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Abstract Beam current 6.25 A
The Particle in Cell (PIC) simulation of a 350 MHz
klystron output cavity is carried out. The CST Riet
Studio module which enables a mutual coupling & th | Efficiency 50 %
charge movement and the electromagnetic field esl us
investigate the interaction between bunched electro
beam and the output cavity of klystron. The paranseof MODELINGAND SIMULATION
the klystron used in the investigation were: beawer The parameters of the klystron used in the invattg
200W, beam voltage 32 kV and beam current 6.25A witwere: beam power 200W, beam voltage 32 kV and beam
efficiency around 50%. The Gaussian particle souragurrent 6.25A with an efficiency around 50%. The
emits series of Gaussian bunches with static magneteometry, a cavity with an output waveguide attdclie
field superimposed to the PIC simulation to compé®s shown in Fig. 1
the bunch divergence due to space charge effetis. T
output power (wave amplitude) is directly recordgthe
waveguide ports. After performing a discrete Faurie
Transformation of the time signal, the correspogdin
frequency spectrum is obtained. It shows a pealrato
350 MHz which was the design value for this klyatro

Beam micro Perveance 0.915

INTRODUCTION

A klystron is a device to amplify microwave and/or
radio frequency signals. The outstanding specifioat of
klystron are high output power, high gain, highaeility.
The output resonator is the last stage (cavity)aof
klystron, the input fed at input port of the firstage
(cavity) is amplified by subsequent stages and Hiegbl
signal can be coupled out by waveguide ports. Samtg
the output resonator as a part of the klystronnsited,

a Gaussian emission model is used to define aadjre
bunched particle beam.

CST Studio Suite is a powerful 3-D electrodynami
code for the simulation and design of microwaveicks;
The Particle Studio module is used here for th
investigation of the interaction between a bunche
electron beam and the output cavity of a klystréhe . ) )
simulation is performed Witﬂ the Pgrticle in )é:dﬂlt(?) initial bunch length was assumed to fill the cavéggth.

code of CST PARTICLE STUDIO (CST PS). The code ' N€ particle source is defined to be Gaussian type.
enables a mutual coupling of the charge movemedt affmisston surface has to be p'Cke.d."?md then thacleart
the electromagnetic field. The objective of thedstwas properties SUCh. as mass, ch_arge, initial energycare Ipe

to understand the way in which the cavity and buncWOd'f'eq' A_serles of Gaussian bu_nches is emitiitic
parameters affect the efficiency of power trandfem magnetic fields, can be supenmposed to the PIC
the bunches to the cavityhe R&D activity for Klystron simulation. These fields can be either homogeneous,

e o lindrically symmetric with arbitrary longitudinal
development is in progress at RRCAT. Prehmmar;gy
specifications for the development in-line are givie d_epend_ency, or prec_alculateql by an CST EM STUDIO
simulation of an arbitrary coil geometry. In thiase a

Figure 1: CST PS model of the output cavity.

For the purposes of the study an idealized bunch wa
(gjefined in terms of the distribution and velocitiefsthe
electrons as they emerged from the penultimateycadi
gelocity distribution of 5% of the maximum velocity
ssumed in a bunch. It was assumed that the charge
ensity between the bunches was negligible andthieat

Tablel. X :
. o homogeneous field is used to compensate the bunch
Table 1: Klystron Specifications divergence due to space charge effects (see fRjure
Parameter Value
Operating frequency 350MHz
Output Power CW 100kW
Beam voltage 32kV
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Figure 2: Superimposed static magnetic field

compensate the bunch divergence due to space charge

effects.

RESULTS

Figure 3 shows the port dominant mode at resonan

frequency 350 MHz. It can easily visualized to g

Figure 3: E-field distribution for dominant mode at
resonance frequency.

Figure 4 shows the particle trajectories of theusated
bunches. The colour indicates the energy distiinutf
the particles inside the bunch. The time varyingléode
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to Figure 4: An electron bunch travelling in beam tube
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Figure 5: Frequency spectrum of the output sigrial a
waveguide port.

(1]

(2]

of the bunch current has a Gaussian distributiame T [3]

spatial distribution of the charged particles idirded to
be uniform over the emission surfaces cross secliba
time dependent field and particle monitors alsonsttive
space charge effect on the bunches.

The output power (wave amplitude) is directly retsat

[4]

by the waveguide ports. After performing a discrete

Fourier Transformation of the time signal,
corresponding frequency spectrum is shown in figuri

the

shows a peak around 350 MHz which was the design

value for this klystron.
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