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Search for secular variations of in cosmic rays over the past 10 million years
using muon-induced cosmogenic nuclides in deep underground granite rocks

Sakurai, Hirohisa
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We have measured the Be-10 and Al-26 (with respective half-lives of 1.36 x
106 yr and 7.2 x 1075 yr) concentrations in boring core samples from the Toki Granite down to a
depth of 100 m, using AMS analysis. We, also, have determined the production cross-sections of Be-10
and Al-26 in the granite quartz by a 160 GeV muon beam exposure experiment, compared with a
detailed simulation. Additionally, the depth profiles of Be-10 and Al-26 concentrations in rocks
estimated from the known total muon flux deep underground and this study’ s cross sections were
comparable to those of the concentrations measured at depths greater than 5 m. Overall, our study
showed that these cross sections revealed by the high-energy muon beam experiment are a valuable
tool for estimating variations in high-energy galactic cosmic rays over a few million years using in
situ rocks and simulators.
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