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Fig. 1. The geometry of the photon beam and the magnetic
field for Monte Carlo calculation.
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Fig. 3. PDD curves for a 10 MV X-ray at 10x10 cm® field
size in the presence of transverse magnetic fields applied at
the depth region of 5-10 cm.
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Fig. 4. Dose improvement (DI) as a function of transverse
magnetic fields at the depth of 5 cm in water for the various
field sizes.
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Fig. 5. Dose reduction (DR) as a function of transverse mag-
netic fields at the depth of 10 c¢cm in water for the various
field sizes.
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Study on Variation of Depth Dose Curves by the
Strong Magnetic Fields : Monte Carlo Calculation for
10 MV X-rays

Dong Hyeok Jeong*”, Jhin Kee Kim™, Jeung Kee KimT, Kyo Chul Shin®,
Ki Hwan Kim", Sung Kyu Kim", Jin Young Kim’, Young Kee Oh**, and Young Hun Ji**

“Department of Radiation Oncology, Wonkwang University Hospital,

TResearch Institute of Clinical Medicine, Chonbuk National University,
7tDepartment of Radiation Oncology, Dong-A University Hospital,
§Department of Radiation Oncology, Dankook University Hospital,

"Department of Radiation Oncology, Chungnam National University Hospital,
”Department of Radiation Oncology, Yeungnam University Hospital,
"Department of Physics, Kunsan Nat. university
*Department of Radiation Oncology, Korea Institute of Radiological and Medical Sciences,

We examined the variation of percent depth dose (PDD) curves for 10 MV X-rays in the presence of

magnetic fields. The EGS4 Monte Carlo code was applied and modified to take account of the effect of

electron deflection under magnetic field was used. We defined and tested DI (dose improvement) and DR
(dose reduction) to describe variation of PDD curves under various magnetic fields. For a magnetic field
of 3 T applied at the depth region of 5-10 cm and field size of 10X10 cmz, the DI is 1.56 (56% improve-
ment) and DR is 0.68 (32% reduction). We explained the results from the Lorentz law and the concept of

electron equilibrium. We suggested that the dose optimization in radiotherapy can be achieved from using
the characteristics of dose distributions under magnetic fields.

Key Words : Magnetic field, Depth dose, Monte Carlo
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