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The light elements of the first row of the periodic table form simple moleculdiscovery of a new family of spinel-nitrideg-fesNs, Me=Si, Ge, Sn) is
compounds B CO,, N;O, GN, and CH that are characterized by strong probably the most significant breakthrough in the high pressure synthesis of
covalent bonding between atoms which condense to form high symmetrigw materials in the last years. The attention to these materials was attracted by
structures characterized by weak van der Waal's interactions. With increasirgdictions thaty-SisNs may have high elastic moduli and hardnesSizN,
pressure and temperature these solids are being observed to transformwvas also suggested as a candidate material for fabrication of blue light emitting
framework or polymeric solids [1,3] and decompose at high temperatures fiodes because its band gap was calculated to be 3.45 eV. Our recent
3].This talk will focus on the results in the case of,GIdd NO systems. experiments on the above subjects gave following results: (i) the bulk modulus
Although the two systems are isoelectronic and display similar high-pressurey-SisN4, obtained from compression experiments in a DAC to 53 GPa, was
phases at room temperature, recent work at high P-T conditions has shdamd to be 290 GPa. (ii) Applying nanoindentation technique, we determined
that whereas CPOtends to form a covalently bonded structures [1,3D N the shear modulus gfSisN4 to be 148 GPa and the hardness between 30 and
forms an ionic, aragonite type phase NOQN@]. On the other hand, recent 43 GPa. This hardness value is similar to that of,-SiBhovite, the third
theoretical studies on these two systems have predicted similar high Pdrdest material after diamond and cubic BN. (iii) The band gapSaN, is
behavior [4]. The talk will focus on presenting the experimental resul@bout 3.3 eV, derived from measurements of its optical transmission spectra
comparing the high P-T phase diagrams of these two systems, their structarad cathodoluminescence. (iv) the advantagey-8&N, in comparison to
details and the compressibility of the stable phases to be able to understanddiawhond, cubic BN and Sitishovite is its thermal stability in air and in

rationalize the observed differences in the two systems. contact with ferric alloys to at least 1000°C. In further experiments a novel
Acknowledgements: This work is supported by NASA, NSF-DMR, NSLShigh pressuré-phase of SN, was observed on compressionebisN, above

APS and the W. M. Keck foundation. 34 GPa. The phase transition was verified by Raman spectroscopy and X-ray
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HIGH-ENERGY X-RAY DIFFRACTION STUDIES OF OXIDE WHAT CAN NEUTRON DIFFRACTION AND CHEMICAL
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University®Japan Atomic Energy Research Institute Pulsed neutron diffraction is an invaluable tool for investigating the structure
of disordered materials, since it yields a high resolution in real-space. Recent

With the arrival of the latest generation of synchrotron sources and thata on calcium aluminates and other glasses are used to demonstrate the

introduction of advanced insertion devices (wigglers and undulators), the higiower of pulsed neutrons to probe glass structure, and it is shown that the

energy (E > 30 keV) X-ray diffraction technique has become feasible, leadingethods of chemical crystallography may be applied to a consideration of glass

to new approaches in the quantitative study of the structure of disordergducture. Particular emphasis is given to the structural role of the anions (e.g.

materials. Recently, the high-energy X-ray diffraction data have beeaxygen). By considering the environment of oxygen, which is often

combined with neutron diffraction data from a pulsed source to provide moceordinated by three cations, a complete description can be developed of the

detailed and reliable structural information than that hitherto available. Wetwork connectivity in oxide glasses.

have developed a two-axis diffractometer for glass, liquid and amorphous

materials [1] at the SPring-8 high-energy X-ray diffraction beamline BLO4BReywords: GLASS NEUTRON DIFFRACTION NON-CRYSTALLINE

[2]. Furthermore, we have succeeded to analyze the intermediate-range ordeMIATERIALS

network forming glasses, Sid@3], B,Os [4], and Ge® by the reverse Monte

Carlo (RMC) modeling technique [5] with special focus on the ring structures

using both high-energy X-ray and neutron diffraction data. The SPring-8

bending magnet beamline BLO4B2 and two-axis diffractometer for disordered

materials, and high-temperature furnace designed for the diffractometer will be

described, with recent findings on several oxide glasses from ambient to high

temperatures.
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