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2. Electromagnetic Radiation and Thermal Effect of High-Perveance Electron Beams

Pedepar:

1. Inceprarnis npucssyeHa npobsiemam (popMyBaHHs, (OKYCYBaHHS i KEDYBAaHHS PYXOM €JIEKTPOHIB B €JIEKTPOHHUX
[IPOMEHSAX 3 BUCOKUM II€EPBEAHCOM, a TAKOK BMBYEHHIO IXHbOI B3a€MOZi 3 MOJIIMY NIEPIOJUYHUX CTPYKTYP i
marepiasaMu MimeHel. E€eKTpOHHI IpOMeHi 3 BUCOKUM I1epBeaHCOM (POPMYIOTHCS 3aBJISIKU ITOB3/I0BKHIN
KOMIIpecii MpOCTOPOBOTo 3apsiy B TPUEJIEKTPOHUAX rapMaTax i MaloTh BEJIMKi 3HAUEHHSI IPOCTOPOBOTO 3apsiay.
JI7151 BUBYEHHSI IUX IIPOLIECiB BUKOPUCTOBYBAJIMCh SIK BiloMi Y (i3Ulli €JIEKTPOHHUX ITy4KiB, TaK i 3alIPOIIOHOBAHI
HOBi M€TOIY iXHBbOI AiarHOCTUKU. OTpUMaHi Pe3yJIbTaTy JO3BOJINJIN CTBOPUTH €JIEKTPOHHI rapMary, 0 MaloTh
IIOTY>KHiCTb TpoMeH4 Bif, 0.5 mo 150 kunosar, a Takox JI3XO X- i Ka-niana3oHis, gKi NpalolOTh B pesKuMax
MOHOXPOMAaTMYHMUX i IIYMOBUX KOJIMBaHb. JIOCIIiIKEHHS KEPYBAHHS TAKUMU €JIEKTPOHHUMHU ITPOMEHSMU i IXHBO]
B32€MOZIi 3 MeTaslaMy J03BOJIMIIM 30ibIINTH €(DEKTHUBHICTD AESKUX €JIeKTPOHHO-BaKyyYMHUX TEXHOJIOTIN:

BUIIAPIOBAaHHS i 3BAPIOBAHHS METAJIiB, BAKYYMHE O4YMILEHHS METAJIIB.



2. The thesis is devoted to the problems of forming, focusing and controlling of electron motion in high-perveance
electron beams, as well as styding of their interaction with periodical structures and material of a target. These
high-perveance electron beams are formed via longitudinal compression of space charge. The methods both well-
known in physics of electron beams annd suggested new ones for diagnostics were utilized to study these
processes/ The results obtained enabled creation of series of electron guns having beam power from 0.5 to 150
kW, as well as BWOs f X-and Ka-bands, working in monochromatic and chaotic regimes. Investigation into the
controlling such electron beams and their interaction with metals enabled increasing in efficiency of some
electron-vacuum technologies: evaporation and welding of metals vacuum cleaning of metals, etc.
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