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We present a brief review regarding the effect of dark matter on Big-bang nucleosynthesis (BBN).
Light elements up to °Be, whose abundances has been determined by using astrophysics spec-
troscopy and analysis of chondrites, are believed to have been produced during the BBN epoch.
Therefore, the standard particle model, as well as models beyond the standard cosmological model,
most produce results that ard consistent with the abundances of elements produced during BBN.
The need for such consistency can be used to put effective constrains on some of the parameters
in such models. This paper addresses how dark matter (DM) affects element production and how
important parameters of DM can be constrained by using BBN network calculations and observa-
tional data. For example, in this paper, the effects on BBN due to some dark-matter candidates,
such as X-particles, sterile neutrinos and axions, along with constraints on the parameters from the
BBN, are discussed.
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Fig. 1. (Color online) Abundances of light nuclei as a
function of baryon to photon ratio (n) [10]. The solid
green lines are theoretical prediction for the standard
BBN. The dot dashed black and the dashed blue lines are
the results for BBN with dark radiation model. The blue
vertical line is the baryon to photon ratio deduced from
the cosmic microwave background (CMB). The hori-
zontal purple lines are observational data of primordial
abundances.
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Fig. 2. Main nuclear reactions in the BBN. Although
there are more minor nuclear reactions, their contribu-
tions are known to be small.
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Fig. 3. (Color online) Uppermost panel shows primor-
dial abundances including a sterile neutrino model as a
function of temperature. Middle panel is the baryon to
photon ratio as a function of temperature. By the de-
cay of sterile neutrino, baryon to photon ratio is also
changed. Lowermost panel indicates relevant effective
neutrino numbers depending on the energy density of
sterile neutrino. All results are from Ref. 8
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