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Search for cosmic_rays related to supernova remnants in the past of 3 million
years using muon induced cosmogenic nuclides in granite rocks at a deep
underground
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Secular variations of galactic cosmic rays (GCRs) are associated with the
occurrence of supernova explosions, the confinement of cosmic rays in supernova remnants, and the
propagation of cosmic rays in the galaxy. The high-energy muons produced in the atmosphere by
high-energy GCRs can penetrate deep underground. Since rocks deep underground have been exposed to
high-energy muons over a long period of time, the muon-induced radioisotope Be-10 with the half-life

of 1.36x 10 yrs have been accumulating there. In rocks more than 50 m underground, these nuclides
are mainly produced by muons with energies above 100 GeV, corresponding to GCRs of a few TeV. We
have measured the Be-10 concentrations at the depths of 5m,20m, and 50m by AMS, employing Toki
granite boring core sample. There are a few publications containing data on the Be-10 concentrations

in rocks at depths. The results play an important role to discuss experimentally the spectral
variability of GCRs over a few million years.
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