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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 MOJeJib 10 BifHOT0 OTEHLiaIbHOTo 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
PE30HaHCHUII XapakTep. [IoKka3aHo 3a/IeXKHICThb IIPOLIECY HarpiBaHHS BiCTps Bin po3aMipHUX eeKTiB, 30Kpema
IIJIaBJIEHHY BEPIIMHM €MiTepa IIPYU BpaxyBaHHi pO3MipiB BiCTps MOYMHAETHCA 151 3HAYEHb I'YCTUHU CTPYMY Ha
NOPSAOK MEHIIVX HDK IJ1s1 BUIIQAKY 6€3 BpaxyBaHHS po3MipHUX edeKTiB. [lokaszaHo, Mo npotuec cybsimariii
HENTPaJIbHUX aTOMIB 3 IOBEPXHi KaTO/ly 4O MOMEHTY I1JIaBJIEHHS BEPLUIMHU eMiTepa C/1a0Ko BIJIMBA€E Ha
TeMIlepaTypHUIl PO3MO/iJl, OCKiZIbKY BiIHOCHA pi3HUIIS TemIiepaTyp 6e3 Ta 3 BpaxyBaHHIM cy6siMalii craHoBUTb 0.1
MKK. YncenbHO NOKa3aHo, 10 BpaxyBaHHs edpekTy HoTTiHrema NprusBoAUTb 40 3MEHUIEHHS] HAIIPY>XEHOCT
€JIEKTPUYHOTO M0JI MPOO6OI0, TaK 1151 KoedillieHTy MifiCHUIIeHHS 10151 TOPAKY 50 3HMKEHHSI CTAaHOBUTb IPUOGIU3HO
10%.

Pedepar aHr1ilicbKOIO:

A model of a double potential barrier is proposed, which takes into account additional mechanisms of high-
gradient breakdowns in accelerating structures. It is shown that the field emission current from a two-layer metal
system with a coating thickness of nanometer dimensions has an oscillatory resonant character. The dependence
of the tip heating process on the dimensional effects is shown, in particular, the melting of the emitter tip, taking
into account the size of the tip, begins for current densities an order of magnitude smaller than for the case
without taking into account the dimensional effects. It is shown that the process of sublimation of neutral atoms
from the cathode surface until the melting of the emitter tip weakly affects the temperature distribution, since the
relative temperature difference without and with sublimation is 0.1 uK. It is numerically shown that taking into
account the Nottingham effect leads to a decrease in the intensity of the breakdown electric field, so for a field
gain of the order of 50 the decrease is about 10%.
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