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through water phantom in the presence of longitudinal mag-
netic field of 3 T.
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Development of the EGS4 Control Code to Calculate the
Dose Distributions in a Strong Magnetic Field
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In this work we developed a EGS4 control code to calculate the dose distributions for high energy
electron beams in water phantom applied longitudinal magnetic field. We reviewed the electron’s motion in
magnetic field and delivered equations for direction changs of the electron by the external magnetic field.
The mathematical results are inserted into the EGS4 code system to account for the presence of external
magnetic fields in phantom. The electron pencil beam paths of 6 MeV in water phantom are calculated for
magnetic fields of 1-3 T and the dose distributions for a field of 1.0 cm in diameter are calculated for
magnetic fields of 0.6-1 T using the code. From the results of path calculations we found that the lateral
ranges of the electrons are reduced in the magnetic field of 3 T. For a field of 1 cm diameter and a
magnetic field of 1 T, the small dose enhancement near the range of the electrons on the depth dose and
the penumbra reduction of 0.15 cm on the beam profile are observed. We discussed and evaluated the
results from the theoretical concepts.

Key words : EGS4, Monte Carlo calculation, Magnetic field



