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Design and Evaluation of a Semicontinuously Variable Collimator
for a Cyclotron Neutron Radiotherapy
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Since November 1975, the NIRS (National Institute of Radiological Sciences) Medical Cyclotron
has been used three times weekly for the clinical trials of fast neutron radiotherapy. For this purpose,
the neutron produced by bombarding a thick beryllium target with 30 MeV deuterons have been used.
The deuteron beams initially transported in the horizontal plane and directed downwards by a 90°
bending magnet, so that patients are irradiated with a fixed vertical neutron beams. A semicontinuously
variable collimation system was developed. The collimator consists of three part: namely (1) the first
is a fixed square collimator made of a pressed wood (Benelex-401); (2) the second is a fixed square coll-
imator made of the pressed wood, in which a lead shutter, a field illumination lamp system and beam moni-
toring transmission chambers are included; and (3) the third is a semicontinuously variable collimator
which consists of 8 couples of iron slabs and makes an irregularly shaped field. The collimator system
is rotatable around a beam axis. This paper describes the design criterias of the collimation system and

performances of beam profiles of fast neutrons.
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Fig. 1. Top view of apparatus arrangement used for neutron radiotherapy.
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1. First collimator. 2, First gamma-ray shutter. 3. Neutron beam monitor (transm-
ission type ionization chamber). 4. Second collimator. 5. Third collimator, Definition
of field size and shape is provided by & couples of iron leaves which are usually
motor driven. 6, Field illumination lamp system. 7. Second gamma-ray shutter, 8.
opening window for neutron beams. 9. Gantry of collimator assembly. 10, Turning
gear. This provides to rotate the complete collimator system around beam axis.
11. Motor driving system of multileaves. 12. Source-skin distance indicator lamp
(85D=175cm). 13, Source-skin distance indicator lamp (SSD=200cm)

Fig. 3. Schematic diagram of collimator assembly.
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Fig. 5. Turntable of first gamma-ray shutter
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