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ABSTRACT

This study derives the expressions of vector gravity and gravity gradient tensor due to an elliptical cylinder. The vector gravity for
an arbitrary three-dimensional (3D) body is obtained by differentiating the gravitational potential, including the triple integral,
according to the shape of the body in each axis direction. The vector gravity of the 3D body with axial symmetry is integrated along
the axial direction and reduced to a double integral. The complex Green's theorem using complex conjugates subsequently converts
the double integral into a one-dimensional (1D) closed-line integral. Finally, the vector gravity due to the elliptical cylinder is derived
using 1D numerical integration by parameterizing a boundary of the elliptical cross-section as a closed line. Similarly, the gravity
gradient tensor due to the elliptical cylinder is second-order differentiated from the gravitational potential, including the triple integral,
and integrated along the vertical axis direction reducing it to a double integral. Consequently, all the components of the gravity gradient
tensor due to an elliptical cylinder are derived using complex Green’s theorem as used in the case of vector gravity.
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Fig. 2. Vector gravity due to an elliptical cylinder with the length, 1,000 m. The origin of the top plane is (0, 0, -500 m). The short and long
radius is 400 m and 800 m, respectively. The density of the elliptical cylinder 1,000 kgm™. The observation points locates on the the sea level.
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