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KOAKCiaJIbHOI i [UMIHAPUYHOI TeOMETPil

2. Transport of high-current relativistic charged-particle beams in drift tubes of coaxial and cylindrical geometry

Pedepar:

1. Incepranis npucesyeHa po30ynoBi ¢piznyHOI MOZesli TPaHCIIOPTYBAHHS IOMIPHO pe-JIITUBICTCbKUX IY4YKiB
3apsIKEHUX YaCTMHOK Y Kamepax Ipei@dy KoakcianbHOI i 1iiHA-pruiHOi reoMeTpii. Y HabIMKeHHi "CUIbHOro"
MAarHiTHOTrO 0JISl 3HaNJE€HO aHAJIITUYHI Ta YACEJIbHI OL[iHKYA TPAHUYHOTO CTPYMY PEJISITUBICTCHKOTO My4YKa
3apsIPKEHMX YaCTUHOK Y KOaKciasibHil KaMepi apeidy 3 IieeKTpUYHOI0 BCTABKOIO Ta Pi3HUIIEIO IIOTEHIIialiB MK
BHYTPIIIHBOIO Ta 30BHIIIHBOIO CTiHKaMu KaMepu fpendy. OTpuMaHO piBHSHHS PiBHOBAru CUJIbHOCTPYMOBUX ITy4KiB
3apsKEHUX YaCTUHOK Y ri6pUIHMX MarHiTOCTaTUYHUX OHJY-JIITOPHUX MOJISIX Y KOAKCiabHUX KaMepax Apeidy 3
YacTKOBO €KPaHOBaHMM KaTOOM Ta BUBYEHO ixX AMHaMIiKy. 3a mornomMoroio metoay QyHKuii [')pina y gapBiHiBCbKil
Mo eJli 06-4MCJIEHO IIOBEPXHEBI TYCTUHU 3apsay Ta CTPYMY, sIKi HABOASTBCSI TOYKOBOIO 3aPSI’KEHOI0 YaCTUHKOIO,
1[0 PYXa€eThCs OBIIBHOIO TPAEKTOPi€I0 B HEOOMEXKEHI Y IOB3I0BXKHbOMY HAIPSIMKY LUJIIHIPUYHIN Kamepi

nperdy. ChopmMmybOBaHO CXEMY PO3PaxyHKy CAaMOY3Tro-IKE€HOI I1HAMIK1 [IOMipHO PeJISITUBICTChKUX ITyYKiB.



2. Thesis is devoted to the constricting of the physical model of transportation of moder-ately relativistic charged-
particles beam in coaxial and cylindrical drift-tube. In approxima-tion of "strong" magnetic field we find analytical
and numerical estimations of the limiting current of relativistic charged-particle beams in coaxial drift-tube with
dielectric insert and potential difference between inner and outer coaxial conductors. We obtain the equilib-rium
equation of high-current charged-particle beams in hybrid magnetostatic undulator field in coaxial drift-tube with
partially shielded cathode and study their dynamics. In the Darwin model, with the help of Green's function
method, we calculate the non-relativistic surface-charge density and corrections induced by the point-like
charged-particle propa-gating by an arbitrary trajectory in the unbounded in the longitudinal direction cylindrical
drift-tube. We formulate a calculation scheme of self-consistent dynamics of moderately relativistic beams.
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