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The Scalar Fields on the Surface of the Sphere

Abolfazl Jafaril

Abstract

The study of scalar field theory on a surface is an important research
area in the theoretical physics which can be followed by a different ap-
proach. The obtained result by employing a different approach is com-
parable with the result from a general method. We show that there are
similarities between the free fields on a given surface and weak gravita-
tional-interaction fields defined on a Minkowski spacetime. This work is
written based on the stereographic projection and Higgs’s method. Due
to the Higgs’s approach, we can find the metric of the mapping tangent
space. We also distinguish between the internal and external surfaces of
a sphere with the positive and negative curvature. We reach the differ-
ent results related to the positive or negative surfaces. In this paper, the
effect of the gravitational background interacting with matter fields is
imposed at least up to the first order of the Riemann curvature tensor.

Keywords: The Scalar Field Theory, Gravitational Waves, Riemannian
Coordinates, Stereographic Projection, Higgs Method.
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