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ABSTRACT

Klystron efficiency mainly depends on bunch length and mode beam currents at the output cavity re-
gion, and on output cavity configulation. This article proposes a new output cavity configulation, called Twin-
Gap Output Cavity, for high power and high efficiency x-band klystron. It consists of two identical cavities,
which are placed as close as possible in beam direction. It aims to extract RF power without any serious beam

reformation, i.e. rebunching and debunching.

80% efficiency is obtained with this output cavity. This efficiency is higher than previous ones.
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Fig.1 Twin-Gap Output Cavity Geometry
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Fig.2 E-Field Distribution on the Axis
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Fig3 Efficiency Characteristics of Single-
Gap Output Cavity and Twin-Gap Output
Cavity.

.0 "_ Vb=l 40k V
-Ur Dr=4.7Smm
0.8 §

[
osl.  Inlet Beam .

ENERGY DISTRIBUTION

AN

o.zz— / \‘ -
[ Outlet Beam ]
L . . . P B NP

0.0 -100 0 100
PHASE (DEG)

1

Fig.da Energy Extraction Characteristic of
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Table 1. Simulation Specifications of Previous and Present Studies

Welch(1986)[2] Farkas(1989)[3] Eppley(1986)[4] Azuma
Cavity Type XK-5 XK-5 XTOOKLY X1O0OKLY Single Double Twin
Frequency(GHz) 2.856 2.856 11.424 11,424 2.856 2.856 11.424
Axial Voltage(kV) 450 450 1500 600 295%2 600*2
Beam Voltage(kV) 400 400 1000 1000 400 400 440
Bunch Length(deg) 20 20 20 60 61.7 61.7 70.6
Uniform Uniform  Gaussian Gaussian  Gaussian
(FWHM) (FWHM) (FWHM)
Code MASK 1D 1D 1D MASK MASK 1D
Efficiency(%) 81.4 83.9 72 53 63 76.5 79.6
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