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論文要旨：

In field theory defined on multiply connected manifolds, the boundary conditions imposed

on fields have the arbitrariness due to the gauge symmetry in Lagrangian density. In the

present study of field theory on extra dimensions, these boundary conditions are given by hand.

This is called the arbitrariness problem. In this thesis we construct the model including the

boundary condition dynamics in order to approach to the arbitrariness problem. We determine

the physically realized boundary conditions from the dynamics. As a result we get the nontrivial

restriction for the boundary conditions. Especially in the SU(5) case, the symmetry breaking

to the standard model gauge symmetry SU(3) × SU(2) × U(1) is naturally realized, and the

fermion matter content of the standard model can be also realized with a pair of Higgs fields.


