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The simulation on dose distributions of high energy electron beams.

Jeong Ok Lee - Seung Kon Kim~
Dept. of Radiotechnology, Wonkwang Health Science College
Dept. of Physics, Chonbuk National Um'versjty*

This work was performed as a basic research in the application of Monte Carlo methods for planning treatments by
electron beams. Depth doses, beam profiles and isodose curves in water phantorms were calculated for monoenergetic
electron beams with 6, 9, and 12 MeV.

The calculated depth doses and beam profiles are almost consistent with their known values. If allowances are made
for distributions in electron beam energies, we are confident that the agreement between our calculations and measured
values will significantly improve.

In conclusion, our work shows that similar Monte Carlo calculations could be applied for geometries in human body

in planning electron beam treatments,
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Fig. 1. Geometrical models to calculate the dose distribu -
tions with Monte Carlo methods in a water phantom.
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Fig. 2. Calculated PDD curves for 4, 6, and 9 MeV
glectron beams.
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Fig. 3. Calculated beam profile for 6 MeV electron
beam at a depth of 14 c¢cm in water phantom.
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Fig. 4. Calculated beam profile for 9 MeV electron beam
at a depth of 2.4 cm in water phantom.
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Fig. 5. Calculated beam profile for 12 MeV electron
beam at a depth of 2.9 cm in water phantom.
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Fig. 6. Isodose curves using the data célculated by Monte
Carlo methods for a field size of 10x10cm® of 6 MeV
electron beam in water phantom.

109% 9(‘)% 8?% 5(\)% l(')%

2
3Depth (cm)

,.
[$;]

x-axis of the field (cm)

Fig. 7. Isodose curves using the data calculated by
Monte Carlo methods for a field size of 10x10cm® of
9 MeV electron beam in water phantom.
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Fig. 8. Isodose curves using the data calculated by
Monte Carlo methods for a field size of 10x10cm® of
12 MeV electron beam in water phantom.
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Fig. 9. Isodose curves calculated with Monte Carlo
methods for a transverse field area of 6 MeV electron
beam at a depth of 1.4cm in water phantom.
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Fig. 10. Isodose curves calculated with Monte Carlo
methods for a transverse field area of 9 MeV electron
beam at a depth of 24 cm in water phantom.
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Fig. 11. Isodose curves calculated with Monte Carlo
methods for a transverse field area of 12 MeV electron
beam at a depth of 2.9 cm in water phantom.
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