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[bookmark: _GoBack]Positron annihilation spectroscopy (PAS) is a powerful tool to measure the lattice defect of materials. Positron annihilation lifetime spectroscopy (PALS) can distinguish the defect distributions in the samples, and coincidence Doppler broadening spectroscopy (CDBS) analyze the electron affinity of the positron, which is related to the electron momentum information. Korea atomic energy research institute (KAERI) operates a radioisotope-based PAS facility for PALS and CDBS. Also, KAERI has a plan to build a reactor-based PAS facility using the HANARO research reactor. In 2020, several polymer, metal alloy and semiconductor samples were analyzed using PALS and CDBS. In order to measure the free volume of the polymer samples, the longest positron lifetime component about 2 ns caused by ortho-positronium was analyzed using PALS. The positron lifetime of poly(ethylene terephthalate), polyimide and polyamide samples were measured. For metal alloy, the reduced activation ferritic–martensitic alloys (RAFM), cast steel and AlMgSi aluminum alloy were analyzed to measure the size and amount of defects. Among the metal alloy samples, in-situ PALS has been operating to measure the natural aging effect of the aluminum samples. Moreover, GaN power semiconductor and RAFM samples has been loaded on the CDBS facility.
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Fig. 1. Positron annihilation spectroscopy facility in KAERI
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