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Abstract - In recent years, the MOSFET dosimeter has been widely used in various
medical applications such as dose verification in radiation therapeutic and diagnostic
applications. The MOSFET dosimeter is, however, mainly made of silicon and shows some
energy dependence for low energy photons. Therefore, the MOSFET dosimeter tends to
overestimate the dose for low energy scattered photons in a phantom. This study determines
the correction factors to compensate these dependences of the MOSFET dosimeter in ATOM
phantom. For this, we first constructed a computational model of the ATOM phantom based
on the 3D CT image data of the phantom. The voxel phantom was then implemented in a
Monte Carlo simulation code and used to calculate the energy spectrum of the photon field
at each of the MOSFET dosimeter locations in the phantom. Finally, the correction factors
were calculated based on the energy spectrum of the photon field at the dosimeter locations
and the pre-determined energy and directional dependence of the MOSFET dosimeter. Our
result for ¥*Co and ™Cs photon fields shows that the correction factors are distributed within
the range of 0.839 and 0.97 considering all the MOSFET dosimeter locations in the phantom.
Key Words | MOSFET dosimeter, Anthropomorphic phantom, Energy dependence,
Directional dependence, Dose correction factor
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Fig. 1.

The MOSFET dosimeter (Model: TN-1002RD,
Thomson and Nielson, Ottawa, Canada).
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Fig. 2. The ATOM adult male phantom (Model: 701-C,
CIRS, Virginia, USA).
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Fig. 3. Definition of the organs in the ATOM phantom.
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Fig. 4. The hole locations in the ATOM phantom slices.
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Fig. 5. Three-dimensional visualization of the voxel
phantom constructed in this study.
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Table 1. The locations of the MOSFET dosimeters in
the ATOM Phantom.

Dl(())sc1antqie(3)t:r Slice # Hole location
Testesl 38 K3
Testes2 38 M3
Ovaryl 32 o
Ovary?2 32 o7
RBM1 5 L5
RBM2 15 L12
RBM3 2% L1l
RBM4 32 8
RBMb 32 08
Colonl 20 Hs
Colon2 23 6
Colon3 31 P6
Colon4 35 N7
Lungl 14 a7
Lung?2 14 Q7
Lung3 16 G8
Lung4 16 08
Lungb 19 G8
Lung6 19 R8
Stomachl 9 P5
Stomach?2 2% P4
Stomach3 % 05
Bladder 34 13
Breastl 17 Gl
Breast2 17 ol
Liverl 92 F9
Liver2 29 4
Liver3 % F8
Liver4 ‘ % H4
Thyroid 10 L7
Esophagusl 15 L9
Esophagus? 19 L9
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Fig. 6. Energy dependence, R(E) of the MOSFET
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Table 2. Dose correction factors (DCFs) for the MOSFET dosimeter locations in the ATOM phantom.

BB R E T

: 314 SB25% 20065

Dosimeter R distribution R distribution R distribution DCF Error
Location (0.662 MeV) (1.25 MeV) {combined)
Testesl 1.03-1.13 1.01-1.04 1.01-1.13(1.07£0.06) 0.934 5%
Testes2 1.03-1.10 1.01-1.04 1.01-1.10(1.055+0.045) 0.948 +4%
Ovaryl 1.06-1.21 1.02-1.09 1.02-1.21(1.115+0.095) 0.897 +8%
Ovary2 1.05-117 1.02-1.07 1.02-1.17(1.095+0.075) 0913 6%
RBM1 1.04-1.11 1.01-1.04 1.01-1.11(1.060.05) 0.943 +4%
RBM?2 1.04-1.17 1.01-1.06 1.01-1.17(1.09£0.08) 0917 7%
RBM3 1.05-1.20 1.02-1.09 1.02-1.20(1.110.09) 0.901 8%
RBM4 1.05-1.14 1.02-1.06 1.02-1.14(1.080.06) 0.926 +5%
RBMb5 1.05-1.11 1.02-1.05 1.02-1.11(1.065+0.045) 0.939 4%
Colonl 1.05-1.15 1.02-1.06 1.02-1.15(1.085+0.065) 0.922 6%
Colon2 1.06-1.22 1.02-1.10 1.02-1.22(1.120.10) 0.893 +9%
Colon3 1.05-1.15 1.02-1.06 1.02-1.15(1.085+0.065) 0.922 +6%
Colond 1.05-1.22 1.02-1.09 1.02-1.22(1.120.10) 0.893 9%
Lungl 1.04-1.11 1.01-1.04 1.01-1.11(1.06+0.05) 0.943 +4%
Lung? 1.04-1.12 1.01-1.04 1.01-1.12(1.065+0.055) 0.939 5%
Lung3 1.04-1.12 1.01-1.05 1.01-1.12(1.065+0.055) 0939 5%
Lung4 1.04-1.12 1.01-1.04 1.01-1.12(1.065+0.055) 0.939 5%
Lung5 1.03-1.12 1.01-1.04 1.01-1.12(1.065+0.055) 0.939 5%
Lung6 1.04-1.13 1.01-1.05 1.01-1.13(1.070.06) 0.934 5%
stomachl 1.05-1.13 1.02-1.05 1.02-1.13(1.075+0.055) 0.930 +5%
stomach? 1.05-1.11 1.01-1.04 1.01-1.11(1.06+0.05) 0.943 +4%
stomach3 1.05-1.14 1.02-1.06 1.02-1.14(1.08+0.06) 0.926 +5%
Bladder 1.05-1.21 1.01-1.09 1.01-1.21(1.110.10) 0.901 9%
Breastl 1.02-1.05 1.01-1.02 1.01-1.05(1.03+0.02) 0971 +2%
Breast? 1.02-1.06 1.01-1.02 1.01-1.06(1.035+0.025) 0.966 2%
Liverl 1.04-1.14 1.01-1.05 1.01-1.14(1.075+0.065) 0.930 6%
Liver2 1.05-1.19 1.02-1.08 1.02-1.19(1.105+0.085) 0.905 7%
Liver3 1.05-1.15 1.02-1.06 1.02-1.15(1.085+0.065) 0.922 +6%
Liverd 1.05-1.12 1.02-1.05 1.02-1.12(1.07£0.05) 0.934 4%
Thyroid 1.04-1.14 1.01-1.05 1.01-1.14(1.075+0.065) 0930 6%
Esophagusl 1.05-1.20 1.02-1.07 1.02-1.20(1.110.09) 0.901 +8%
Esophagus2 1.05-1.19 1.02-1.08 1.02-1.19(1.105+0.085) 0.905 7%




MOSFET A=A dgr3dx 24 103

1.2x10°% AP(R=1.04,1.04\
thyroid LLAT(R=1.04,1.04)
T 0.662 MeV
Y 1.ox10°4 RLAT(R=1.04,1.04)
2 PA(R=1.06,1.04) I\
& — TN P
3 8.0x10°4 ~-=--PA OH(R=1.07,1.05),
L RLAT
i somgr] T LAT UF(R=1.14,1.06)
g T OH \
I BEER L N\ . S
c
$ 4.0x10°
[T
13
2 "
2 20x10°
o
00 et
01 1
Energy Bin[MeV]
1 AP(R=1.02,1.01)
.
P LLAT(R=1.02,1.01)
g 1.25 MoV RLAT(R=1.02,1.01) N
£ 1.0x10"4 =
o PA(R=1.02,1.01) - -
>
2 soxto’] ——AP OH(R=1.03,1.02),
o - s PA
w
5 1 ----- RLAT UF(R=1.05,1.03)
o 60x10°d - L1AT
2 -OH
3 e UF
i 4.0x10°
e
2
g -5
£ 20x10°
0.0

Energy Bin[MeV]

Fig. 7. Energy spectrum and energy dependence of the
dosimeter for the dosimeter in the thyroid.
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