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Abstract

A real-time beam profile measurement system for large-area uniform ion beam using multiple magnets in TIARA is
used for quickly and efficiently uniform beam formation. The Gd,0,S:Tb, Al,O;:Cr, and other some fluorescent screens
are available for this system. An irradiation response of some fluorescent screens (Gd,0,S:Tb) using the system was
estimated about 10 MeV proton beam and 520 MeV argon beam. As a result, the fluorescence characteristics dependent
on an energy loss were obtained with each screen in 10 MeV proton beam. However, the fluorescence characteristics
with 520 MeV argon beam was the similar about some screens. In addition, the linear response could be confirmed both

conditions.
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Figure 1: Photograph of the vacuum chamber for the
large-area uniform beam at the TITARA AVF cyclotron
facility.
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Table 1: Main Specifications of Fluorescent Screen
Samples, The Parameters were Sited from X-ray
Scintillator ~ Screen “DRZ  ™”  Characteristics.
[http://www.m-
kagaku.co.jp/english/products/business/electron/ddm/det
ails/1195241 3373.html?category=electro]

Phosphor Layer Relative
: Brightness
Model . o (X

Density : Thickness -ray

: : evaluation)
DRZ-STD | 4.85g/cm® | 140 um 100%
DRZ-PLUS | 4.81 glem’ | 208 um 119%
DRZ-HIGH | 4.68 g/cm® | 310 pm 158%
PI200 | 459 g/em’® | 436 um 192%
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Figure 2: Signal intensity of DRZ-HIGH, DRZ-
PLUS, DRZ-STD, and PI-200 fluorescence screen
irradiated with 10-MeV proton beam. Dashed lines
are the linear fitting results for each sample.
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Table 2: The Coefficient Rate of the Linear

Approximate Equation about Fluorescent Screen with
10-MeV Proton Beam

Model Coefficient rate
DRZ-STD 1.00
DRZ-PLUS 1.35
DRZ-HIGH 2.08
PI-200 3.06
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Figure 3: Signal intensity of DRZ-HIGH, DRZ-
PLUS, DRZ-STD, and PI-200 fluorescence sheets
irradiated with 520-MeV argon beam. Dashed lines
are the linear fitting results for each sample.
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Figure 4: Estimation of using ND filter [decay ratio
0.1], about signal intensity of DRZ-HIGH, DRZ-
PLUS, DRZ-STD, and PI-200 fluorescence sheets
irradiated with 10-MeV proton beam. Dashed lines
are the linear fitting results for each sample.
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