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Abstract:

A new principle to identify material of a single particle is proposed which is
based on diamagnetic susceptibility ¥, obtained from magnetically induced
translation of the grain. When a grain is floated in an area of monotonously
decreasing field by 1 G, it will be ejected toward the area of zero field"; this type
of translation has not been recognized before for ordinary diamagnetic solid.
Provided that field-intensity at initial sample position is identical, terminal
velocity vy of the sample at B=0 is independent to mass of particle; v is uniquely
determined by intrinsic %p;, of the material. Unlike the conventional methods to
measure Yp;,, the present method using # G condition is free from a back ground
signal of sample holder, and from mass measurement of sample. Provided that the
sample is observable, yp;, is detected for limitlessly small sample; material
identification is also realized by comparing the obtained Y, value with the
published values. Solid samples collected in various space missions are expected
to contain different types of grains with different origins. Therefore, material
identification of individual grain is desired prior to a refined isotopic, chemical or
optical analysis A compact u G system is newly developed in the present work
for the purpose of introducing the proposed system in an ordinary laboratory. It is
noted that the compact-sized system will be the basis to construct an apparatus
that can be loaded on a space probe to investigate dust particles.

Key words, magnetic ejection, magnetic oscillation, magnetic orientation,
chamber type u G drop shaft, diamagnetic susceptibility, diamagnetic anisotropy
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Fig.1 Schematic illustration showing energy
conservation expected for a diamagnetic
particle released in monotonously deceasing
magnetic field."?” Field-induced energy at
(B=B,) is
converted to kinetic energy outside field

initial ~ position completely
(B=0). According to eq.(1), terminal velocity
v is determined by B, and intrinsic X pjp of

material; it is independent to mass m of
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Fig.2 Time variation of sample position
observed for a mm-sized apatite crystal
released in a microgravity area'? Pictures are
arranged in sequence of time from left to right
(time interval 0.03s). Sample is set on a sample
holder in the first frame; then it was released in
an area of static field monotonously decreasing
in the vertical direction. Magnetic field(0.8T) is
directed along horizontal direction.
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Fig.3 Chamber-type drop shaft to observe

magnetic ejection; duration of p G is below
0.6s.” Volume of drop box was as small as 100
cm’, weight was below 1kg. The compact size of
apparatus was realized by introducing a small
NdFeB magnetic circuit (see lower portion of
figure, B<0.5T). A particle reaches terminal
velocity when >2x10”emu/g. Identification of a
single grain is realized for most of the materials.
The compact system will serve as a basis to
construct a analyzer to be loaded on a space
probe to investigate primitive dust particles.
Because of its simplicity, the compact u G
drop shaft was recently adopted in an educational
program performed at a senior high school,

adding a 2 fold capsule system.g)
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Fig4 Comparison between published X pip
values and the values obtained by field-induced
translation, for mm-sized samples”
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Fig.5 Relationship between X pjp values
obtained by field-induced translation and
mass m of sample 5
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