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Abstract

In particle therapy which has superior characteristics of absorbed-dose concentration, some improvements of a
particle irradiation system are still required for precise treatment. In particular, the irradiation precision in the marginal
region of tumor surrounded by vital organs should be increased drastically to avoid an injury of normal tissue around
tumor by unnecessary irradiation of a high energy ion beam. We have been developing a new irradiation system to
improve these circumstances. In this system, an ion beam is scanned along the contour of tumor and a spiral orbit is
scaled with keeping the resemblance shape of the contour. We have named "Spiral Beam Scanning" for this irradiation
system. We have accomplished the control system for scanning an ion beam along a planned trajectory on an irradiation
field, and confirmed normal operation to form a particle density distribution with high flatness. Furthermore, we are
developing the source code for formation of a uniform distribution.
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Figure 2: Schematic diagram of control circuit.
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Figure 3: Magnetic field of scanning magnet when
control wave of coil current is 20Hz sine wave.
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Figure 4: Beam spot of proton 80 MeV behind
polyethylene degraders.
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Figure 5: One example of scanning orbit for shape of
circle.
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Figure 6: Result of irradiation test for shape of circle with
proton 80MeV beam.
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Figure 7: One example of scanning orbit for arbitrary
shape.
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Figure 8: (a) Result of scanning irradiation for arbitrary
shape. (b) The area between two orbits to modulate
speed of scanning.
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Figure 9: One example of scanning orbit for arbitrary
shape.
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