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Fig. 1. The detector dimension of parallel-plate detector (lateral
side view, unit: ym, A parallel plate detector containing PTFE
films in FEP film for relative dosimetry was designed to mea-
sure the response of detectors to 6 and 10 MV X-rays through

different thicknesses of lead).
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Fig. 2. The measurement geometrical set-up (The set-up condi-
tions for measurements with this detector were as follows: SSD
= 100 cm, the test detector was at a depth of 5 cm and the
reference chamber was at a depth of 10 cm from the phantom
surface for 6 and 10 MV X-rays).
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Table 1. Attenuation effect of lead block thickness at 6 MV X-ray.

Dose rate (MU/min)

Block Farmer
(cm) 100 200 300 400 500 600 Mean chamber
0 1 1 1 1 1 1 1 1

1.2 0.85 0.85 0.88 0.84 0.87 0.89 0.86 0.59
2.3 0.73 0.72 0.74 0.72 0.70 0.73 0.72 0.33
3.6 0.61 0.61 0.66 0.61 0.62 0.64 0.62 0.18
5.0 0.55 0.53 0.54 0.54 0.53 0.55 0.54 0.11
6.2 0.49 0.47 0.49 0.48 0.48 0.49 048 0.07
7.3 0.45 0.41 0.41 0.45 0.45 0.44 0.43 0.04

Table 2. Attenuation effect of lead block thickness at 10 MV X-ray.

Block Dose rate (MU/min) Farmer
{em) 100 200 300 400 500 600 Mean chamber
0 1 1 1 1 1 1 1 1

1.2 0.88 091 0.94 091 091 0.88 0.90 0.62
23 0.76 0.73 0.78 0.77 0.76 0.76 0.76 0.37
3.6 0.66 0.62 0.65 0.65 0.66 0.63 0.64 0.21
5.0 0.56 0.54 0.56 0.55 0.56 0.56 0.56 0.12
6.2 0.52 0.50 051 0.51 0.50 0.49 0.51 0.07
73 0.46 044 0.46 0.45 047 0.46 0.46 0.04
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Fig. 3. The response function from the measured values of the
test detector and reference chamber using optimization.
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Response for Lead Block Thickness of Parallel Plate Detector
using Dielectric Film

Ki-Hwan Kim*, Yong-Eun Kim', Moon-June Cho*', Jun-Sang Kim*', Young-Kee Oh*, Jhin-Kee Kim",
Kyo-Chul Shin", Jeung-Kee Kim®, Dong-Hyeok Jeong

*Department of Radiation Oncology, Chungnam University Hospital, TCancer Research Center, Chungnam
National University, TDepartment of Physics, Chungbuk National University, Department of Radiation
Oncology, §Eulji University Hospital, "Chonbuk National University Hospital, "Dankook University Hospital,
*Dong~A Univesity Hospital, Wonkwang University Hospital

A parallel plate detector containing PTFE fims in FEP film for relative dosimetry was designed to measure
the response of detectors to 6 and 10 MV X-rays from a medical linear accelerator through different
thicknesses of lead. The dielectric materials were 100 m thick. The set-up conditions for measurements with
this detector were as follows: SSD=100 cm the test detector was at a depth of 5 cm and the reference
chamber was at a depth of 10 cm from the phantom surface for 6 and 10 MV X-rays. Lead blocks were
designed to cover the irradiated field. They were added to the tray to increase thickness sequentially. We
found that the detector response decreased exponentially with the thickness of lead added. The linear
attenuation coefficients of the test detector and reference chamber were 0.1414 and 0.541, respectively, for 6
MV X-rays and 0.1368 and 0.5279 for 10 MV X-rays. The test detector response was greater than that of
the reference chamber. The response function was calculated from the measured values of the test detector
and reference chamber using optimization. These optimized constants for the detector response function
were independent of theenergy. As a result of optimizing the response function between detectors, the use
of a relative dosimeter was validated, because the response of the test detector was 1% for 6 MV X-rays
and 4% for 10 MV X-rays.

Key Words : Lead block, Dielectric film, Linear attenuation coefficient



