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Magnetic Anisotropy Measurements with High Sensitivity using Rotational
Oscillation of a Sample Floated in Mcirogravity or in a Horseshoe Magnet
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Abstract: Magnetic alignment appears in important devices such as a compass, an electric
generator or a memory disc; at present, only effects of spontaneous magnetic moments are used.
Here we report that alignment occur for ordinary solid wthat do not contain spontaneous
moment; alignment occurred by anisotropy of magnetic susceptibility Ay. Rotational
oscillation of a magnetically stable axis with respect to static field was observed for biotite,
calcite, forsterite, graphite, muscovite, talc and urea at a low field of 0.11 T produced by a
horseshoe magnet. Ay above 4x10™ emu/g are obtained from the period of oscillation T = 2n(/
/MAY) “2 B™'; this was realized because restoration torque of the fiber that suspended the
crystal was negligible[reference 9]. Sensitivity for measuring Ay can be improved drastically
by realizing the oscillation in microgravity, where the fiber itself is deleted; oscillations were
achieved for KDP, gypsum, Rochelle salt and urea at B=1.3T [reference 7] . Higher sensitivity
is necessary to obtain small Ay values; this can be done by increasing t according to the above
equation, and is realized by a parabolic flight or in an orbital laboratory [reference 10].
Characteristics of spontaneous moment have long been conceived to the public by rotational
oscillation of a compass caused by terrestrial field, which led to invention of the above
mentioned devices. In a same sense, rotational motions of ordinary crystals reported here may
induce new types of applications in various fields that are not related to magnetism at present.
Magnetically active property may be recognized for almost all the solid materials when
sensitivity of Ay reach the level of 10" emu/g in an parabolic flight.
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Fig.1 Apparatus developed to measure small magnetic
anisotropy Ay of diamagnetic crystals floated in micro
gravity. Mobile sample stage was removed from field
center just after microgravity was achieved, which was
effective to stabilize sample position at field center. ”
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Fig.2  Comparison between measured and calculated
period of oscillationt that is caused by Ayxof sample
floated in microgravity. ” Notations ofthe numbers in
the figure is described in Reference 7)
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Fig.3 A simple and low costing setup composed
of a horseshoe-magnet designed to measure Ay.”

Observed magnetic oscillations are shown in Fig.4
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Fig. 4 Oscillations of a) talc,
calcite, induced by field of horseshoe magnet

b) forsrerite and c)
(Fig.3)
applied in up/down direction. ” Images are in order of
time from left to right. Time interval between images
are 1.26, 0.30 and 0.16s for a), b) and c), respectively.
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