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The Closed-form Expressions of Gravity, Magnetic, Gravity Gradient Tensor,
and Magnetic Gradient Tensor Due to a Rectangular Prism
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Abstract: The closed-form expressions of gravity, magnetic, gravity gradient tensor, and magnetic gradient tensor due
to a rectangular prism are derived. The vertical gravity is derived via triple integration of a rectangular prism in Cartesian
coordinates, and the two horizontal components of vector gravity are then derived via cycle permutation of the axis
variables of vertical gravity through the axial symmetry of the rectangular prism. The gravity gradient tensor is obtained
by differentiating the vector gravity with respect to each coordinate. Using Poisson’s relation, a vector magnetic field
with constant magnetic direction can be obtained from the gravity gradient tensor. Finally, the magnetic gradient tensor

is derived by differentiating the vector magnetic with respect to appropriate coordinates.
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Fig. 1. The rectangular prism model.
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Fig. 2. Vector gravity fields due to a rectangular prism with a density of 1000 kg/m?>. The bold black lines in the center represent the rectangular
prism with 600 m (N-S) x 200 m (E-W) x 200 m (Vertical) at a depth of 100 m.
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Fig. 3. Gravity gradient tensor due to a rectangular prism.
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Fig. 4. Magnetic fields due to a rectangular prism. The magnetic anomaly is generated only by induction caused by external geomagnetic
field with 52,000-nT strength, 52° inclination, —8° declination. The susceptibility of model is 0.1 (SI).
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Fig. 5. Magnetic gradient tensor due to a rectangular prism. The parameters of model are the same as those used in Fig. 4.
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