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An offset dipole model for quantification and correction of the effect of inhomogeneous
magnetization or irregular shape
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The key assumption to the measurement of discrete, standard-sized samples in paleomagnetism is that they behave like m:
netic dipole so that the magnetization vector can be determined by successive measurements of components in three orthogo
axes. However, such dipole assumption is not necessarily valid in cases that a sample has strongly heterogeneous magnetizati
irregular shape, or both, and non-dipole components such as quadrupole and octupole are no longer ignorable. Previously, the
non-dipole effects are believed to be present, but in not so systematic manner that affects the measurement significantly. Th
study established a theoretical flamework for the quantification of such non-dipole effects, and found that the non-dipole term:
affect the measurement of the fundamental component with a conventional spinner magnetometer. This was proven by the fa
that theoretical calculations of the model based on multipole expansion are consistent with the experimental data obtained by
specific magnetometer with high spatial resolution. Based on these results, a new analytical method is proposed to better doc
ment how dipolar a sample is, to quantify the non-dipolar effect in terms of an offset dipole, and to detect the dipole componen
of a non-dipole sample.
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