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Abstract

In a machine handling high energy hadron beams such as proton accelerators, high energy neutrons and y rays are
generated when beam loss occurs, which gives problems to peripheral devices. Therefore, equipment used for proton
accelerators must be designed considering radiation resistance, from material to structure. Usually, radioisotopes obtained
from nuclear reactors have been conducted for radiation resistance tests of such equipment. However, only the gamma
rays can be used in the test using radioisotopes, and the energy is not as high as several MeV or less. Neutrons generated
by the beam loss in the accelerator have a broad spectrum from thermal neutrons to fast neutrons with GeV order energy
and gamma rays also have GeV order energy, which is very different from those obtained by nuclear decaying. Also,
depending on the location, charged particles such as protons and © mesons may be directly blown. Since J-PARC MR
conducts an irradiation test under an actual proton accelerator environment, we have developed a radiation proof test area
from 2012 on the downstream side of a beam collimator which can obtain a large amount of radiation by causing beam
loss to occur. Here we show the method and observation data accumulated so far about the monitoring of the radiation
environment at the test area.
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Figure 1: Setup of the Radiation-resistant LED lighting.
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Figure 2: Schematic view of irradiation test area.
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Figure 3: Arrangement of aluminum plates and OSL
dosimeters. Four plates and dosimeters are set on the LED
test light.
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Table 1: Measured Na-22
Measured position Plate Volume Dose
# [em’] [Bq] [Bq/cc]

Faced to beam line 002 2.75  16.6£0.85 6.04+0.31
Top upstream 003 297 17.3£0.86 5.83+0.29
Top downstream 004  2.80 15.9+0.83 5.68+0.30
Faced to downstream 001 2.28 9.8+0.65 4.30+0.29
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Figure 4: Accumulated counts of BLMO010.
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Figure 6: Arrangement of additional OSL dosimeters.
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Figure 5: Exposed doses on the OSL dosimeters.
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Figure 7: Exposed dose ratios with respect to accumulated
counts of BLMO012.
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Figure 8: Pump port and GV close to the LED test light.
The residual radiation level was measured at 23" July
2018.
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Figure 9: Dose rates around the GV between Q011 and test
LED light.

Table 2: Residual Doses

Dose [uSv/h]

Measured position Path Top Rack  Bottom
Pump port (u) 451 266 343 276
Pump port (d) 590 321 418 330

Gate valve (u) 1.16 x10° 481 776 529

Gate valve (d) 1.11 x10° 490 717 558
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Figure 10: CAD drawing of the pump port and GV section.
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