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Abstract: Herein, the closed-form expressions of the magnetic field due to an axially symmetric body such as a right
cylinder, are derived. The magnetic field due to a right cylinder is converted from the gravity gradient tensor using
Poisson’s relation; the magnetic field induced by a constant magnetization can be obtained from the gravity gradient tensor
with a constant density. Because of the axial symmetry of the cylinder, the expressions of gravity gradient tensor are
derived in cylindrical coordinate and then transformed into Cartesian coordinates for the three components of the magnetic

field using an arbitrary magnetization direction.
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Fig. 1. Geometry of a semi-infinite vertical circular cylinder.
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Fig. 2. Magnetic fields due to a cylinder with 200-m radis and 500-m length with the center of its top plane located at the origin in the x-
y plane and at 300 m in th z axis (red circle). The magnetic fields are generated only through the induction by external geomagnetic field
with a 52,000-nT strength, 50° inclination, and —8° declination. The susceptibility of the cylinder is 0.01 (SI).
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