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Abstract

Around the high-intensity proton accelerator in J-PARC, large amounts of neutron and gamma rays are generated by
the high-intensity protons. Alanine dosimeters are capable of measuring very high doses at kGy level and have a
potential to measure large amounts of radiation around the high-intensity accelerator. In this study, alanine dosimeters
were installed around the accelerator in J-PARC to evaluate dose in a field with mixed neutron and gamma radiation.
The dose around the main ring was measured over a period of two months. The RADMON and OSL dosimeters were
used to measure the doses for comparison. As a result, doses of 0.8 - 2.7 kGy and 0.04 - 0.16 kGy were measured over
two months at the high and low dose rate sites, respectively. The results of the alanine dosimeters were 1.3 to 1.6 times
higher than the dose measured by the RADMON detector. Doses measured by the alanine dosimeter correlated better

with the RADMON results than with the OSL dosimeters results.
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Table 1: Date of Installation and Collection of Alanine
Dosimeters

Dosimeter Location Date of Date of
No. installation collection
NO1 Around 2019/12/11
NO2 collimator 2019/12/25
NO3 2020/01/22
NO4 2020/01/29
NO5 2020/02/05
2019/12/04
NO8 Around outer 2019/12/11
NO9 circumference 2019/12/25
N10 2020/01/22
N11 2020/01/29
N12 2020/02/05
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(a) Change in dose with respect to the number of days
elapsed.
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(b) Correlation between dose measured by the alanine
dosimeter and RADMON TID and between dose

measured by the alanine dosimeter and dose measured by
the OSL dosimeter.

Figure 1: Results of the alanine dosimeter, RADMON and the OSL dosimeter measurements around the collimator.
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(a) Change in dose with respect to the number of days
elapsed.
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(b) Correlation between dose measured by the alanine
dosimeter and RADMON TID and between dose
measured by the alanine dosimeter and dose measured by
the OSL dosimeter.

Figure 2: Results of the alanine dosimeter, RADMON and the OSL dosimeter measurements around the outer

circumference.
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Figure 3: Increase in dose to neutron fluence measured by
RADMON.
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