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SUMMARY

Rak Alexei Olegovich

MODELING AND OPTIMIZATION RF.LATTVTSTIC MULTIMODE 
CHERENKOV DEVICES AND LINEAR ACCELERATORS ON 
THE IRREGULAR ELECTRODYNAMIC SYSTEMS WITH FINITE 

WALLS IMPEDANCE

Keywords: multi-wave relativistic cherenkov oscillator, traveling wave tube, 
backward-wave linear accelerator, cavity excitation equations, irregular waveguide, 
numerical integration.

Purpose: to create self-consistent nonlinear mathematical models of high pow
er relativistic cherenkov amplifiers and oscillators on irregular hollow waveguides, 
and linear accelerators of electrons and positrons in chains of superconducting nio
bium cavities associated with the multi-mode operation and impedance conditions on 
the metal surfaces of electrodynamic systems, software implementation of these 
models for numerical in analysis and optimization, optimization performance charac
teristics of these devices and establish the optimal physical properties of the electro 
magnetic processes in these devices.

Research methods: block-matrix screw, Runge-Kutta method, Nelder-Mead 
method.

Results and novelty: excitation equation of longitudinally irregular wave
guides correctly take into account the finite conductivity of the wails.

The excitation equations of cavity resonators with impedance boundary condi
tions at the walls were mathematically rigorous formulated. This equations differed 
of the correct expressions for the amplitudes of the normal modes from those existing 
in the current literature.

The nonlinear mathematical model of high power relativistic cherenkov devic
es on irregular waveguides with cathode filters-modulators with the losses in the wa
veguide walls, dynamic stratification of the electron beam, multi-mode interaction 
was developed.

Stable algorithm for the numerical integration of second-order ODE was 
created.

The optimal configuration of cherenkov devices and resonators for linear par
ticle accelerators were obtained and analyzed. The analysis of the mechanisms of in
teraction between them is conducted.

Presented results can be used in the design and development of a wide class of 
electronic microwave devices
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