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Combination irradiation technique for identification of radiation damage
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We have developed new experimental techniques to model the degradation
behavior of nuclear materials irradiated with fast neutrons.
The "neutron-ion combination irradiation” accelerates the evolution of irradiation-induced
microstructures, which usually takes decades. Similar to the neutron-irradiated reactor pressure
vessel materials, the enrichment of manganese, nickel, and silicon in a range of few nanometers was
confirmed in the combination-irradiated specimens.
“ In-situ observation" is a method to observe irradiation degradation behavior in real-time by
injecting an ion beam into the transmission electron microscope. By sequentially irradiating one
specimen with several conditions, both the discontinuous development and disappearance behaviors of
radiation defects were confirmed.
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