IPAC’23 - 14th International Particle Accelerator Conference

Contribution ID: 1446 Contribution code: THPM132 Type: Poster Presentation

Elongation of LED lighting lifetime under X-ray
dominant radiation environment
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In everyday the lighting environments is increasingly replacing incandescent and fluorescent bulbs with light-
emitting diodes (LEDs), which offer superior electricity-to-light conversion efficiency. In accelerator facilities,
too, the time has come to replace conventional lighting with LEDs and other high-efficiency, green lighting.
In order to promote the replacement of lighting in an accelerator tunnel, we investigated the process of the
radiation damage for commercially available LED lightings in an X-ray radiation environment such as in the
electron storage ring SPring-8. It was found that metal-oxide-semiconductor field-effect transistors (MOS-
FETs) to be supply power for the LED lighting were damaged by X-ray irradiation with the total dose effect
greater than several hundred Gy (air kerma). In situ measurements of the MOSFET under an irradiation by
an X-ray tube clearly showed a sudden increase of the off-state drain current accompanying with a sharp
increase of MOSFET temperature as a function of radiation dose, which eventually caused the device fail-
ure. This presentation shows two effective countermeasures for the longer lifetime of LED and application
examples.

Funding Agency
Footnotes

I have read and accept the Privacy Policy Statement

Yes

Primary author: FUKUI Toru (RIKEN SPring-8 Center)

Co-authors: KONDO, Chikara (Japan Synchrotron Radiation Research Institute); TANAKA, Hitoshi (RIKEN
SPring-8 Center); NISHIMORI, Nobuyuki (National Institutes for Quantum Science and Technology); NAKAZAWA,
Shingo (SPring-8 Service Co. Ltd.); TANAKA, Shinichiro (SPring-8 Service Co. Ltd.); INAGAKI, Takahiro (RIKEN
SPring-8 Center); WATANABE, Takahiro (Japan Synchrotron Radiation Research Institute); SENO, Toshio (SPring-8
Service Co. Ltd.); ITOGA, Toshiro (Japan Synchrotron Radiation Research Institute); HOSAKA, Yuji (National In-
stitutes for Quantum Science and Technology)

Presenter: FUKUI, Toru (RIKEN SPring-8 Center)

Session Classification: Thursday Poster Session



Track Classification: MC8: Applications of Accelerators, Technology Transfer and Industrial Rela-
tions and Outreach: MC8.U11: Radiation Effects —Testing Facilities and Strategies



