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Abstract

The nonlinear magnetic fields of multipole magnets can focus the charged-particle beam into various transverse
intensity distributions. We have developed the irradiation techniques of a large area uniform beam with octupole
magnets at the TIARA cyclotron facility in QST Takasaki. In addition, we have experimentally demonstrated that an
ion beam with a hollow transverse distribution can be formed using multipole magnets. In this paper, we describe the
present status of a large area uniform beam and the experimental evaluation about the reduction of a hollow beam size.
As aresult, a large area beam of 19cmx19cm was formed, and a hollow beam was able to reduce the beam size in both

the quadrupole magnets and the octupole magnets.
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Figure 1: Schematic view of the TIARA AVF cyclotron
facility. Multipole (sextupole and octupole) magnets have
been installed in one of the beam lines for the large area
uniform beam.
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Figure 2: Photograph of e beam line with the multipole
magnets (a) and target chamber for large area uniform
beam using multipole magnets (b).
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Figure 3: Spatial intensity distribution of the 260-MeV

neon uniform beam using multipole magnets. (a) Two-
dimensional intensity graph of the beam area at
19cmx19cm, (b) one-dimensional intensity graph on
vertical axis and (c) one-dimensional intensity graph on
horizontal axis. This beam uniformity was less than
20% at this all area. The vertical distribution is flat, while
the horizontal distribution shows changes.
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Spatial intensity distribution of the hollow beam (10-MeV proton) formed using multipole magnets.
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(b) (©)

(a)A

hollow-beam set to standard conditions at this experiment. (b)Beam size reduction using by quadrupole magnets and

adjustment of octupole magnets. (¢) Beam size reduction using by octupole magnets.

Both (b) and (c) could be

reduced sufficiently about beam size. However, (b) showed a high intensity peak around 40 mm. In this case beam size

focused waist on target.
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