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Abstract

A formation/irradiation system of large-area uniform ion beams based on nonlinear focusing has been continuously
developed at the ion accelerator complex TIARA in Japan Atomic Energy Agency. A beam with a uniform transverse
intensity distribution is formed by nonlinearly focusing a Gaussian-like beam with multipole magnets in a properly-
designed beam line. An efficient beam tuning procedure in the high-energy beam transport line of the TIARA AVF
cyclotron has been established toward the smooth utilization of the uniform beam. Applying the last doublet quadrupole
and two octupole magnets, we can diversely change the on-target uniform beam profile at a typical uniformity below
10% from a square-like area over 200 cm? to a ribbon-like one with a high aspect ratio over 15. Such uniform beams of
several ion species of 3~13 MeV/u are now ready for the utilization.
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Figure 1: Schematic layout of the JAEA AVF cyclotron
facility. The gray squares on the beam lines correspond
to the beam diagnostic stations (labelled as TS1 and
TSLB1) equipped with a silt, a wire profile monitor, a
phosphor screen, and a Faraday cup. Multipole magnets
have been installed in one of the beam lines for the
formation of a uniform beam.
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Figure 2: Transverse beam envelope around the
multipole magnets and target. The blue and green lines
are the horizontal and vertical envelopes, respectively.
The solid lines correspond to the case of a two-
dimensional large-area beam, and the dashed lines
correspond to the case of a horizontally-elongated ribbon
beam. An rms emittance of 10 mmm-mrad has been
assumed.
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Figure 3: Relative transverse intensity distribution
obtained from the optical density distribution of a
Gafchromic film, HD-810. The film was irradiated with
a 4.1-MeV/u Xe beam of 5 nA for 10 s. The horizontal
and vertical cross-sectional distributions are shown in the
upper and right sides, respectively.
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Figure 4: Relative transverse intensity distribution

obtained from the optical density distribution of
Gafchromic film, HD-810. The film was irradiated with
a 4.1-MeV/u Xe beam of 1.7 nA for 5 s. The horizontal
and vertical cross-sectional distributions are shown in the
upper and right sides, respectively.
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