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Abstract

Accelerator facilities, nuclear fusion facilities, nuclear reactor facilities, etc. have areas that will be under high radiation
environments. The radiation resistance test of equipment and materials that can be applied under these circumstances is
generally evaluated by gamma ray irradiation test. However, in a facility having a proton accelerator, not only gamma
rays having a wider energy width but also radiation complex environments in which high energy charged particles such
as protons and m mesons and neutrons directly fly. In this report, we installed “Radiation-resistant LED lighting”
developed by our company in radiation facilities such as J-PARC. We report the present condition and the method of

demonstration test.
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Figure 1: Radiation-resistant LED Lighting.

Table 1: Lighting Specification

Luminous Flux 3,100lm (more than)

Input Voltage AC 100-242V

Output Current DC 300mA (Constant current)
Output Power 40W

1P P65

SIZE (mm) L300xW300xH80

Weight (kg) About Skg

Cable PEEK-SUS-2sqa-3C

Others Separated Converter
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Figure 2: Luminous Flux change rate.
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Figure 4: Arrangement of aluminum plates and OSL
dosimeters. Four plates and dosimeters are set on the
Radiation-resistant LED Lighting.
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Figure 5: Conceptual system diagram
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Figure 6: Residual dose rate at four hours after beam stop.
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Figure 7: Exposed doses on the OSL dosimeters.
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Figure 8: Illumination change rate of LED Lighting.

Table 2: Gamma Ray Dose Around the Converter

Measurement period  September 14, 2016

~ September 13, 2017

OSL dosimeter OSL1:1.002mGy, OSL2:0.827mGy
(Does not include offset value)
Dose rate 0.09~0.11pGy/h
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Figure 9: Input data and Harmonic current (Measured with
power quality analyzer).

Table 3: Overview of Progress

Period (under experiment) September 2016 ~

July 2018 (ongoing)

Cumulative time 15,900 hours

Gamma ray absorbed dose 600 Gy ~ 900 Gy

Density of neutron flux 6 Bg/cc
(Na-22 measured of Al plate) ~ 1.9e+13cm™
The remaining gamma dose 50~150wh
(Around the LED Lighting)

Reduction rate of illuminance 10%
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