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Reconsideration on Methods for Calculation of Shielding

Thickness for Scattered Radiation at the Maze of a
High-energy X-ray Therapy Room
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Department of Physics, Cancer Institute, Tokyo
Takashi Maruyama and Tadashi Hashizume
Division ol Physics, National Institute of Radiological Sciences
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Dose rates and attenuation through lead of scattered radiation at mazes of 4, 10, and 15 MYV linac
x-ray therapy rooms were measured in order to compare with values calculated by methods recom-
mended in Nippon Acta Radiologica, Vol. 28, 1968 (NAR) and ICRU Publication 21, 1971. For doses
of scattered x-rays at the maze, experimental results were not greatly different from predictions by the
NAR method, For doses ol scattered x-rays through a maze-protected door, the NAR method for
x-rays above 10 MV produces an underestimate, while the ICRU method provides an overestimate for
x-rays above 3 MV. For x-rays above 10 MV, neutrons were detected in the scattered beams at
mazes, In the case of Toshiba 10 MeV Linac, neutron cose epuivalent rates in the range of 3-32
mrem/h were measured for points inside the maze when the accelerator was operated at a photon dose

rate of 300 rad/min at 100 cm.
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Fig. 1 Comparison of calculated and measured
scattered doses at the maze of a 10MV x-ray
therapy room *a is the ratio of scattered to inci-
dent dose at Im from phantom when field area
is 400cm?,
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Fig. 2 Transmission through lead of scattered ra-
diation at mazes of 4, 10, and 15 MV x-ray
therapy rooms. Transmission curves for “Co scat-
tered radiation, 0.5M , 1 MV, and 10 MV x-rays
are also shown.
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