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Abstract

A formation/irradiation system of large-area uniform ion beams based on nonlinear focusing has been developed at
the AVF cyclotron of the ion accelerator complex TIARA in Japan Atomic Energy Agency. In order to adjust the on-
target uniform beam profile at high beam current densities in real-time, several phosphor materials were investigated
using proton and heavy-ion beams extracted from the cyclotron. As a result, we have found that real-time beam tuning
can be performed in a wide current-density range over three orders of magnitude properly using DRZ-High, CaF»:Eu,
and polyethylene naphthalate (PEN) films for 10-MeV protons and that PEN films are useful at relatively high intensity
for light ion beams, such as proton, helium, and carbon ion beams.
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Figure 1: Photograph of the beam line and vacuum
chamber for the large-area uniform beam at the
JAEA AVF cyclotron facility. CCD cameras have
been set at viewing ports of the vacuum chamber for
monitoring the light emitted from phosphor samples.

Table 1: Main Specifications of Phosphor Samples
Examined in the Present Study

. Density . Range of 10-
Material [g/em’] Thickness MeV proton
DRZ-High
(Gd20,S-Tb) 4.7 0.31 mm 0.3 mm
AF995R
(ALOs:Cr) 4.0 1 mm 0.4 mm
CaF2:Eu 32 0.5 mm 0.5 mm
PEN 14 14~250 pm 0.95 mm
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Figure 2: Signal intensity of DRZ-High, AF995R,
CaF2:Eu, and PEN films irradiated with 10-MeV
proton beams. Dashed lines are the linear fitting
results for each sample.
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Figure 3: Thickness dependence of the sensitivity of
PEN films to the 10-MeV proton beam. A thick line
is the linear fitting result.
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Figure 4: Signal intensity of DRZ-High irradiated

with 4.1-MeV/u Xe beams. A dashed line is the

linear fitting result.
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Figure 5: Two-dimensional intensity distributions of
the 10-MeV proton beam. (a) The brightness
distribution from a PEN film (t50 um). The current
density of the beam was 7 nA/cm?. (b) The optical
density distribution obtained from a Gafchromic film
HD-810 irradiated with the proton beam. The one-
dimensional profile along the horizontal axis is
shown in the bottom.
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