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Sedimentation of Atoms and Molecular+Crystal State of Solids under Mega-Gravity Field
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Strong acceleration field {mega-gravity field) can realize the sedimentation of even atoms (diffusion), and is expected 1o
creale an instability in molecular or crystalline state in multi-component condensed matter. However, materials science
research under the mega-gravity field has now remained unexplored, although the micro-gravity field has been much used in
many fields. We for the first time realized sedimentation of component aloms in an alloy under a mega-gravity field. In this
study, we investigated the sedimeniation of atoms in alloys and also in molecular crystal or polymer, and the co-relation with
phase equilibrium. As a resolt, we formed an atomic-scale graded structure by the sedimentation of atoms in the miscible or
partial miscible system alloys {Bi-Sb, In-Pb, Bi-Pb, Bi-Sn, Pb-Sn, efc.). We also confirmed the crystal growth in an alley and
the chemical change in some molecular crystals or polymers. Wo succeeded in the preparation of a graded Si0,-TiO, glass
combined with sol-gel process. It is expected that the sirong gravity field may offer us new and powerful options in materials
processing in term of controlling compositions or even isotopes, of forming atomic-scale composite structures, and of controlling
ordering of atoms or molecules. The present work is attributed to the fundamental of such materials science.
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Fig.1 Schematic image of the crystalline states at standard state
(2), under pressure (b}, andunder acceleration field (c).
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Fig. 2 Ultracenirifoge machine developed at Kumamoto University.
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Fig.3 Graded structure formed by sedimentation of atoms in the
Bi-5b (30:70 mol%) alloy [4,18].
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Fig.4 Simulation result of sedimentation process inthe Bi-Sb(70:30
mal%)alloy in the finite radius at Q=1¢a)and 1/20(b) [20,22].
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Fig. 5 Graded structure formed by sedimentation of atoms in the
In-Pb(30:70 mol%) alloy (EPMA result [19]).
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Fig. 6 Micro area X-ray diffraction patterns at three points A, B, C
(in Fig. 5) of the untracentrifuged In-Pb (80:20 mol%) alloy.
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Fig.7 Graded structure formed by sedimentation of atoms in the
Bi-Pb (56:44 mol%) alloy (EPMA result).
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Fig.9. EPMA result of the graded S10,-TiC, glass prepared in
combination with sol - gel method.
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