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Abstract  [Background] The physical quantity concerned in the clinical application of "I particle source

brachytherapy is the 1 cm water absorbed dose rate D However, there is no corresponding standard for this

w,l cm*
physical quantity in China. It is planned to develop an ionization chamber for the absolute measurement of the water
absorbed dose rate of the '*I particle source as a standard device, hence the internal electric field of the ionization
chamber must first be analyzed to obtain the most reasonable design scheme to satisfy the condition that the electric
field intensity is uniformly distributed in the ionization chamber. [Purpose] This study aims to simulate the internal
electric field of the ionization chamber for the design of particle source water absorbed dose absolute measurement
device. [Methods]| Firstly, the internal model of the ionization chamber was established by Maxwell software to
simulate the distribution of electric field intensity under the six variables of the ionization chamber: with or without a
protective electrode, different protective electrode ring width, different insulation ring width, different grid number,
different grid shape and different grid thickness. Then, qualitative and quantitative analysis were carried out using

finite element method. Finally, the influence of different variables on the distribution of electric field intensity in the
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ionization chamber of the absolute measurement of water absorbed dose of 'l particle source was obtained.

[Results] Analysis results show the ratio of the width of the guard electrode to the radius of the collector electrode

must be not less than 2 for design of the ionization chamber. The edge effect at the edge of the collector is increased

with width increment of the insulator ring, hence the width of the insulator ring should be reduced as much as

possible. When the number of grid electrodes is 15, the variation of the electric field intensity can be reduced to about

1%. When the grid section is rectangular, the variation in electric field intensity is small compared with the circular

and triangular grid sections. The larger the thickness of the grid, the more severe the edge effect at the edge of the

grid, and the thickness of the grid should be reduced as much as possible. [Conclusions] The uniformity of the

electric field can be effectively improved by increasing the number of grid electrodes. Results of this study is helpful

to optimal design of the standard device for measuring the absolute water absorbed dose of '*’I particle source.

Key words Electric field simulation, Finite element analysis, Particle source, Extrapolation ionization chamber
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Fig.1 Structure diagram of the short-range particle source water absorbed dose absolute measurement ionization chamber
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Table 1 Partial simulation parameters
T H
Invariant Parameter
W AEARJE B Collector thickness 0.01 mm
15 M JS B Thickness of high-voltage electrode  0.01 mm
WA AR (] BE Distance between two plates 200 mm
W HEA 2142 Radius of collecting electrode 50 mm
171 A% 2142 Radius of high-voltage electrode 100 mm

R H#h4% Outer diameter of protective electrode 100 mm
15 [ % H [ High voltage electrode voltage 2kV
W AEAK Hi T Collector voltage ov
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