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Purpose of our research is (1) to construct a realistic brane world scenario by
using a soliton and (2) to construct a new N=2 supersymmetric nonlinear sigma model, including a new
topological soliton.

(1) The key issues of this project are to construct a soliton playing a role as a brane and how to
localize matters and gauge fields. As a candidate of a brane, we derived a configuration of coexisting a
monopole and an anti-monopole. We then constructed a brane world model by using a soliton in
5-dimensional space-time. We succeeded in constructing a brane world scenario where the SU(5) grand
unified theory is realized.

(2) It is known that N=2 supersymmetric nonlinear sigma models yield various kinds of solitons. However,
the target space of the models considered is the cotangent bundles over the Grassmann manifolds. In this
work we constructed new nonlinear sigma models whose target spaces are the cotangent bundles over the
exceptional hermitian symmetric space.
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