzian-type curve. A simple theoretical model has been developed that
relates the decrease in electron affinity of a semiconductor (or dielectric) to such parameters as the surface charge



density localized on surface states or adsorbed atoms and the volume charge density in the space charge region,
which together form a doubly charged layer on the surface.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII yKpaiHCBKOIO: DisnyHi 0CHOBU TEXHOJIOTIi BUTOTOBJIEHHS €JIEKTPOHHO-EMITYIOYNX [IOBEPXOHB.

HaszBa HTII anrJificbKo¥0: Physical foundations of the technology of manufacturing electron-emitting

surfaces.
HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMmaHi pe3ysIbTaTH: Oi3nuHi OCHOBU TEXHOJIOTI BUTOTOBJIEHHS €JIEKTPOHHO-EMITYIOUMX IOBEPXOHD 3

MaJlol0 po60OTOIO0 BUXO/Y Ta HEFATUBHOIO €JIEKTPOHHOIO CIIOPiIHEeHiCTIO
l'asy3p 3aCTOCYBaHHS: 72. HaykoBi JOCIiIKEHHs Ta PO3POOKY
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Creopeno ¢isnyHi 0CHOBYM TEXHOJIOTI BATOTOBJIEHHS €JIEKTPOHHO-EMITYIOUUX TIOBEPXOHb HIJISIXOM
CaMO30VpaHH B €JIEKTPUYHOMY I10J1i HAHOPO3MipPHOTO pesibedy y BUIJIAL] HAHOBiCTEp a00 HAHOBOJIOKOH 3
marepiasy i3 BeJIMKOIO IKNPUHOIO 3200POHEHO] 30HU Ha KPEMHI€Bil a60 MOIi6AeHOBIN MigKIagyHL, BKIIOYAI0un
OKCHUJM Cepilo Ta rafoinito. CTBOPEHO JOCIiAHNI 3Pa30K 111 €KCIIEPUMEHTAIILHUX BUMIPIOBaHb CTPYMY
aBTOEJIEKTPOHHOI eMicii 3 eMiTylounxX NOBEPXOHb Ta NOOYJOBAHO NOCIIIHY YCTAaHOBKY 1711 BUTOTOBJIEHHS
HaHOBOJIOKOH 3 OKCUJIHUAX MaTepiajliB METOOM €JIEKTPOCIIHIHTY Ta HAaHECEHHS iX Ha MiAKIaguHKy. [IpoBeneHo
BHMipIOBaHHSI MiKPOXBUJIbOBOI aficopoOLiii 6pOMOBaHUMU BYTIJI€LleBUMHU BOJIOKHAMU Ha OCHOBI METOAUKYU CTOSIYNAX
XBUJIb. BUXOZS4M 3 IMX BUMIPIOBaHb, OLIIHEHO NIOTEHLIiMHI €KpaHy04i BJIaCTUBOCTI JaHMX BOJIOKOHHUX IIOKPUTTIB B
pi3HuX papionianasoHax. [Io6y10BaHO NOCIiNOBHY TEOPIIO MI0JIbOBOI €MicCii 3 HAHOCTPYKTYpPOBaHOTO
HamniBnpoBinHUKOBOro SiC 3 BUKOPUCTAaHHSM CTBOPEHOI aHAJIITUYHOI MOAEJ 71 KoedillieHTa nifcuieHHs 0 y
BUIAJKY JOCTAaTHbO «3TJIAJKEHUX» MIPOTPY3il, TOBEPXHA SIKUX ONUCYIOTLCS KPUBOIO JIOPEHIIIBCBKOTO THUITY.
P0o3BHHYTO IPOCTY TEOPETUYHY MOJIEJIb, SIKA TIOB'SI3y€ 3MEHIIEHHS €JIEKTPOHHOI CIIOPiAHEHOCTI HaliBIIPOBiAHUKA
(4m HmiesneKTpuKa) 3 TAKMMU IIapaMeTpaMu, SIK IOBEPXHEBA I'yCTUHA 3apsifly, IOKaJi30BaHOTO Ha IOBEPXHEBUX CTAHAX
4y aicopbOBaHUX aTOMax, Ta 06'eMHa I'yCTUHA 3apsify B 00J1aCTi IPOCTOPOBOrO 3apsay, SIKi pa30M YTBOPIOIOTh
MOABIMHUN 3apsI)KEHNI Map Ha [TOBEPXHI. MoJieJlb Ja€ 3MOT'y OLiHUTU IIE€PCIIEKTUBHICTb PI3HUX MaTepialis i
IIOKPUTTIB 7151 CTBOPEHHSI Cy4acCHUX (POTOKATOMIB UM e(PEeKTUBHMX KAaTOMIB IJIs1 I0JIbOBOI €MiCii 3i 3BHMKEHOIO Y1

HYJIbOBOIO POGOTOIO BUXOZY.
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: Bnposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NpOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:



TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:

IX. Bi6siorpadiuHuii onuc
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