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Cautionary notice of systematic bias in the magnetization of an offset dipole arising from
an irregular-shaped sample
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To quantify how the irregularity of a sample shape affects its magnetization, measurements with a Magneto-Impedance (Ml
spinner magnetometer were carried out using a small coil that simulates an offset magnetic dipole. The differential senso
output is transferred to an amplification circuit associated with a programmable low-pass filter, and the signal with reference
to the spinning frequency is detected with a digital lock-in amplifier. The magnetometer can be operated in two selectable
measurement modes, the fundamental-mode (F-mode) and the harmonic-mode (H-mode). Measurements in the F-mode det
signals with the fundamental frequency (5 Hz), in the same way as in conventional spinner magnetometers. In the H-mode, i
addition to fundamental component, the second (10 Hz) and the third (15 Hz) harmonic components are measured. Tests in tl
H-mode were performed using the small coil and changing its distance from the spinning axis. The results demonstrate that tt
dipole moment of the offset-coil is systematically biased by the quadrupole and the octupole components. This is consistent witl
the theoretical calculation concluding that the magnitude of the fundamental component of the offset digdegeathan of
the non-offset dipole, where r is the ratio of the sample-axis distance over the sensor-axis distance, and a is a constant relevant
the magnetization direction. It is concluded that the MI spinner will be useful as not only a sensitive rock magnetometer but alsc
a tool to quantify the contribution of harmonic components arising from irregularity in shape or inhomogeneity of magnetization.
A method for correcting such effects due to the harmonics is also proposed.
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