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Fig. 1. Cross sectional view of a stack of mini plane-parallel
ionization chamber used as a multi-channel radiation detector.
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Fig. 2. High voltage electrode using carbon coated microfilms.
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Fig. 3. Guard and signal electrode using carbon coated micro-
films.
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Table 1. Leakage currents of the ionization chambers.

Number of Leakage Standard
ionization chamber -  currents (pA) deviation (%)
1 0.35 0.12
2 0.45 0.20
3 0.39 0.14
4 0.31 0.12
5 0.56 0.24
6 0.27 0.10

Table 2. Reproducibility and linearity of the ionization
chambers.

Number of Reproducibility Linearity
ionization chamber SD (%) SD (%)

1 0.39 0.46

2 0.12 0.42

3 0.41 0.37

4 0.28 030

5 0.49 047

6 0.31 045
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Table 3. Dose rate effects of the ionization chambers.

Number of ionization chamber Dose rate effects (%)

1 0.56
2 0.35
3 048
4’ 0.64
5 0.47
6 0.45

Table 4. The ratio of the dose at 25 cm depth, when there is
the ionization chambers in each location.

Location of the ionization chamber Ratio of dose(%)

Surface 03
Surface, 1.5 ¢m ) 0.6
Surface, 1.5, 2.5 cm 0.2
Surface, 1.5, 2.5, 5 cm 0.6
Surface, 1.5, 2.5, 5, 10 cm 05
Surface, 1.5, 2.5, 5, 10, 20 cm 0.8
Phantom only 0.0




Table 5. Calculation of transmission intensity for each ma-
terials. '

Number of Ratio of transmission intensity

ionization chamber (n)

Rchamber/waler Rchamber/acylic

1 1.007 1.008
2 1.014 1.016
3 1.021 1.024
4 1.028 1.032
5 1.035 1.040
6 1.042 1.048

e Cavity dose

—— Depth dose

Relative depth dose

T 1
0 5 10 15 20 25
Depth in water (cm)

Fig. 4. The results of the monte carlo for stack type ionization
chambers.
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Study for Multi Channel Radiation Detector Using of
Microfilm and Carbon Electrode

Kyo Chul Shin*, Hyong Geun Yun*, Dong Hyeok Jeong”, Yong Kee Oh”,
Jhin Kee Kim®, Ki Hwan Kim"', Jeung Kee Kim"

Department of Radiation Oncology, *Dankook University Hospital, TWonkwang University Hospital,
TEqui University Hospital, $Chonbuk National University, "Chungnam National University Hospital,
'"Dong—A University Hospital

We have designed the multi channel detector for the quality assurance of clinical photon beams. The de-
tector was composed of solid phantom inserted by six plane-parallel ionization chambers at different depth.
The chamber as a mini plane parallel chamber was made of carbon coated microfims. In this study the el-
ectrical characteristics of the six chambers in the solid phantom were evaluated using 6 MV photon beam.
The leakage currents were less than 0.5 pA, reproducibility was less than 0.5%, linearity was less than 0.5%,
and dose rate effect was less than 0.7%. In addition the effect of dose variation from other chambers was
estimated to maximum 0.8% approximately. The developed detector can be used for quality determination in
output dosimetry or measurement of percentage depth dose approximately for clinical photon beam.

Key Words : Carbon coated microfilm, Multi channel detector
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