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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 26.199.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT (isnKyu HaNiBIPOBiAHMKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micqesﬂaxon)KeHHﬂ: np. Hayku, 41, m. Kuis, KuiBceka 06:1., 03028, Ykpaina
dopma BaacHOCTI:
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InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT (isnKyu HaNiBIPOBiAHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg, 3a €IPIIOY: 05416952

Micue3Haxoa>KeHHs: np. Hayku 41, 03028, m. Kuis-28

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 29.19.23

Tema guceprauii:
1. EMiCiliHi BaCTMBOCTI KDEMHI€BUX Ta BYIVIEL€BUX HAHOKOMITO3UTHUX IJIiBOK

2. Emission properties of silicon and carbon based nano-composite films.

Pedepar:

1. B pucepTauii npencTaBaeHO pe3ybTaTi KOMILJIEKCHOTO AOCJiIPKEHHS BIJIMBY YMOB OTPUMAaHHSI KpEMHI€BUX Ta
BYIJIELIEBMX HAHOKOMITO3UTHUX IIIBOK Ha iX €JIEKTPOHHI II0JIbOBi €MICiMHI BIaCTUBOCTI. BUBYEHO MJIiBKY IIOPUCTOTO
KpeMHio, aMopdHi asMa30moAi6Hi Byryelesi IJ1iBKY i IJ1iBKU OKKUCY KPEMHIIO 3 pi3HUM iHIeKCOM cTeXioMeTpii
KHCHIO. 5K OCHOBHI METOU JIOCJIiIKEHHS B pOOOTI BUKOPUCTaHi BUMIpHU BOJIbT-aMIIEPHUX XapaKTEPUCTHUK [IpU
€JIEKTPOHHIN ITOJIbOBIM €MiCii; BUMipY BOJIbT-aMIIEPHUX XapakrepucTuk MJIH CTpyKTyp; aTOMHO-CHAJIOBa
MiKpOCKOIIisl; GPOTONIOMIHECIIEHTHA CIIEKTPOCKOIIis. B nuceprauifiHiil po6oTi Briepiue OyJia IpoaHali3oBaHa
MeToJMKa (popMyBaHH4 IIapiB IOPUCTOrO KPEMHIIO TajIbBAaHIYHOIO aHOAU3ALIIEIO /1J151 3ACTOCYBAHHS, SIK ITOJIbOBUX
€MiCiiHUX KaTo[iB. [IOKpUTTS MOPUCTOrO0 KPEMHIIO aJIMa30NO1i0HVMU BYIJIELIEBUMU IIJIiBKAMU IIPUBOAUTD 1O
MOKPAILEHHSI €JIEKTPOHHOI ITOJIbOBOI eMicii. BusiBJIeHO e(peKT NOKpalLeHHS eMicii 3 KpeMHi€BUX BiCTEpP, BKPUTHUX

mtiBkamu SiOx, orpumanumu PE CVD MeTooM Ta METOZIOM TEPMIYHOIO BUTIAPOBYBAHHS [TOPOLIKY KPEMHIIO ¥



BakyyMi. EQpeKT nokpalieHHs oporoBoro mnoJis MOsSICHIOETbCS B paMKax MOJEJ MOAiy eHepreTU4Horo 6ap'epa.
BcraHoBJI€HO CyTTEBE 3pOCTaHHS e(PeKTUBHOCTI eMicii 3 BicTep, BRpUTHX HAHOKOMITO3UTHUMU IJTiBKAMU IIiCIIst
nepennpoo6iiHoi popmosku. Lleit epexT o6ymoBieHn GOPMYBaHHSIM Y IJTiBKaxX NPOBiTHUX HAHOKAHAJIIB.
3anponoHoBaHO (Pi3MYHUI MEXAHI3M ITOKPAIIEHHS €MiCiHUX NTapaMEeTPiB KaToOLiB, BKPUTUX aIMa30NoLi6HNMU
ByrjeleBrMHy Ta SiOX MliBKaMu 3i cCpOpMOBaHMMU NPOBIIHUMY KaHAJIaMHU, SIKAM TIOSICHIOE 3MEHILEHHS
HaIpPYXEHOCTi I0POTrOBOr0 €JIEKTPUYHOTO 11015 32 PaXyHOK 306i/IblIeHHs KoeillieHTa MifgcruleHHs 1071,
IiIBUIIEHHSI TYCTUHU CTPYMY eMicii 3a paXyHOK 3MeHIIEeHHSI pOOOTH BUXO/Ly; TOKpallleHHs CTabiIbHOCTi pO6GOTH
€MiCIIHUX KaTO[IiB 32 PaXyHOK 3IJIaJ)KyBaHHS MOP(OJIOTii ToBepxHi. bysa 3anpornoHoBaHa METOAMKA
nepennpo6iitHoi OPMOBKHU ILTiBOK.

2. The complex investigations of the effect of silicon and carbon-based nanocomposite films growth condition and
modification on their electron field emission properties have been presented. The porous silicon, amorphous
diamond-like carbon films and the films of the silicon oxide, with different value of the stoichiometry index have
been researched. The methods of current-voltage measurement, photoluminescence and atomic-force
spectroscopy have been used as main experimental techniques. A new method for the formation of the porous
silicon layers by galvanic anodization to be used as field emission cathodes was analyzed. Coating porous silicon by
the diamond-like carbon films leads to improvement of the electron field emission. The effect of emission
enhancement of the silicon tips, coated by PE CVD and the method of the thermal vapor evaporation of the silicon
powder in vacuum, were shown. The described effect was analyzed in the frame of the energetic barrier divide
model. The significant growth of thefield emission efficiency out of the tips, coated by nanocomposite films, after
pre-breakdown formation was revealed. This effect is caused by formation of the conductive nanochannels in the
films. The physical mechanism of emission parameters improvement of the cathodes coated by diamond-like
carbon and SiOx films with the formed conductive nanochannels into the films was proposed. The considered
model explains the decrease of threshold electric field due to the increasing field enhancement coefficient; the
increase of current density due to the decreasing work function; the improvement of working stability due to
smoothing surface roughness. The method for pre-breakdown formation of the films was proposed.
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PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY
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PeecTpartop
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benges Onekcangp €BreHoBUY

BensgeB Onekcangp €BreHOBAY

Opuenko T.A.



