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ABSTRACT

A quality control program for linear accelerator machine is a very important task
to ensure the quality of radiotherapy treatment. In Thailand, all of the quality assurance
equipments are imported with relatively high cost. To reduce the cost and maintenance
problems of such systems as well as to increase the strength in innovative physics
research, the Daily Radiation Beam Checker for linear accelerator machine has been
designed and developed. The device can be used to perform the output consistency, beam
flatness, beam symmetry and energy index check.

The designed Daily Radiation Beam Checker consists of 10 parallel-plate

ionization chambers (PPIC) made of standard printed circuit board. The PPICs have two
electrodes with a diameter of 1.3 cm. and 0.66 cc. sensitive volume. To avoid charge
build up and leakage currents, a guard ring is carefully positioned around the area of the
detector and polarized to the same voltage of an anode. The anode is directly connected
to the front-end circuit of a mainboard. Finally the electric field is obtained from a high
voltage of negative 300V applied to the cathode.
The signal from each PPIC is sent to individual channel in the mainboard which
composes of the current to voltage converter circuit, amplifier circuit, integrator circuit,
buffer circuit, high voltage circuit, digital circuit, control circuit and display circuit. The
digital circuit is interfaced with control panel switches and display unit to show the
results of data acquisition.

The reliable tests of the PPICs were performed under a 6 MV linear accelerator
and Repeated ANOVA was used to analyze the data. It was shown that all 12 PPICS are
reliable as compared to standard ionization chamber with p = 0.9997. The data processing
system was tested by the simulated signal which all 10 channels demonstrated the same



output voltage. Finally, the developed data analysis program of the device was verified
by manual calculation using the simulated digital data and the results of 100%
correspondence were shown. Lastly, the designed Daily Radiation Beam Checker was
test for its reliability under 6 MV and 10 MV linear accelerator. The results were
compared to that of standard quality assurance equipment. It was found that the device
provided some statistical differences of beam quality parameter as compared to the values
analyzed by standard dosimeter. This may due to the different number of the radiation
detector containing in the device and relatively high noise of the design system that
needed to be improved. However, following AAPM standardization the designed Daily
Radiation Beam Checker is reliable; moreover, it is uncomplicated and easy to setup that
allows the radiotherapist to quickly complete daily QA procedure.



