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A Study of 2-dimensional X-ray Detector using Monte Carlo Simulation

Hyoungsup Shin, HakJae Lee*, Kisung Lee* and Jungwon Kang'

"Dept. of Electronics and Electrical Engineering, Dankook University
*Dept. of Radiologic Science, Korea University

ABSTRACT

X-ray absorption rate and multiplication factor of X-ray detector were calculated with Garfield code. High Z (= atomic
number) was important factor to increase the absorption rate but low Z is also important to increase the multiplication.
Five different gas composition were examined under the condition of 1400 V bias and 400 um gap. Xe 100% gas showed
the highest absorption rate and He 96% + isobutene 4% showed the highest multiplication.
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Table 1. Multiplication factor M depending on various gas
compositions

. InM M
gas mixture (500 V) (500 V)
Ar90% + CH410%(P-10) 3.68 4746.3
Ar95% + 5% CH45%(P-5) 4.43 26728.07
He96% + isobutane4% 6.92 8321543.66
Xe90% + CH410% 3.30 1980.17
Xe95% + CO5% 3.53 3374.22
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rate) T follA AFS 3F5F 7t=F o S5
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(a) Drift of generated electrons (b) Electron avalanche
due to multiple collision with gas molecules

Fig. 2. Drift and avalanche phenomena calculated with
Garfield code.
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Fig. 3. Distribution of cluster size depending on different
gas compositions.
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Fig. 4. Distribution of multiplication depending on different
gas compositions.
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