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Table 1 Main parameters input in Monte-Carlo®®

Parameter Value / MeV

AE (Low charged particle cutoff energy) 0.7
ECUT (Electron transport cutoff energy) 0.7
AP (Low photon cutoff energy) 0.01

PCUT (Photon transport cutoff energy) 0.01

A0 3ok e v A FH 1R 7 22 sk R (Variance
Rejection techniques): (1) — 88U H > HE A
(Uniform Bremsstrahlung Splitting, UBS); (2) JiiH
4R (Russian Roulette); (3) Jit FH BEZL AN
AR (Range Rejection): ECUTRR (Electron cutoff
energy of range rejection) =2.0 MeV.
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Fig.1 Comparison of total electron fluence, electron fluence from CMs (Component Modules) and from air of 15MeV photon beam
with different sizes: (a) 10 cmx10cm; (b) 20 cmx20cm; (c) 40 cmx40cm
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Fig.2 Electron fluence of 6 MeV, 15 MeV, 23 MeV photon
beam in 10 cmx10 cm field
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Fig.3 Photon spectral and contamination electron spectral of 6 MeV, 15 MeV, 23 MeV photon beam in 10 cmx10 cm field,
(a1)(b1)(cl): photon spectral of 6 MeV, 15 MeV, 23 MeV beams; (a2)(b2)(c2): electron spectral of 6 MeV, 15 MeV, 23 MeV beams

Table 2 Relationship between mean energy of photon and
contamination electron

Beam type Photon mean energy ~ Electron mean

[/ MeV [/ MeV energy / MeV

6 1.619787 1.818917

15 4.046515 4577126

23 5.413968 5.916046
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Fig.4 Contrast of electron fluence before and after Helium
instead of air, 15 MeV, 10cmx10cm
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Fig.5 Contrast of electron fluence with and without 0.1cm
thick lead filter, 15 MeV, 10cmx10cm
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Fig.6 Contrast of electron fluence with and without 0.1cm
thick lead filter, before and after Helium instead of air, 15 MeV,
10cmx10cm
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The Monte Carlo simulation study on origin and removal methods of

contamination electrons in radiotherapy

ZHAO Fei

XUEYing CHEN Yong GU Xihao YANG Yang WEN Wanxin

(School of Radiation Medicine and Protection, Medical College, Soochow University, Jiangsu Province Key Laboratory of
Radiation Medicine and Protection, Suzhou 215123, China)

ABSTRACT Monte Carlo simulation was used to study the dosimetric characteristics and the yield of

contamination electrons, as well as eletron removal efficiency of applying helium and lead-filter. The results showed

that most contamination electrons came from accelerator head components and air, and the amount increased with the

increment of beam field size and primary photon energy. Instead of air, Helium loading in the accelerator head could

significantly reduce the electrons scattering from air, and lead-filter could block the electrons caused by accelerator

head components effectively. When both methods were used simutaneously, the majority of electrons could be

eliminated. Therefore, employing Helium and lead-filter at the same time is an effective way to reduce the dose

delivered on the surface and protect the skin tissue.
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