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In this research, a gas compression mechanism to collect noble gases into an

ion source of a noble gas mass spectrometer by means of a high-speed rotating rotor was developed.
The stability and precision of the ion source and the detector of the mass spectrometer were also
improved, enabling the detection of noble gas isotopes in smaller amounts than before. By combining
this with a compact furnace and a micro-infrared laser ablation system capable of extracting noble
gases from small samples, we have found that diamonds of various depths and peridotite and chrome
spinel samples containing fluid and melt inclusions preserve traces of the formation process of
chemical heterogeneities in the mantle due to plume ascent and plate subduction.
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