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Tema gucepranii:

1. Hu3bKOBaKyyMHi ra30po3psigHi €JIEKTPOHHI TapMaTH i iX BUKOPUCTAHHS B €JIEKTPOHHO-TIPOMEHEBUX TEXHOJIOTISIX

2. Low-vacuum discharge electron guns and their application to electron beam technique

Pedepar:

1. lucepraliis npucBA4Y€Ha PO3BUTKY HAYKOBUX OCHOB CTBOPEHHSI HU3bKOBAaKyYMHMX Ia30PO3PIAHUX €JIEKTPOHHUX
rapmar (HTETD'), MeTouKu ix MPOEKTYBaHHs, YyCTAHOBJIEHHIO MEXaHi3MiB i 3akOHOMipHOCTEN (i3YHUX MPOLECIB IpU
ixHil1 po6OTi i1 3aCTOCYBAaHHIO PO3POOJIEHUX KOHCTPYKIiil rapMaT 7151 BUPIilIEHHS Pi3HUX HAyKOBUX i TEXHOJIOTIYHUX
3afa4. Y nucepTauii 3anpornoHoBaHi i1 eKCrieprMeHTaIbHO NiATBepAKeHi MeTOAU MifBUIEeHHS POO60YOTO THUCKY,
po3-pobJieHi NpUHLMIN CTBOPEHHS I MmeToau npoektyBanHst HI'El'. Ha nincrasi ix peanizosani HT'EI' pisHoro
[IpU3HA-4YEHHH, 110 [IPaLIOI0Th Y CEPENHbOMY I HU3bKOMY BaKyyMi B miarasoHi Tuckis 10...1000 I1a. CtBopena
METOJI0JIOTis 1 po3p0o0bJieHi IPUCTPOI, 1711 BUMIPY B HU3bKOMY BaKyyMi I1apaMeTpiB €JIeKTPOHHUX ITy4KiB i MIJIa3MHU.
YcTaHoBJIeHi 3aKOHOMIPHOCTI BIUVIMBY CTaTUCTUYHOIO Yacy 3ali3HIOBaHHS , yacy (popMyBaHHS I yacy JeioHizalii Ha
XapaKTEPUCTUKUA rapMaTy. BUSBIEHO 11 €KCIIEPUMEHTAJIbHO JOCIIIKEHO "eeKT BTiKaHHS €JIEKTPOHIB" IIpU POOOTi
HI'ET. Ha ocnoBi HI'EI' cTBOpEHO aBTOHOMHU iIMITYJIbCHUM €JIEKTPOHHUN NPUCKOPIOBAY 151 aKTUBHUX €KCIIEpUMe-

HTiB y BepxHix mapax atmocdepu. Po3pobiieHi i1 nociimkeni TexHosorii Ha ocHoBi HT'EL" ny1s1 miarHOCTUKM U Harpi-



BaHHS ra30BUX IIOTOKIB, OJlep>KaHHsI MOHOKPUCTAJIiB KPEMHII0, MoauQikallii HOBepXHi BUPOOiB, OJep>KaHHs TOKPUT-
TiB y cepenoBulli peakuiriHoro razy (CPVD, CVD - TexHosorii) i BuUBU€Hi 3aKOHOMipHOCTI Ipu ixHill peasiza-
uii.PesyspraTu gucepratlii BipoBajykKeHi Ipyu po3pooli, BUTOTOBJIEHHI 11 eKCILTyaTalii psly e/1eKTPOHHO-
IIPOMEHEBUX €KCIIEPUMEHTAIIbHO-TIPOMUCJIOBUX YCTAHOBOK i IPUCTPOIB Pi3HOTO TEXHOJIOTIYHOTO MPU3HAYEHHS.

2. The dissertation is devoted to scientific bases development for the new low-vacuum discharge electronic guns
(LDEG), their designing techniques, determination of physical mechanisms and laws of their performance, and
applications of these developed designs both in science and industry. In the dissertation, new methods of working
pressure elevation are proposed and experimentally tested; the principles of LDEG developments and
constructions are shown. These allows for manufacture of multi-purpose LDEG, which work in middle and low
vacuum with the pressure range of 10-1000 Pa. The electron beam and plasma measuring methodology to work in
low vacuum and the devices to perform it are developed. In the dissertation, we determine the laws to show how
statistical time delay tC, the time of formation t®, and deionization time td influence LDEG characteristics. The
effect of "running electron" is found and experimentally investigated at working device of LDEG. On the principle
of LDEG the autonomous pulse electron accelerator is created for carrying out active experiments in the top layers
of the atmosphere. LDEG techniques (CPVD and CVD) are developed for measuring gas flows, for gas flow heating,
for growing monocrystals of silicon, surface modifications, and coating in reaction gas. Their performance laws are
also investigated. The results achieved by the experiments are applied in production techniques for development
and operation of electron beam plants and devices of various purposes both for experiments and large-scale
production.
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