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ABSTRACT

Neutron measurements are performed inside ‘and outside the treatment rooms of a Toshiba
Medical Linac LMR-15 located at Hokkaido University Medical Hospital and a Mitsubishi Medical
Linac ML-15MIB located at National Sapporo Hospital. An iodine activation method with a 11.5
cm¢ paraffin ball and a 1.0 mm cadmium filter is used for neutron fluence determination. It
is estimated that total leakage neutrons are ( 1.0+0.4 ) x 10" neutrons/Gy~-X for Toshiba LMR-
15 operating in the 14 MV photon mode and ( 4.8tl1.6 ) x 10" neutrons/Gy-X for Mitsubishi ML-
15MIB operating in 10 MV photon mode. In these estimated values, some neutrons scattered in
the rooms may be included.

Average energies for leakage neutron from these Linacs are determined with a two paraffin
ball method. It is a method which determines a neutron energy with a relative sensitivity
ratio to the two Bonner spheres which are equal to a ratio of a themal neutron fluence in 8/
Bonnér sphere to that in 5 Bonner sphere. By the method, it is estimated that the average
leakage neutron energy is 447115 keV for Toshiba LMR-15 and 375125 keV.for Mitsubishi ML-15M]B.

A neutron shielding door and a wall with 30 cm thickness water were set at the position
between the main room and’the maze in the treatment room at Hokkaido University Medical
Hospital. Neutron dose equivalent at the entrance to the treatment room was 0.033 mrem/Gy-X
before setting the door, but, after setting it, decreases to nearly zero. When the door is
fully opened, neutfon dose equivalent at the entrance is 0.016 mrem/Gy-X. This is less than
original value ( 0.033 mrem/Gy-X ), because the open area at the position of the door is
decreased by the shielding wall. From this fact, it is suggested that it is an effective

method to minimize the area between the main room and the maze in a treatment room.
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