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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Briiue Mopdosorii noBepxHi KaTo/ly Ha TEMHOBUIA CTPYM Ta BUCOKOT'PalieHTHUI BUCOKOBaKyyMHUI IIPOGiii

IIPUCKOPIOBAJIBHUX CTPYKTYP

Ha3sBa po60oTH aHIJIiHCBHKOIO:

An influence of the cathode surface morphology on the dark current and high-gradient high-vacuum breakdown
of the accelerating structures

Pedepar yKpaiHCBKOIO:

3anpornoHoBaHa MOJeJsib II0]BifHOT0 II0TEHI1iaIbHOro 6ap’epy, sIka BpaXx0OBYye JOAaTKOBI MEXaHi3MU
BHCOKOI'PaJlieHTHUX MPOOOIB y MIPUCKOPIOBAJIBHUX CTPYKTypax. [lokasaHo, 10 CTPyM M0JIbOBOI eMicii 3 fBomapoBoi
METasIeBOi CUCTEMMU 3 TOBIIMHOIO HAHECEHOTO ITOKPUTTS HAHOMETPOBUX PO3MipiB HECE OCUMIIALINHUI
PE30HaHCHUI XapaKTep. 3alIpOIIOHOBAHO 17151 IPUCKOPEHHS YACEJIbHUX OOUMCIIEHD KiJIbKiCHY 3aMiHy TPMKYTHOTO
IIOTEHLjaJIbHOTO 6ap’epy Ha MeXi MeTayl-BaKyyM Ha NPSIMOKYTHHUI 32 YMOBU PiBHOCTI iXHix KoeillieHTiB
Ipo30PpocTi. OGYMCIIEHO YUCEIBHO BEJIMYMHY TYCTUHU CTPYMY IIOJIbOBOI €MicCii 3a TOMTOMOTOI0 BULLLE3TraaHOTO
6ap’epy. BusBieHO HasIBHICTb PE30HAHCHUX BJIACTUBOCTEN I'YCTUHU CTPYMY I10JIbOBOI €Micii 3 ABomapoBoi
MeTajIeBOi CUCTEMU 3 TOBUIMHOIO HAHECEHOIO IOKPUTTSI HAHOMETPOBUX PO3MIpiB. 3HaAEHO, 1110 [TPU BUKOHAHHI
PE30HAaHCHUX YMOB i 3HaU€HHI HANIpYy>XeHOCTi MOCTiltHOTO eseKTpuyHoro nojs E = 5 I'B /M, rycTUHA CTpymy
10JIbOBOI eMmicii 3 moBepxHi Mifi 36i/bIIyeThCS Yy TOHAA, 5 Pa3iB y BUMAAKY HAassBHOCTI HAHOKJIACTepa Ha MOBEPXHi a0
HaHOIIOPOXKHMHMU B IPUINIOBEPXHEBOMY IIApi METaJIy B IIOPIiBHSHHI 3 CTPYMOM €JIEKTPOHHOI I10JIbOBOI €MiCii 3

izeanizoBaHOI IIOBEPXHI METaIy.

Pedepar aHIJ1iHCBKOIO:

A double potential barrier model is proposed that considers additional mechanisms of high-gradient breakdowns
in gas pedal structures. It is shown that the field emission current from a two-layer metal system with a thickness
of the applied nanometer-size coating has an oscillatory resonance character. A quantitative replacement of the
triangular potential barrier at the metal-vacuum boundary by a rectangular one with equality of their transparency
coefficients is proposed to accelerate numerical calculations. The numerical value of the field emission current
density was calculated using the aforementioned barrier. The presence of resonance properties of the field
emission current density from a two-layer metal system with a coating thickness of nanometer dimensions was
revealed. It was found that under resonance conditions and the value of the constant electric field strength E = 5
GV/m, the field emission current density from the copper surface increases more than 5 times in the case of a
nanocluster on the surface or nanocavity in the near-surface metal layer compared to the electronic field emission
current on an idealized metal surface.
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