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Development of non-destructive carbon contents identification method in metal iron using
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The contents of trace amounts of carbon in iron has important meaning for determination of
physical and mechanical properties of the iron. The amount of carbon in iron is generally in the
order of 1% to ppm, and it is difficult to determine such low concentration carbon inside iron
non-destructively. In this study, we focused on a muon as a probe of analysis, which is one of
the quantum beams produced in a large accelerator facility. Due to negative charge of a muon,
the muon can form atomic orbit like electrons around nucleus. After that, the muon decay into
electron and two neutrinos. The lifetime of the muon varies by element; short in heavy elements
and long in light elements. By examining the lifetime of muons in a material, elemental
composition in the material can be clarified. We conducted feasibility study on non-destructive
carbon quantification experiment in iron by measuring muon lifetime in J-PARC MUSE; the
world's highest intensity pulse muon source. We demonstrated that carbon signal less than 1%
contents in the iron was clearly clarified and in the current experimental system, the detection
limit of carbon was estimated to be 120 ppm.
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