Evaluating spherical Earth magnetic gradients from SWARM by
Gauss-Legendre quadrature integration
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Abstract:

The SWARM constellation of satellites will provide magnetic observations from which spatial anomaly gradients can be recovered for geological analysis. In assessing the
geological significance of the SWARM data, great need exists for computing theoretical anomalous magnetic fields from geologic models in spherical coordinates. In the
present study, we explicitly develop the elegant Gauss-Legendre quadrature formulation for numerically modeling the complete magnetic effects (i.e., potential, vector and
tensor gradient field) of the spherical prism. We also use these results to investigate the utility of satellite magnetic anomaly gradients for studies of the Earth’s crust.
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