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In this thesis we investigate a problem of the big-bang nucleosynthesis in the minimal supersymmetric standard
model. We find a solution to the problem and favored parameters of the supersymmetry.

Firstly we review the standard scenario of the big-bang nucleosynthesis. In the scenario there is a discrepancy of
the abundance of 7Li between the observation and the prediction of the big-bang nucleosynthesis. The discrepancy is
called the lithium 7 problem. We find that a solution to the 7Li problem can be given by a supersymmetric particle,
stau.

Secondly we study the nature of the stau in a scenario in the minimal supersymmetric standard model. In our work
the lightest supersymmetric particle (LSP) is a neutralino and the next lightest supersymmetric particle (NLSP) is
a stau. The mass difference between the LSP and NLSP is expected as less than 1 % of neutralino mass since the
abundance of dark matter is explained by this small mass difference. We evaluate the stau lifetime by calculating
three decay modes; (1) the stau decay into the neutralino and tau, (2) the stau decay into the neutralino, tau-neutrino
and pion, (3) the stau decay into the neutralino, tau-neutrino, electron(muon) and electron(muon)-neutrino, and
discuss various parameters dependence of the stau lifetime. We find that the stau can survive until the big-bang
nucleosynthesis era if the mass difference is less than 100 MeV.

At last we study a modification of the standard big-bang nucleosynthesis in this model to resolve the excessive
theoretical prediction of the abundance of the primordial lithium 7 and beryllium 7. The stau provides a number of
additional decay processes of lithium 7 and beryllium 7. A particularly important process is the internal conversion
in the stau-nucleus bound state, which destroy the lithium 7 and beryllium 7 effectively. We calculate the internal
conversion process with knowledge of nuclear physics. We show that the modification can lead to a prediction
consistent with the observed abundance of lithium 7. Furthermore the solution to the lithium 7 problem gives favored
properties of stau; the mass difference is (100 — 120) MeV and the yield value of stau is (7 — 10)x107'° by taking the

mass of the neutralino as 300 GeV.
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