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The principle of muonic x-ray transitions and the use of negative-muon beams for
chemical analysis were first suggested over 50 years ago. Since then, muonic x-ray spectrometry has been
tested as a nondestructive method for elemental analysis. However, because a highly intense muon beam is
required to analyze real samples, this method has heretofore never been practical as an analytic
technique. | developed a new elemental analysis system that uses an intense negative-muon beam at J-PARC
and measured meteorites and a standard material. The main system components are an electromagnet, an Al
flight tube, an Al sample chamber, a lead shielding body, and a Ge detector. The background and
signal-to-noise ratio was significantly better than that obtained in a previous study, and all
significant elements in the meteorite and standard samples were detected. Thus, this system can be used
for muonic x-ray analysis of extraterrestrial materials.
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