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Abstract of Ph.D. Thesis

In this dissertation, we study the confinement of test particles (point-like spinless) to

a 3-brane embedded in a bulk space with an arbitrary number of non-compact extra

dimensions at the classical and quantum levels, respectively. In doing so, we introduce

a new braneworld model, in which there is not any restriction on the number of extra

dimensions. We show that confining a test particle to the brane at the classical level

eliminates the effects of extra dimensions, rendering them undetectable. The condition

of stability against perturbations along extra dimensions is also studied, and its relation

to dark matter and dark energy is discussed. On the other hand, in the induced Klein-

Gordon equation of particle, the effects of the induced Kaluza–Klein like gauge fields and

extrinsic curvature, are pronounced. This might provide a hint for detecting the extra

dimensions. As a consequence of confinement, the mass of the quantum test particle is

shown to be quantized and is related to the value of the cosmological constant.
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