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 With the variation of the Li2O-content in the Li2O-nB2O3 glass system the low

frequency dynamics changes dramatically. The Boson peak energy shifts continuously for

this glass system from around 2.5 meV for n=���������2O3) to 10 meV for n=2 and at the

same time the sound velocity increases from 3200 m/s to 6840 m/s [1]. The aim of this work

was to investigate the behaviour of collective excitations at intermediate wave vectors (1-15

nm-1) in this system and to relate it to the changes in the low frequency dynamics (1-10

meV). We have investigated two samples, with n=2 and 4, using inelastic x-ray scattering

IXS, extending our previous IXS-study on pure B2O3 (HS-195, 1997).

The experiments were performed at T=700 K for n=2 and T=600 K for n=4 which in both

cases is below the glass transition temperature Tg. Typical spectra at different �-values are

shown in Fig. 1. The inelastic contribution can clearly be identified outside the experimental

resolution function and one can directly observe a positive dispersion of the inelastic

components indicating the propagating nature of these excitations. To extract the width and

position of the inelastic components the spectra were fitted to the DHO-model, previously

successfully used to describe IXS data from glassy systems [2], see Fig. 2. The obtained



dispersion relation deviates from its low-� linear behaviour already at low energies and

momentum transfers. The propagating nature of the excitations seems to be lost for energies

slightly above the Boson peak energy where the dispersion curve bends over and the width

simultaneously becomes constant. The results will be discussed in terms of changes in the

microscopic network structure of the glasses and compared with our previous study on B2O3.
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Figure 1. Experimental IXS spectra for the two glasses at different �-values (symbols). Full
line represents the DHO-fit and broken line the resolution function. The inelastic
components of the DHO function convoluted with the resolution function are shown as
dotted curves.
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Figure 2. Position (Ω(Q)) and width (Γ(Q)) of the inelastic contributions as determined from
the DHO-analysis.
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