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Development of chemical state analysis method without contact using muon
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When a muon is captured on muon atomic orbit and a muonic atom is formed,
muonic X-rays are emitted. In recent years, elemental analysis method by muon has been developed and
applied for many materials. In muonic atom formation process, chemical effect has been known that
muonic X-ray emission probabilities are changed by the chemical environment of muon capturing atom.
The purpose of this research project is development of non-destructive chemical state analysis using
muon. The character of muonic X-ray emission probability of each chemical state has been examined

in detail. Using this property, the chemical form (mixing ratio) of ironsand was determined
non-destructively, and time development of oxidation reaction of metal iron powder was investigated.
From this research, we successfully demonstrated chemical compound identification by muon, in other
words, we added a new characteristic of chemical species identification on non-destructive muon
elemental analysis method.
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