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Development of an evaluation method of space radiation effects on semiconductor
devices using laser acceleration charged-particles

Watanabe, Yukinobu
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In order to apply multiple charged-particles ?enerated by laser acceleration
to the study of radiation effects on space electronics, we have developed a measuring system of
laser accelerated ions and a simulation method of irradiation effects on semiconductor devices. A
Thomson parabola imaging spectrometer with Fujifilm imaging plates (IPs) was designed and developed
for the diagnosis of laser accelerated charge particles. The spectrometer was used to measure the
energy spectra of generated ions from a laser irradiated solid target at the J-KAREN-P laser
facility in Kansai Photon Science Institute. For the IP image data analysis, an automatic
ion-identification method with a machine learning technique was newly developed and successfully
applied. Moreover, it was demonstrated that the proposed method of simulating irradiation effects on
semiconductor devices with the PHITS code is applicable to the estimation of proton-induced

single-event upset rates in memory devices.
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