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ABSTRACT

The objective of this work was to study the characteristics of 2D diodes detector
array for Intensity Modulated Radiation Therapy (IMRT) plan verification. The 2D diode
array was MapCHECK™ Model 1175, SUN NUCLEAR Co. with 445 N-type diodes.
The characteristics in term of doses, dose rates, field sizes and depths of the 2D diode
array were studied for 6 MV x-ray beam of open field and wedge field from Varian Clinac
23EX for 2x2 to 22x22 cm? field at different depths of 2, 5 and 10 cm depth and dose
range from 3 to 300 cGy. The relative responses of the four central diodes showed almost
the same sensitivity and good reproducibility. The diode array showed linearity with dose
and dose rate. The difference between diode response and delivered dose was with in
0.7% for 20 to 300 cGy. The maximum difference due to dose rate was 1.7% at a relative
dose rate of 133.33 MU/min. The response of the detector slightly depended on the depth
at the dose being more than 21 cGy with the maximum dose difference between 2 cm and
10 cm depth of 1.7% for 10x 10 cm? field. The response of the diode using field size was
slightly lower than ionization chamber using; the maximum difference was 1.7% with
2x2 cm? field. The beam profile of both normal and wedge fields showed good agreement
with the Eclipse calculation at the central part of the beam due to the higher response of
diode. The IMRT plan verification showed good results compared with calculations using
a less complicated plan and without the split field. The 2D array can be used accurately

for routine quality assurance for IMRT plan.
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