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A3k 2] 77 1 mm, 273 20 mm?l 333+
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HEAS 6X6, 10X10 L) 3 20X20 cm’e] ZAropEZ =
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ol Aol At Apg-alloksls FAYE Alelet SFHE, T,

Table 1. The shielding thickness (in mm) of three materials and
treatment cone sizes for 5% allowable transmission at SSD 100 cm,
6 MeV

Attenuation 95%

Field size
(cmz) Aluminum Copper Lead
(Z=13) (mm) (Z=29) (mm) (Z=82) (mm)
6%6 12.379 3.84 2.56
10x10 12.371 3.835 2.6
20%20 12.364 3.831 2.65
0 __ Primary
collimator
76 = Scattering
12.7
B —
35.8 Q g_ Jaw X
447
— =3 4 )
65.4 O & Applicator
78.5 = —
94.9 E——— Scori "
100 om coring ce
__ Polystyrene
phantom
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Fig. 2. Relative ionization curves measured using ion chamber
in polystyrene for 6x6, 10x10, and 20x20 cm’” field sizes at 6
MeV electron beam.

Fig. 1. Schematic diagram of the
Varian Clinac IX treatment head.
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Fig. 3. Comparison of the calculated and the measured cen-
tral-axis depth dose for (A) 6x6, (B) 10x10 and (C) 20x20 om’
field sizes of 6 MeV electron beam.
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Fig. 4. Transmission curves with thickness of (A) aluminum,
(B) copper and (C) lead for 6x6, 10x10 and 20x20 cm’ field
sizes at 6 MeV electron beam.
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Table 2. Calculation of photon flux, electron flux and energy deposition for three field size at polystyrene phantom surface (100 cm
SSD) under without and with three shielding materials thickness (in mm) which have 5% allowable transmission in 10x10 em’

Attenuation 95%

L . Field size
Shielding material (en?) Photon flux Electron flux Energy deposition
(particles/cmz) (particles/cmz) (jerks/g)
No block 66 1.81096E-04 1.94976E-04 5.01562E-26
10x10 1.98905E-04 2.02931E-04 5.24123E-26
2020 2.30562E-04 2.12607E-04 5.49549E-26
Aluminum (th=12.220000) 66 2.6767E-04 7.41403E-06 2.60826E-27
10x10 3.17005E-04 7.37089E-06 2.63126E-27
20x20 3.77638E-04 7.87744E-06 2.81370E-27
Copper (th=3.614100) 6%6 3.11321E-04 7.67059E-06 2.57296E-27
10x10 3.54844E-04 7.79416E-06 2.63808E-27
20%20 4.09955E-04 8.09476E-06 2.75634E-27
Lead (th=2.360089) 6%6 2.77611E-04 8.03680E-06 2.51998E-27
10x10 3.16745E-04 8.46431E-06 2.62945E-27
20%20 3.67514E-04 8.80276E-06 2.77581E-27
Transport Code) 2 At st9lom, o A3} 7| AAHE = Hlgo] Fo} SAelUAlE 71 vlEo] YAste] 24
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Abstract

The Study of Dose Change by Field Effect on Atomic Number of
Shielding Materals in 6 MeV Electron Beam

Seung Hoon Lee, Keun Tak Kwak, Ju Kyeong Park, Yang Soo Gim, Seok Yong Cha

Department of Radiation Oncology, Chonbuk National University Hospital, Jeonju, Korea

Purpose: In this study, we analyzed how the dose change by field size effects on atomic number of shielding
materials while using 6 MeV election beam.

Materials and Methods: The parallel plate chamber is mounted in 25x25 cm? the phantom such that the entrance
window of the detector is flush with the phantom surface. phantom was covered laterally with aluminum, copper
and lead which thickness have 5% of allowable transmission and then the doses were measured in field size 6x6,
10%10 and 20x20 cm? respectively. 100 cGy was irradiated using 6 MeV electron beam and SSD (Source Surface
Distance) was 100 cm with 10x10 cm? field size. To calculate the photon flux, electron flux and Energy deposition
produced after pass materals respectively, MCNPX code was used.

Results: The results according to the various shielding materials which have 5% of allowable transmission are as in
the following. Thickness change rate with field size of 6x6 cm’ and 20x20 cm?® that compared to the field size of
10%x10 om? found to be +0.06% and —0.06% with aluminum, +0.13% and —0.1% with copper, —1.53% and +1.92%
with lead respectively. Compare to the field size 10x10 cm’, energy deposition for 6x6 cm’ and 20x20 cm?® had —4.3%
and +4.85% respectively without shielding material. With aluminum it had —0.87% and +6.93% respectively and
with lead it had —4.16% and +5.57% respectively. When it comes to photon flux with 6x6 cm? and 20x20 cm? of
field sizes the chance —8.95% and +15.92% without shielding material respectively, with aluminum the number —15.56%
and +16.06% respectively and with copper the chance —12.27% and +15.53% respectively, with lead the number
+12.36% and —19.81% respectively. In case of electron flux in the same condition, the number —3.92% and +4.55%
respectively without shielding material respectively, with aluminum the number +0.59% and +6.87% respectively,
with copper the number —1.59% and +3.86% respectively, with lead the chance —5.15% and +4.00% res-
pectively.

Conclusion: In this study, we found that the required thickness of the shielding materials got thinner with low
atomic number substance as the irradiation field is increasing. On the other hand, with high atomic number sub-
stance the required thickness had increased. In addition, bremsstrahlung radiation have an influence on low atomic
number materials and high atomic number materials are effected by scattered electrons.

Key words: shielding materals, atomic number, field size, ion chamber, MCNPX
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