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Fig. 1 The 3-dimensional atomic configuration of SiO, glass®.
4MR: 4-membered ring, 6MR: 6-membered ring.
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The structure factors S(Q) of SiO, glass® and Mg,SiO,

glass®) . Blue: experimental data, red: RMC model. SiO, glass
data are displaced upward by one unit for ease of viewing.
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Fig. 3 Total correlation functions, T(r), of Mg,SiO, crystal (a)
and glass (b)®. The curves of the crystal were calculated us-
ing the PDFFIT computer code!? according to the forsterite
crystal structure. For clarity, they are displaced upward by 4
units from the base line. The unphysical oscillations below
1.5 A arose mainly from the Fourier transformation of trun-
cated data at a finite Q.
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Fig. 4 The partial-pair distribution functions, g;;(r) (a) and the
coordination number distributions (b) for Si—O and Mg-O
correlations calculated from the RMC model.
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Fig. 5 The 3-dimensional configurations obtained from the RMC model. (a) SiO, glass®. Each oxygen atom connects
together with Si atoms at the corner of SiO, tetrahedra. (b) SiO, tetrahedra in Mg,SiO, glass®. About 33% of the
tetrahedra are unconnected each other (purple). The remaining SiO,4 units form dimmers (Si,O;) by shared oxyg-
en atom (light blue). (c) MgO, polyhedra; red, x =4; yellow, x=5; blue, x=6. The majority are distorted MgOs

units.
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Fig. 6 The pair distribution function gy, o(r) and a typical net-

work element containing MgO,, MgOs, and MgQOg units ob-
tained from the RMC model.
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Fig. 7 Photographs for a conical nozzle levitation (CNL)
appratus!4 installed at SPring-8 high-energy x-ray diffrac-
tion beamline BL04B2. (a) a CNL apparatus integrated with
a two-axis diffractometer for disordered materials, (b) a
CNL chamber, (c) a levitated specimen (BaB,0O,, 900°C).
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Unusual structure in forsterite glass synthesized by
an aero-acoustic levitation technique

Shinji KOHARA Japan Synchrotron Radiation Research Institute (SPring-8/JASRI)

1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198, Japan
Kentaro SUZUYA Japan Atomic Energy Agency (JAEA), Tokai, Naka, Ibaraki 319-1195, Japan
Ken TAKEUCHI Tokyo University of Science, Oshamanbe, Yamakoshi, Hokkaido 049-3515, Japan

Abstract Forsterite Mg,SiO,4 exhibits an orthorhombic structure consisted of two kinds of MgQOg octahedra.
One of them forms edge-sharing ribbons along the [001] direction which are linked by the other kind of edge-
sharing MgOg octahedra, resulting in a three-dimensional framework. Given only 33.3 mol% of SiO, in the
material, the SiO, tetrahedra are isolated within the framework, sharing the O-O bonds with the common
edges of the MgOg octahedra. If forsterite can be vitrified, an interesting question concerning the glass struc-
ture arises because there is insufficient glass forming SiO, to establish the corner-sharing SiO4 tetrahedral net-
work needed in conventional silicate glasses. A bulk Mg,SiO, glass was synthesized using an aero-acoustic
levitation technique and to visualize the short- to intermediate-range structure by a combined high-energy syn-
chrotron x-ray and neutron diffraction and reverse Monte Carlo computer simulation. We found that the role of
network former is largely taken on by corner- and edge-sharing ionic magnesium species that adopt 4—, 5—and
6—-coordination with oxygen.
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