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Magnetron is one of the crucial components of a high energy Linear Accelerator
(LINAC) to produce a high-power RF wave directly with S-Band 2.9982 GHz
frequency and send through the waveguide into the LINAC. Energetic electrons can be
achieved when synchronized acceleration over the LINAC length is meet. It means that
output frequency of a magnetron should be matched to the frequency of the LINAC
during the operation. To obtain a continuous x-ray for agriculture product’s sterilization
with a high efficiency of the acceleration to at a desired energy of 6 MeV and the
resonant frequency of 2.9982 GHz S-Band, the development of the more magnetron
working seem inevitable. The magnetron’s resonant frequency must be controlled well
with a high precision, stability, and robustness to the disturbance. This research presents
the analysis of the resonant frequency in a dominant mode of operation, design control
algorithm for the automatic frequency adjustment of the magnetron running and
physical model analysis of the inner magnetron which influences on the resonant
frequency. Both analysis of the dominant mode of operation and inner dimension
analysis are great information to develop in-house magnetron prototype later. The
analysis of the dominant operation mode will focus mainly on a changing in resonant
frequency with the tolerance of the inner-structural magnetron. This methodology is

based on reverse engineering technique. As a result of the physical dimension of the



magnetron’s cavities determined by using a 3D coordinate measuring machine (CMM),
the resonant frequency with a desired operating point of the magnetron in the dominant
mode. The tolerance in magnetron dimensions is numerical analyzed and relied on two
methods. First method is mathematical model analysis of an equivalent resonant
parallel circuit. The other is 3D-model of the magnetron is built up and simulated with
measured dimensions. The simulations base on commercial electromagnetic code PIC
(Particle-In-Cell) solver in CST (Computer Simulation Technology) particle studio.
The results are demonstrated by the position of the resonant frequency each
mode operation, and the six parameters within the structures of the magnetron affect to
a resonant frequency change. The suitable parameters of the voltage and magnetic
field supply are desired to control a resonant frequency at 2.9982 GHz by using Takagi-
~ Sugeno Fuzzy logic control (FLC) algorithm. This leads to produce a continuous x-ray
at a given dose rate with a disturbance variation in a range of 38 to 42 Celsius and

1x10? to 5x 108 torr in temperature and vacuum pressure in the LINAC, respectively.
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