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During the period in which I have been supported by this grant, | have published
34 papers including a single concluding full-length paper. In response to the discovery of the Higgs
particle in 2013, the parameter spaces of Minimal Supersymmetric Standard Models (MSSM) have been
restricted severely. In order to fit the data of the relic
abundance of the cold dark matter which could be a particle in MSSM, and satisfy the conditions for the
successful big-bang nucleosynthesis, the allowed parameter spaces have been severely shrunk or
disappeared. However, we have shown that if we add a new singlet particle gsinglino) into the MSSM model,
the situation is changed. The singlino can become the cold dark matter, and the existence of the
long-lived scalar tau lepton can solve both the Lithium 7 and Lithium 6 problems simultaneously in some
parameter
spaces. By those achievements, we have summarized all of known important effects on cosmology induced by
a long-lived charged massive particle.
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