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Abstract

Equipment failure caused by radiation is a frequent problem in accelerator facilities. One way to predict this problem
is to measure doses on a long-term basis and correlate equipment failures with accumulated doses. Most of the currently
available accumulated dosimeters require destructive reading and are easily saturated, however such dosimeters are not
suitable for periodic or accumulated measurements. In consideration of this, there is a need for dosimeters that are able
to perform non-destructive reading and integrated dosimetry. We are considering the use of gel dosimeters as a candidate
for this purpose. There are many types of gel dosimeters, each of which has its own unique characteristics. There have
been several problems in using gel dosimeters in accelerator facilities (e.g. dose-accumulation dependence, narrow
measurement range). Polyvinyl alcohol - iodine (PVA-I) complex gel dosimeters, recently developed in Japan, are gel
dosimeters that solve various problems of conventional gel dosimeters. The purpose of this report is to confirm whether
our originally formulated PVA-I gel dosimeter has the same characteristics as previously reported and to discuss how to
use PVA-I gel dosimeters in accelerator facilities. As a result, we report that the characteristics of our PVA-I gel dosimeter
are consistent with previously reported results, and that we found the possibility of dose accumulation measurement at
the laboratory for electron beam research and application in Nihon University.
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Table 1: Preparation of PVA-I Gel Dosimeter

Components Ratio
Pure water 98.6 wt%
Gellan gum 0.4 wt%
Polyvinyl alcohol (PVA) 1.0 wt%
KI 70 mM
Fructose 100 mM
TBAA 2.2 mM
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Figure 1: (Left) A medical linac and (Right) PVA-I gel
dosimeters sealed in disposable cells. From left to right:
redness after 0 Gy, 2 Gy, 5 Gy, and 10 Gy irradiation.
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Figure 2: Location of PVA-I gel dosimeters in facilities
around the accelerator.

Figure 3: PVA-I gel dosimeter placement. An example of
setting of II in Figure 2 is shown. The left side (A side) is
the beam entrance side, and the right side (C side) is the
outside of the undulator. The same placement was used for
all locations.
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Figure 4: linearity in PVA-I gel dosimeter. Error bars are
standard deviations.
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Figure 5: Dependence of dose rate in PVA-I gel dosimeter.
Error bars are standard deviations.
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Figure 6: Dose-accumulation dependence. The upper
figure shows the linearity of the accumulated dose. The
lower figure shows the absorbance for each irradiation.
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Figure 7: Absorption characteristics. The horizontal axis is
the wavelength of light, and the vertical axis is the
absorbance.
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Figure 8: Annealing characteristics.
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Figure 9: Dose around bending magnet.
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Figure 10: Dose around undulator.
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Figure 11: Dose behind the beam dump.
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