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M-O: 8i 1.62, P 1.55, Ti 1.95, Zr 2.20 A

Fig, 1. Structure of the cluster for a model to dis-
cuss the stability of the sodium ien in the
Si0,-M, O, glasses.
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Fig. 2. Bond orders of Owp-Na((D)}, Na-Og{/\),
and Si-0g(0).
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Chuster (a)

& Si(embedded)
@ O (embedded)

Bond length /@
Si.0:1.628 %% e
Bond angle Q B
0-58i-0 :109.5°

8i-0-8i: 186° %
in clusters (b)-(e}

Fig. 3. Structures of the model clusters: (a) isolated Si0%~, (b) embedded Si0¢*~, (¢) embedded Siz04%,
(d) embedded Sis04612~ with second shell of embedding units, (e) embedded 31,705,

Cluster (e}
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Fig. 4. Valence engrgy level diagram for clusters
(a)~(e}.
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Fig. 5. Bond order of Si-O in the clusters (a)-—(e).
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Fig. 8. Density of state (DOS) for clusters (a)-
{e) and experimental UPS spectrum for
3i0; glass. All DOS are shifted +3eV to
compare with UPS.
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