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Tema n uenb nccnegoparus. MNpreeneHsbl 4aHHbIE O NOCNEAHNX OOCTUXKEHUSX aBTOPOB MO
pa3paboTke 1 nccnegoBaHUIo NONEBbLIX SMUTTEPOB ANSA 3NeKTpoHHony4koBbix CBY
NpnbopoB MUNNIMMETPOBOrO U CyOMUNNIMMETPOBOro AnanasoHa AfMH BOMH. MeToapl.
OnuncaHbl MeToabl CO34aHNs U XapaKTEPUCTUKM NMPEeACTaBNAOLWMX OOMbLION NPaKTUYECKNI
WHTEepec KaTo40B HOBOIO TUMA: MHOFOOCTPUNHBIX KPEMHUEBLIX KATOO0B C ABYXCNOWHBIMA
MeTanndynnepeHoBbIMN NOKPLITUSMU, @ TaKKe MHOFOCITOMHbIX HAHO-CTPYKTYPUPOBAHHbIX
KaTo4oB, AMUCCUS KOTOPbIX onpeaenseTca NonaMun y KoHTakTa maTepuarnos ¢ pasHom
paboTon Bbixoga. [Ansg onTMMmu3auumn KatogoB 1 onpeaeneHns X 3MMCCUOHHbBIX
XapaKkTepUCTUK NPOBOANITUCHL YMNCIIEHHbIE pacyeTbl U 3KCNepUMEHTarbHbIE UCCeaoBaHMS.
BaxxHenwmne oTnuunTenNbHbIE YEPTbl MCMOSTb30BAHHLIX 3KCNEPUMEHTAarIbHbIX YCTAaHOBOK: *
BO3MOXHO OnepaTBHOE U3MEHEHWe aasneHns oT MuHumansHoro 107° —107"° Torr go 107°
Torr 1 06paTHO; * BO3MOXHO NMpOBeAEHNE psifia TEXHONOMMYECKNX onepauun
HenocpeaCcTBEHHO B BaKyyMHOW Kamepe, B TOM YuCrie, N0 HaHeceHu o 1 obpaboTke
NOKPLITUIA; * BO3MOXHO UCCNedoBaHNE SMUCCUOHHbBIX XapakTepPUCTUK KaTo4OB B
HeNpepbIBHOM 1 MMMNYSIbCHOM peXxuMmMax B LUMPOKOM MHTepBare HanpsbkeHun (4o 15-25 kV)
n TokoB (8o 0.5 A). PesynbTaTbl. [MonyyeHo 60nbluoe KONMYeCTBO HOBbLIX Pe3ynbTaToB, B
TOM yucne: * oTpaboTaHbl 4OCTAaTOYHO NPOCTbIE N BOCMPON3BOANMbIE TEXHONOMMM CO34aHUS
MHOTFOOCTPUMHBIX N MHOTOCIIONHBIX AMUTTEPOB; * onpeaeneH MexaHusm yHKUNOHUPOBaHNS
3aLWMTHbIX QYNIIEPEHOBLIX NMOKPbLITUIA; * onpeaeneHbl onTUMarbHble CTPYKTypa u
MOpPdOnornst MOBEPXHOCTU MHOMOOCTPUIHBLIX KaTOAOB C MeTann-gynnepeHoBbIMU
MOKPbITUSIMU N MPOAEMOHCTPUPOBaAHA BO3MOXHOCTb MOMYy4YEHUs C UX MOMOLLLIO TOKOB
nonesomn ammccumn npubnuautensHo Ao 100 mA npu nnoTHocTy Toka 4o 0.4 Alcm?;
onpegeneHa onTumanbHas CTPYKTypa MHOFOCOWMHbIX radyHUA—NNaTUHOBBIX KATOAOB U
NPOSgEMOHCTPUPOBaHA BO3MOXHOCTb MOMYYEHUS C MX MOMOLLIbIO TOKOB 3MUCCUM OKOMO 2 MA
NPV Ype3BbIYanHO BOMbLLON MNOTHOCTU ToKa okono 200 A/cm?; « NPOAEMOHCTPUPOBaHa
BO3MOXHOCTb ANUTENbHOM CTabunbHOM paboThbl CO34aHHbIX KAaTOAOB Npu 0Toope GonbLUnX
TOKOB B YCNOBUSAX TEXHUYECcKoro Bakyyma. ObcyxaeHne. Co3gaHHble U uccnegoBaHHble
KaTtodbl NEPCMNEKTUBHbI O1151 UCMONb30BaHUS B MUHUATIOPHBIX BbICOKOBOSIbTHBIX
AnNeKTPoHHO-Ny4koBbIx CBY ycTponcTBax MUNSIMMETPOBOIo U CyOMUNIIMMETPOBOIO
JuanasoHa.
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Topic and aim. The data on the latest achievements of authors on the development and
investigation of field emitters for electron-beam microwave devices of millimeter and
submillimeter wavelengths range are presented. Methods. The methods for creating and
characteristics of new type cathodes, that are of great practical interest, are described:
multi-tip silicon cathodes with two-layer metal-fullerene coatings and multilayer
nano-structured cathodes, whose emission is determined by the fields at the contacts of
materials with a different work function. Numerical calculations and experimental
investigation were carried out to optimize the cathodes and to determine their emission
characteristics. The most important features of the experimental setup used are as follows. ¢
The operative change of the pressure from the minimal value 10° =107"° Torr up to 107 Torr
and back is possible. ¢ It is possible to carry out a number of technological operations
directly in the vacuum chamber, including the deposition and treatment of coatings. ¢ It is
possible to study the emission characteristics of cathodes in the continuous and pulsed
modes over a wide range of voltages (up to 15-25 kV) and currents (up to 0.5 A). Results. A
large number of new results have been obtained which particularly include: « fairly simple
and reproducible technologies for creating multi-tip and multilayer emitters have been
worked out; » the mechanism of functioning of protective fullerene coatings has been
defined; « the optimal structure and morphology of the surface of multi-tip cathodes with



metal-fullerene coatings have been determined and the possibility of obtaining the field
emission currents up to about 100 mA with the current density up to 0.4 A/lcm?

has been demonstrated; « the optimal structure of multilayer hafnium-platinum cathodes was
determined and the possibility of obtaining the emission currents of about 2 mA at an
extremely high current density of about 200 A/cm? has been demonstrated; * the possibility of
a long-term stable operation of the created cathodes at large currents in the conditions of at
technical vacuum has been demonstrated. Discussion. Summarizing, it can be said that the
created and studied cathodes are promising for use in miniature high-voltage electron-beam
microwave devices of the millimeter and submillimeter wavelength range.
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