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2. Thermionic and emissive properties of rare-earth metals dodecaborides single crystals

Pedepar:

1. luceprauisg npucBa4YeHa eKCIIEPMMEHTAIILHOMY JOCIIIKEHHIO 1 MOIEIbHMM PO3PaxyHKaM TEPMOEMICIMHUX i
BUIIPOMIHIOBAJIbHUX BJIACTUBOCTE MOHOKPHUCTAJIB 10AEKabopuIiB ToIbMilo, epoilo, Tyilo, JTI0TeLilo, TeTpa- i
I60pHUIy JIOTEelli0 i BUBHAYEHHIO 3B'SI3Ky CTPYKTYPU i CKJIaly [I0OBEPXHEBUX LIAPiB AOCIIIPKEHUX 3pa3KiB 3
XapaKTePUCTMKAMU LKX BJIACTUBOCTEN IIPY BUCOKMX TeMIleparypax. [IpefcraBieHi eKCliepuMeHTalbHi pe3yIbTaTh
BMBYEHHS (PAa30BUX [IEPETBOPEHDb NOCJIIIKEHUX MOHOKPHUCTaiB 60puais P3M npu ix HarpiBaHHi y BakyyMi 10
BHCOKUX TemnepaTyp. [lokazaHo, o MaioTh Miclie (a3oBi IepeTBOPEHHS B IOBEPXHEBUX LIapaX MOHOKPUCTAJIIB
nopexabopupis P3M npu ix HarpiBaHHi y BakyyMi Buine 1200 K 3 yrBopenHsM TeTpabopuis P3M. Y MoHOKpucTana
TeTPabopHUy JIOTEL0 (pa3oBe NEPETBOPEHHS 3 BAHMKHEHHSIM JUO0PUIY JIIOTELiI0 Mae MiClie He JIMIIE B
IIOBEPXHEBOMY IIapi TeTpabopumy, aje i B 1oro 06'eMi 3 yTBOPEHHSIM iJlEHTUYHO CIIPSIMOBAHUX Jlamesiell qubopuia

moTewio. [TokazaHo, 10 TEPMOEMICiIHI i BUTIPOMIHIOBAJIbHI BJIACTUBOCTI JOCII)KEHUX MOHOKPHUCTAJiB P3M



BM3HAYAIOTHCH iX CTPYKTYPOIO i cKyamioM. Ha 0OCHOBI MOJIeIbHUX PO3PAaXYHKIB NOSICHEHO €KCIIEPUMEHTAJIBHO
BUSIBJIEHY aHI30TPOIIiI0 TEpMOEMICiiHUX BjIacTUBOCTEN nopekabopuniB P3M crpykrypHoro tuny UB12 Ha npukiani
ErB12 i LuB12. Po3paxyHKu BUKOHaHi 3 BUKOPUCTAHHSIM TPUBUMIPHOTO MOZEJOBAHHS KPUCTANIIYHOI IPATKU LUX
criosyk. Kimo4oBi cyi0Ba: MOHOKpHUCTa, fogekadopug, P3M, TepMoesieKTpOHHA eMicisl, CleKTpaibHa

BUIIPOMIHIOBaJIbHA 3[JaTHICTh, pOOOTA BUXOJy €JIEKTPOHA.

2. Thesis is devoted to experimental research and modeling of the thermionic and radiative properties of the
holmium, erbium, thulium, lutetium dodecaborides, the lutetium tetra- and diboride single crystals and
determination of correlation of structure and composition of the single crystals with these properties at high
temperatures. The experimental results of phase transformations research of the investigated rare-earth metals
borides single crystals at their heating in a vacuum to the high temperatures are presented. It is shown that the
phase transformation in the surface layers of rare-earth metals dodecaborides single crystals with formation of
rare earth metals tetraborides takes place at their heating in a vacuum at T > 1200 K. Lutetium diboride appears
not only in surface layer of lutetium tetraboride single crystal but in its bulk with formation of oriented lutetium
diboride lamels. It is shown that thermionic and radiative properties of the investigated rare-earth metals borides
single crystals are determined by a structure and composition of the surface layers of these single crystals.
Keywords: single crystal, rare-earth metal dodecaboride, thermionic emission, spectral emissivity, electron work
function.
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