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Report: In this work we have performed inelastic x-ray scattering experiments (IXS)
on the strong glass former B,0, in order to determine the behavior of collective
excitations at finite wave vectors. The aim was to compare this glass system with other
recent measurements on other glass formers (e. g. SiO,[1] and CKN[2]) and also
complement a series of neutron[3] and light scattering [4] experiments on this material.
The IXS spectrum for B,0O, is dominated by a strong elastic peak, which at room
temperature masks all inelastic contributions. To increase the inelastic signal the
experiments were performed at T=543 K which is around the glass transition
temperature. The elevated temperature induces a higher phonon population and hence
increases the inelastic signal. Typical spectra are displayed in fig. 1a where the Si (11 11
11) monochromator and analyzer system were used giving the highest possible
resolution. To extract the position and width of the inelastic peaks the spectra were fitted
using the DHO-model[5], results are shown in fig. 1b. For small g-values the energy of
the inelastic peaks show a linear dispersion relation from which the sound velocity of the
system can be determined. The calculated sound velocity from this experiment is
somewhat lower than the one obtained from other methods (3000 m/s compared to 3252
m/s). These experiments show the existence of propagating collective excitations also in
the strong glass former B,0O; up to high energy and momentum transfers (energies
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Fig. 1 Results from IXS experiments on B,0,. a) Typical spectra at different g-values at T=543K.
b) The dispersion relation for the inelastic peaks. The line is just a guide to the eye.

higher than the boson peak energy). The detailed analysis of this experiment will include
a comparison of this data with neutron and light scattering data and also IXS experiment
on glasses with a different fragilities.

Also as a part of this experiment we performed complementary measurements on the
fragile glass CKN using the high resolution set up to confirm- previous results[2]. Also
this experiment used the high resolution set up (Si (11 11 11)) giving a better contrast
than the previous measurements (Si (9 9 9)). Fig. 2 shows a typical spectra for this glass.
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Fig. 2 left: Typical IXS spectrum from CKN at q=2 nm™ at T=293 K. right: results from DHO-analysis
from this experiment (Si (11 11 11)) and the previous one (Si (9 9 9)). The line is just a guide to the eye.

The results obtained from fitting using the DHO-model agreed with the previous
experiments, however the widths were more reliable from this experiment due to the
higher inelastic/elastic contrast. Compared to B,0, the elastic peak is less intense and the
inelastic peaks are easily observed. In CKN the linear region of the dispersion relation

extends to even higher energy and momentum transfers than for B,0,, fig. 2.
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