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The present study investigated the phonon mean free path (MFP) in M2,»nO-SiO2 (M™: Li*,
Na*, Ca?*, Sr**, or Pb**) and MgO-P»0s glasses with varying M2,xO or MgO content. The MFP
of the silica glass decreased with the addition of M2nO, whereas the effect of the type of metallic
cation on the MFP was minimal for the selected alkali and alkaline-earth silicate glasses. In
contrast, the MFP of lead silicate glasses was higher than that of alkali or alkaline-earth silicate
glasses when the metallic cation contents were comparable. For the MgO—-P20s glasses, the
change in the phonon mean free path is small with the content of MgO.
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Fig. 17 The change in thermal diffusivity of the silicate glasses by adding metallic
oxides. The horizontal axis shows the analyzed content of metallic oxides.
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Fig. 27 Relationship between the sound velocity and the analyzed content of metallic
oxides in the silicate glasses.
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Fig. 37 Evolution of the phonon MFP with ng;_q_m for the glass samples. The
possible error range of the phonon MFP was evaluated based on the scatter in the
measured values of the thermal diffusivity and shown as the error bars. For the plots
without an error bar, the error range was smaller than the size of the plots. The green
and black dashed lines represent the fitting curves by eq. (8) for lead silicate and
alkali or alkaline-earth silicate systems, respectively.
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