Thermal Expansion of Metallic Glasses
Studied by Real-Space Distribution
Functions Obtained from X-ray
Diffractometry Investigations

D. V. Louzguine-Luzgin ', A.R. Yavari 2, G. Vaughan 3 and A. Inoue '

!Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-

K endal 980-8 apan: 2 In Nationa olytechnique de

a e ame ne e Fucture o neta

mechanisms are not completely understood yet.
Following pioneering works of Yavari and his colleagues [2,3] on thermal
expansion of metallic glasses studied by synchrotron-radiation diffractometry

using reciprocal-space functions we continued these studies using real-space
distribution functions [4].
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After correction for air scattering, polarization, absorption, and Compton scattering, the
measured intensity was converted to electron units per atom with the generalized Krogh-Moe-
Norman method, using the X-ray atomic scattering factors and anomalous dispersion
corrections . The total structure factor S(Q) and the interference function Qi(Q) have been
obtained from the coherent scattering intensity by using atomic scattering factors . The
values of Qi(Q) less than 10 nm were smoothly extrapolated to Q=0. The radial distribution
RDF(r) and pair distribution PDF(r) functions have been obtained by the Fourier
transformation of Qi(Q)!6l.
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reciprocal space functions is verified using a real-space
pair distribution function in the present work. The
experimental results obtained by real-time diffraction during
heating in a synchrotron beam and their Fourier
transformation processing to derive radial distribution
functions indicate that both reciprocal and real-space
distribution functions give good agreement in the
calculation of thermal expansion data. In addition to
providing structural information, these findings indicate that




