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ABTOSMUCCUOHHBIE KATO/blI C BbBICOKOHN ILIOTHOCTBIO TOKA
HA OCHOBE IIUVIEHOK T'PA®EHA HA KAPBUJIE KPEMHUA

Kutges WN.JI., Cmermuunei A.M., BoakoB E.1O., Cnoupuaonos O.b., HOxnbIi
dbenepanphorit yausepcutet (Poccrs)

In this work field emission properties of the cathodes based on the silicon carbide with
graphene films at nanometer values of rounding-off radius of the top and the interelectrode
distance are researched. The density of the emission current is calculated on the basis of the
current-voltage characteristics of experimental samples and the simulation results. It is shown
that high density of emission current is characteristic of field emission cathodes based on films
of graphene on silicon carbide.

[IpuHnun aBTOANEKTPOHHOM HSMHCCHM 3aKIIIOYaeTcs B HCIYCKAaHUH DIEKTPOHOB C
MOBEPXHOCTH KaToJa TMoj JAeHCTBHEM BHENIHErO DJIEKTPHUUYECKOTO TIONS  BBICOKOU
HaMpsHKEHHOCTH. |lepCneKTUBHBIMA UCTOUHHUKAMU DIEKTPOHOB SIBISIOTCS aBTOIMUCCHOHHBIE
KaToJbl U3 HAHOYTJIEPOAHBIX MAaTepHaNoOB, TaK KaK OONBIMUHCTBY U3 HUX TMPUCYIH BBHICOKHE
3HaUEHUs MEXaHWYeCKOW MPOUYHOCTH, OHIIEKTPO- H TEIIONPOBOJHOCTH, MOBBIIIEHHAS
yeTOHUMBOCTE K (hakTOpam, pazpyrmatomum katos (Morozov S.V. et al, 2008, ¢. 016602).

B nactostiiee Bpemsi omyOTUKOBaHO OONBIIOE KOTUYECTBO PabOT MO HCCIENOBAHUIM
ABTOPMHUCCHUOHHEBIX CBOUCTB IeHOK Tpadena (Oxpumenko O.b. u ap., 2012, c. 335-342). B
OomBITIelt Mepe OHM OTHOCATCS K TUIEHKaM, molydeHHBIM MeTogoM CVD (Wang Xiao-Ping et
al, 2012, c. 128102-1-4). HaMu O®BIT BBEIOpaH METOJ TEPMHUYECKON MEeCTPYKINHM KapOujaa
KpeMHUS B BakyyMe Js popmupoBanus rpadena (De Heera W.A. et al, 2007, c. 92-100). B
9TOM ciiydae rpadeH HaJe:KHO 3aKpellJieH Ha Bcelf MOBEpXHOCTH MOANOKKH SiC, SBISACH e
ectecTBeHHBIM mpojomkenueM (KonakoBa P.B. u jap., 2013, c. 802-804). He tpeOyetca
oliepalusl TepeHoca IMIeHoK TpadeHa Ha U3OIHPYIONTYI0 TMOANOKKY (AnToHOBa W.B. u np.,
2014, c. 827-832). Kapbun kpeMHUs yCTORYUB B ITHUPOKOM JTAANIa30HE TEMIIEpATYp U padalin
(JIebener A.A. u ap., 2002, c. 1354-1359).

B namieit paboTe nccienoBanich aBTOIMUCCHOHHBIE XapaKTePUCTUKH KaToJ0B B Gopme
ocTpust W3 KapOuJa KpeMHHS C IUIeHKaMu TpadeHa Ha MOBepXHOCTH. ONTUMAaTbHBIC
reoMeTpuYecKre MmapaMeTpbl aBTOIMUCCHOHHON CTPYKTYpPHI OBUTH OMpeAelieHbl paHee MyTeM
MonienmupoBanus (Svetlichnyi A.M. et al, 2015, c. 163-167).
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HV WD
10.00 kV| 5.0 mm [1.60 um| SE |CDEM| 160 000 x Nova D-0182

Pucynoxk 1 — POM-u306paxkenne BepITuHE aBTOIMHUCCHOHHOTO KaTo/1a

Ha ocHoBe monyueHHBIX JAaHHBIX OBUTH W3TOTOBIEHBI aBTOIMHCCHOHHBIE KaTOABI U3
KapOuma KpeMHHS ¢ TeHkamMu Tpadena (puc. 1). M3MepeHus SMUCCHOHHOTO TOKa
MPOU3BOWINCE TIPH PACCTOSHUM aHOM-KaTodg — 3 HM. Paauyc 3akpyriaeHus BepUINHBI
aBTokatona — 40 uM. HanoMeTpoBble 3HaUEHUS MEKIIEKTPOJAHOTO PAcCTOSHUS U paguyca
3aKpYTJIEHUS] CIOCOOCTBOBANIM Havaly YMUCCHUH MPU Pa3HUIE TOTEHITUANOB B eTMHUIIEI BonbT
(puc. 2). llpu nanpsokenuu Oonee 9 B maOniojaeTcss CHUXKEHHE WHTEHCHBHOCTH pOCTa
aBTOPMHUCCHOHHOTO TOKa, YTO OOBACHAETCS OCOOEHHOCTIMH N3MEPUTENBHOTO 000pY/TOBaHUS.
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PI/ICYHOK 2-— BOJ'II)T-aMHepHaSI XapaKTCpPUCTHKA ABTOOMUCCHOHHBIA KaTOI-aHO/1

[To pe3ynmpTaTam wu3MepeHHH BONBT-aMIIEPHBIX XapaKTEPUCTUK OBIIO MPOBENEHO
MOJIETUPOBAHHUE paclpe/ieNieHus] HAMPsHKEHHOCTH 3MEKTPUUECKOTO MO B MEKIIEKTPOTHOM
MPOMEKYTKE aBTOIMUCCUOHHOW CTPYKTYpHI. MOJIeNnupoBaHue MO3BOSIET ONEHUTEH BEMUUHHY
HATPSDKEHHOCTH AISKTPUYECKOTO MO B PacCUUTaTh TUIOIIAab SMUTHPYIONIEH MOBEPXHOCTH
(Ceetnmuunsnii A.M. u ap., 2015, c. 225-236).

[11OTHOCTH aBTOAPMUCCUOHHOTO TOKA PACCUUTHIBANACH IO opMyIIe:

Jon = Low/ Song,
r7e Isw — IMUCCUOHHBIN TOK, Ssy — TIIOMIAE IMUTHPYIOIIEH TOBEPXHOCTH.
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Pucynox 3 — Bonsm-amnepuas Xxapakmepucmuka ademodamMucCUOHHON HAHOCMPYKYpbl

BonbIUHCTBO COBPEMEHHBIX aBTOIMUCCHOHHBIX KaTOJMOB JIEMOHCTPHPYET IMIIOTHOCTH
Toka He Gonee 10° A/m? npu manpsxenusx ~ 10%-10° B (Bacunsesa E.A. u ap., 2012, c. 107-
111). 13 pucynka 3 BUJIHO, UTO MaKCUMAaJIbHOE 3HAUYEHHE IIOTHOCTH aBTOIMUCCHOHHOTO TOKa
B CTPYKTYpaxX ¢ OCTPUMHBIM KaTOJOM M3 KapOujaa KpeMHUs ¢ MIeHKaMU Tpad)eHa cOCTaBUIO
3.19E6 A/M? npu Hampsoxerun 10 B. B uTore, MOKHO celaTh BBIBOJ, UTO HCCIETyeMbIe
KaTOJIBl SABISIIOTCS MEePCHeKTUBHBIMU HHeprodpHeKTUBHBIMU IeMeHTaMH aBTOIMUCCHOHHOMN
HaHODJIEKTPOHUKH.

PesynbTatel paboThl ObUIM TONYYEeHH ¢ HCHONB30BaHHeM obopynoBanug llentpa
KOJUIEKTUBHOTO TONIb30BaHUS W HayuyHO-oOpa3zoBaTeNnbHOTO IeHTpa «HamoTexmomorumy»
IOxnO0rO dhenepansuoro yuusepcutera. MccinenoBanue BEHIOTHEHO B paMKax IPOEKTHOM HacTu
TOCYJapCTBEHHOTO 3a/aHus B cepe HayuHoil nearensHocTh (3amanue Nel6.1154.2014/K).
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