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Sasaki-Einstein manifolds, which are real contact Einstein manifolds satisfying normality, have had an
important role in mathematics and physics. Although, it is shown that there exist many manifolds which
admit Sasaki-Einstein structures, a few of them are represented explicitly. Complex contact manifolds,
whose notion is analogous to that of real contact manifolds, are also expected to be important, but few
examples of complex contact manifolds are known. In our study, we construct new examples of real or
complex contact manifolds.

The first result is the non-trivial construction of a Sasaki-Einstein metric. Boyer and Galicki constructed
countable infinite Sasaki-Einstein metrics on the quotient space by the circle action associated to the
momentum map on the 4-dimensional complex Euclidian space. We calculate one of the metrics explicitly by
inducing the standard metric on the 4-dimensional complex Euclidian space to the quotient space.

The second result is the construction of complex contact manifolds. Sasakian manifolds is known as the
contact manifolds satisfying the normality, the integrable condition of the geometrical structures. We also
have studied the normal complex contact manifolds, but no example is given except for the odd-dimensional
complex projective space. As a result, we show that there exists a complex almost contact metric structure
on any complex hypersurface of a hyperkidhler manifold. Also, we expect that we find complex
hypersurfaces which admit normal complex contact metric structures.

We construct complex almost contact metric structures on the product space of the (4m-1)-dimensional
sphere and (4n-1)-dimensional sphere. These structures are composed of the 3-Sasakian structures on these
two spheres. We also show that these complex almost contact metric structures are not normal.
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