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Pedepar:

1. TomoBHa MeTa AucepTaliiiHoi po60TU MOJISITa€ B IPOBEAEHHI eKCIIePUMEHTAIbHUX OCiI)KeHb, CIIPSIMOBAaHUX Ha
3'sICyBaHHSI MexaHi3My eMicii meTaneBonopuctux emirepis (MIIE) 3 nonaBaHHSIM CKaH[I0, i 30KpeMa, Ha 3'sICYBaHHS
POJIi CKaHio B IbOMY MexaHi3Mi. B po6oTi po3B'a3aHi 3aa4i 1o KeHHS B3a€MO/Iii KOMIIOHEHTIB aKTUBHOI
pevyoBuHu MITE, BUKOPUCTOBYIOUM CUCTEMH, 1110 MOJIEJIIOIOTh IXHIO po604y IoBepxHIO0. JlocimpkeHo (pisuko-xXimiuHi
Ta eMiciiiHi BnactuBocTi MIIE 3 nofaBaHHsIM CKaHJiO i oOyoBaHa QisMuyHa MOZENb iXHbOI poO0YO0i IOBEPXHI, SIKa
IO3BOJISIE ONMCATU OCOOJIMBOCTI TOBEMiHKY IXHi BOJIbT-aMIIEPHUX XapaKTEepUCTUK. B pobOTi moKa3aHo, 10
B3a€MO/1is KOMIIOHEHTIB akTUBHOI pe4yoBruHU MIIE $K 1pu KiMHATHIN, TaK i Ip1 BUCOKUX TEMIIEPATYPax,
IIPU3BOIUTD 4O YTBOPEHHS TPUBMMIPDHUX OCTPIBLiB [IMX KOMIIOHEHTIB. KOMIIJIEKCHUI aHaJli3 BOJIbT-aMIIEPHUX
XapaKTePUCTUK METANIEBOTIOPUCTUX EMITEPIB 3 TOJABaHHSM CKaHIil0 CBiTYUTh IIPO TEPMOABTOEIEKTPOHHUN
xapakTep ixHboi eMicii. Posib cKaHJi€eBOi KOMIIOHEHTH B 30i/bIIEHH] €MiCifHOI 3[aTHOCTI METaJIEBOIIOPUCTUX

eMiTepiB noJisirae BCTBOPEHHI YMOB [J1S1 CYTTEBOTO 3PDOCTAaHHS aBTOEMICIMHOI CKIa[j0BOI 3araJIbHOTO aHOJLHOTO



CTPyMy, CIIPUSIIOUN 30i/IbLIEHHIO KiJIbKOCTI Ta 3MiHi XiMiuyHOTO cKi1amy i popMu eMiTyIounx LIeHTPiB - KPUCTAJITIB
OKHCIB JIy>)KHO3€MEeJILHUX MeTasliB. [Ioka3aHo, 0 CKaHill aKTUBHO BILJIMBA€E HAa €MICIHY 3[IaTHICTb KDEMHIEBUX
aBTOEMITEPIB i 3aJI€>KHICTh iXHbOI aKTUBHOCTI BiJi KIJILKOCTi CKaH[Iil0 Ha ITIOBEPXHi Ma€e ONTUMYM, SIKUA
XapaKTEPU3Y€EThCS | BUCOKUM CTPYMOM €Micii, i BUCOKOIO CTabiIbHICTIO CTPYMY B 4aci IIPM MOCTIiMHIN aHOAHIN
Hanpysi. [linBuineHHsa eMiciiHOi 3IaTHOCTI KPEMHIEBMX aBTOEMITEPIB B IIPMCYTHOCTI CKaH/iI0 Ha iXHiil IOBEPXHI
MTOSICHIOETHCS] YTBOPEHHSM KOMILJIEKCY Ha OCHOBI OKHCIB CKaHIiI0 Ta KPEMHIIO, IO CIIPUSIE€ 3HMKEHHIO 3arajbHOi

pPOGOTH BUXO[y 3pa3Ka.

2. Experimental researches, oriented on elucidation of the emission mechanism of scandate dispenser cathodes,
and, in particular, on elucidation of the scandium role in this mechanism is the main goal of the dissertation. In this
study the interaction of the components of activator of the Sc-Ba dispenser cathodes is examined by using the
systems that simulate the surface of the cathodes. Physical properties and emission properties of the real Sc-Ba
dispensed cathodes are studied. Physical model of working surface of the Sc-Ba dispensed cathodes is
constructed, which allows to explain the behaviour of their I-V characteristics and to describe the role of the
scandium in their emission mechanism. It is shown that interaction between the components of the cathodes
activator in the systems, which simulate the surface of the cathodes, both at the room temperature and at the high
temperature, results in formation of three-dimensional islands of these components. The I-V characteristics of the
Sc-Ba dispenser cathodes in the space-charge region does not submit to the law of "3 /2" and their complex
analysis allows to talk about thermo-field mechanism of their emission. The role of the scandium in Sc-Ba
dispenser cathodes is determined. It consists in the creation of conditions for increasing the field emission
component in anodic current by increasing of the quantity and change of the shape of three-dimensional emitting
centres of the activator. Another way of the scandium component influence on the field emission component of
anodic current is creation of the condition for increasing the depth of the electric field penetration into the
emitting centres on the cathode surface. It is shown that the presence of Sc affects strongly the absolute value of
the emission current of the matrix of Si-tip field cathodes. Moreover, this influence can be positive or negative
depending on the amount of Sc on the surface. The growth of the emission ability of Si-tip field cathodes in the
presence of Sc is explained by the creationof a complex chemical compound on their surface on the basis of the
oxides of scandium and silicon, which causes a decrease of the total work function of a specimen.
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