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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. MeToau mocimkeHHs — EKCliepuMeHTaibHi METOIM: 03Ke- Ta (POTOeIeKTPOHHA
CIIEKTPOCKOIIis, AU paKLis NOBiIbHUX €JIEKTPOHIB, CKaHyBaJIbHA 30HI0BA MiKpockomis. TeopeTuyHi meTonu:
4KCeJIbHI PO3PAXYHKHU 3 NEPUIMX IPUHLIMIIB i3 BUKOPUCTAHHSIM NPOrPAaMHMX KOJIB, IO IepeOyBaBaIOTh Y BiIbBHOMY
noctyti. CTBOpeHO (Pi3suHi OCHOBY TE€XHOJIOTii BATOTOBJIEHHS €JIEKTPOHHO-EMITYIOUMX I0BEPXOHb HITISIXOM
CaMO30VpaHHs B JIEKTPUYHOMY I10J1i HAHOPO3MipHOro pesibedy y BUIJIsIZi HaHOBiCTep a00 HAHOBOJIOKOH 3
Marepiay i3 BEJIMKOIO IIMPUHOIO 3a00POHEHOI 30HU Ha KpEeMHi€eBill a0 MOIi6AeHOBIN MigKIagMHL, BKJIIOYAI0un
OKCHUJM Cepilo Ta rafiosinilo. 3arnpornoHoBaHO aHAIITUYHY MOJEJb PO3PAXYHKY CTPYMY aBTOEJIEKTPOHHOI eMicii 3
OTPMMAaHUX [TOBEPXOHb Ta NNPOBEIEHO OLiHOYHI PO3PaxXyHKU Y BiATIOBIIHOCTI i3 €KCIIEPMMEHTANILHO BUMIPSIHUMU
CTPYKTYPHMMU ITapaMEeTPaMU LIMX IIOBEPXOHb. BOHM YiTKO IEMOHCTPYIOTh MOKJIMBOCTI IPAKTUYHOIO 3aCTOCYBaHHS
L7151 CTBOPEHHSI €(DEKTUBHUX aBTOEJIEKTPOHHMX KaTOiB. AHAJIITU4HI PO3PaXyHKU BEJIMUMHY €JIEKTPUYHOTO 110JI Ha
OTPUMAaHUX HAHOCTPYKTYPOBAHUX [TOBEPXHSX MiITBEPIPKEHO YMCEIbHUMU PO3B'si3KaMu PiBHSIHHA [lyaccoHa s
OJHOBMMIPHMX ITPOTPY3iH, SIKi BiZITBOPIOBAJIV KPUBUHY [IOBEPXOHb HA BEPIIMHAX €KCIIEPUMEHTAIbHO CTBOPEHUX
HaHOCTPYKTYp. CTBOPEHO OCIIiAHUN 3Pa30K [J1s1 EKCIIEPUMEHTAJIbHUX BUMIPIOBAaHb CTPYMY aBTOEJIEKTPOHHO]
eMicii 3 eMiTyl04nx MOBepXOHb Ta MOOYA0BAHO AOCIITHY YCTAHOBKY IJIs1 BATOTOBJIEHHSI HAHOBOJIOKOH 3 OKCHUJTHUX

MaTepiajiiB METOZIOM €JIEKTPOCIIIHIHTY Ta HAHECEHHS iX Ha MiIKIaANHKY.

Pedepar aHr1ilicbKOIO:

Object of research - Nanoscale systems of Gd and Ce oxides on Si and Mo surfaces. Objective - Development of the
physical basis of the technology of preparation of cathode surfaces with applied layers of oxides of rare earth
metals, which have a low yield, high quantum yield, and a high coefficient of secondary electronic emission.
Research methods - Experimental methods: Auger and photoelectron spectroscopy, slow electron diffraction,
scanning probe microscopy. Theoretical methods: numerical calculations based on the first principles using freely
available program codes. The physical bases of the technology of manufacturing electron-emitting surfaces by
self-assembly in an electric field of nanoscale relief in the form of nanovisters or nanofibers from a material with a
large width of the forbidden zones on a silicon or molybdenum substrate, including series and gadolinium oxides.
An analytical model for calculating the electron emission current from the obtained surfaces is proposed and
estimation calculations are performed in accordance with experimentally measured structural parameters of these
surfaces. They clearly demonstrate the possibilities of practical application for the creation of efficient
autoelectronic cathodes. Analytical calculations of the magnitude of the electric field on the obtained
nanostructured surfaces are confirmed numerical solutions of the Poisson equation for one-dimensional
protrusions, which reproduced the curvature of surfaces at the vertices of experimentally created nanostructures.
A prototype for experimental measurements of autoelectronic emission current from emitting surfaces was
created and an experimental installation for the production of nanofibers from oxide materials by electrospinning
and their application to the substrate was built.
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