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Symbol Beam construction parameters | symbol Helix Construction parameters

uo Initial beam velocity, m/ s L TWT circuit length, M

o) DC linear charge density, ¢/ m? G Conductance per unit length ,
S/m

R Space charge reduction factor L Inductance per unit length ,
H/m

A Cross section of electron beam, d Resistance per unit length,

m’ Q/m

m, Mass of the electron , kg K Circuit impedance, €2

V, DC beam voltage, volt R, Helix radius, M

Io DC beam current, Am Vi, Cold circuit phase velocity,
m/s

R, Beam radius, M w Helix Patch, M

o, Plasma frequency, GHz 0 gain parameters

o, fundamental frequency, GHz 4 phase respect to cold circuit
wave
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Comparison of output power in terms of input wave frequencies in traveling
wave tubes in linear and nonlinear tube behaviors

Fayeq, Sheykheh

Department of physics, Sanandaj branch, Islamic Azad university, Sanandaj, Iran

Abstract

Traveling Wave Tubes (TWT) as one of the main components in electronic and
telecommunication systems play an important role in signal amplification and
processing. This paper investigates and compares the linear and nonlinear
behavior of a traveling wave tube against the frequency of the input waves. By
solving the equations governing the behavior of an active tube, the linear
response of the tube is first interpreted, in which the output of the tube is
considered to have minimal distortion and harmonics. Next, the nonlinear
behavior of the tubes, which is accompanied by significant production of high-
order harmonics and distortion, is interpreted, and finally the output power of
the two linear and nonlinear modes is compared in terms of frequency. This
analysis can be used to optimize the design of traveling wave tubes for various
applications, including telecommunication and radar systems.

Keywords: “Traveling Wave Tubes (TWT)”, “linear and nonlinear”, “output
power”, “Frequency”.




