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2. Accelerating of charged particles by wakefields in the plasma-dielectric structures

Pedepar:

1. Inceprauiiina po60Ta NPUCBIYEHA JOCIIIKEHHIO TPMCKOPEHHS 3TYCTKIB 3apS/I)KEHMX YaCTUHOK B I1J1a3MOBO-
LieJIEKTPUYHUX CTPYKTypax. OCHOBHOIO METOIO NOCJIIKEHHS € [100y10Ba TEOPETUYHOI 6a3U 17151 BAKOPUCTaHHS
HOBITHIX METO/IiB IIPUCKOPEHHA. [IpencTaBiena cxema OTPUMaHHA Ta OTPUMAHO aHaJITUYHI BUPasy, 110 ONMCYIOTh
KiJIbBaTepPHI 110714, SIKi 30yIKYIOTbCS B [1JIa3MOBO-/1ieJIEKTPUYHOMY XBUJIEBO/Ii 3TYCTKOM 3apsiIpKEeHUX YaCTUHOK.
PosrngnyTa jsiHiliHa Teopis 36yIpKeHHS KibBaT€pPHUX 110J1iB. [ToKazaHo, 1110 BjacHe KBa3iCTaTUYHE I10J1€ 3TYCTKY He
BIIJIMBA€ Ha PafliajibHy AMHAMIKy 3TyCTKy [IPH €HEeprisx 3TyCTKy No4nHady 3 MeB-Horo gianasony. PosrisHyra
cuTyalis 30yI’)K€HHS KiJlbBaT€PHUX I0JIiB [TOCiJOBHICTIO €JIeKTPOHHUX 3TyCTKiB. BUBUE€HO BIJIMB T'YCTUHU I1JIa3MU
Ha aMIUIITyy KiJIbBATEPHOTO I10JI4 B Ji€JIEKTPUYHIN CTPYKTYPi. PO3IJISIHYTO 3a/1€KHICTD CIIEKTPIB KiZlbBATEPHOTO
I10J1s1 B [JIa3MOBO- Ii€JIEKTPUYHIM CTPYKTYPI Bifi 'yCTUHM IJ1a3MU. [IpOBEEHO YMCII0BE MOMEIOBAHHS 30yA>KEHHS
KiJIbBaTEPHUX I0JIiB B I171a3MOBO-Ai€JIEKTPUYHOMY XBUJIEBOZ 11715 JIIHIMHOTO Ta AJIs1 CUJILHO HEJIHIMHOTO PEKUMIB

30ypKeHHS KiJlbBaTEPHUX I10JIiB B IJIa3MOBO-/lieJIeKTPUYHIN CTPYKTYypi. [Io6yioBaHO MaTeMaTUYHy MOZEJIb, sIKa



ONMCye pafianbHy JUHAMIKY 3TYCTKY 3apsIpKEHNX YACTUHOK B I17Ia3MOBO-/1i€JIEKTPUYHOMY IIPUCKOPIOBAYI.
[IpoBeneHO YMCIOBE MOJIEIIOBAHHS AMHAMIKY ITPUCKOPIOBAHOIO 3TYCTKY B IJIa3MOBO-/i€JIEKTPUYHINA CTPYKTYPI.
BpaxoBaHO BIJIUB [104aTKOBOI'O €MITTaHCY 3TYCTKY Ta 3a[IPOIIOHOBAaHA HOBA CXeMa TPAHCIIOPTYBaHHSI 3TYCTKIB
3apsIPKEHMX YaCTAHOK B JIieJIEKTPUYHOMY KiJIbBATEPHOMY ITPMCKOPIOBAYi 33 JOIIOMOTOI0 MaCUBY IJIa3MOBUX

KOMIpPOK.

2. Dissertation work is devoted to accelerating bunches of charged particles in plasma-dielectric structures. The
main purpose of the study is to construct a theoretical framework for the use of new methods of acceleration. The
scheme for obtaining and analytical expressions describing wakefields that are excited in the plasma-dielectric
waveguide bunch of charged particles. Considered the theory of linear excitation wakefields. It is shown that
quasi-static field of the bunch does not affect the bunch's radial dynamic at energies since MeV range. Considered
situation wakefield excitation sequence of electron bunches. The effect on the plasma density amplitude of
wakefield in the dielectric structure. Considered dependent spectra of wakefield in the plasma-dielectric
structures by plasma density. A numerical simulation of wake fields excitation in the plasma-dielectric waveguide
for linear and nonlinear modes for much excitement wakefields in the plasma-dielectric structures. A
mathematical model describing the dynamics of radial bunch of charged particles in plasma-dielectric structure. A
numerical simulation of accelerated bunch dynamics in plasma-dielectric structures. Included impact emittans of
initial bunch and proposed a new scheme bunches of charged particles transportation in the dielectric wakefield
accelerator using an array of plasma cells.
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