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Dosimetric characteristics of a high-resolution semiconductor matrix
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Abstract: Objective To investigate the clinical dosimetric characteristics of a novel high-resolution detector matrix, Super
Matrix. Methods The consistency calibration for the matrix was carried out under the 6 MV photon beam of linear accelerator
using flood-field calibration method. The properties of the matrix including short-term and long-term stabilities, dose
linearity, response at different dose rates and field size dependence were measured, and then the measurement results were
compared with those obtained by ionization chamber. The surface equivalent thickness of the matrix was measured under the
corresponding energy, and the off-axis ratio curve of the field was measured and then compared with the measurement results
of three-dimensional water tank. A set of strip fields and a group of combined field which was composed of square fields of
different sizes were designed, and the measurement results obtained by detector matrix and Mapcheck were compared with
TPS calculation value. Results After normalization, the standard deviations of the short-term and long-term repeatabilities of
the matrix were 0.075% and 0.69%, with the maximum deviation of 0.14% and 0.92%, respectively. The dose linearity
R*=1.000 0 after linear regression. The deviation of the probe at the center of the matrix was 0.62% in the dose rate range of
40 to 600 MU/min. Compared with the results obtained by thimble ionization chamber, the deviation of output factor was
1.2% in 25 cm square field and 4.4% in 3 cm square field. The off-axis ratio curve of the matrix measurements was closely
matched the measurement results of three-dimensional water tank, when the matrix was calibrated at the depth of 10cm, and
the deviation was within 2%. The surface equivalent thickness of the matrix was about 0.4 to 0.5 cm. Under the standards of
3%/3mm and 2%/2 mm, the gamma passing rates of combined field plans based on Super Matrix and Mapcheck

measurements were 100.0%, 98.8%, and 99.6%, 97.5%, respectively, and the gamma passing rates of MLC strip field plans
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were 99.1%, 94.4%, and 99.4%, 94.4%, respectively. Conclusion Super Matrix has good dosimetric characteristics to meet

the basic requirements of clinical quality control.

Keywords: Super Matrix; semiconductor; dosimetry; quality control
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Fig.1 Super Matrix and its structure
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Fig.2 Comparison of the off—axis ratio curve measured by Super Matrix

and that obtained by three—dimensional watertank on a 20 cm square field
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