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ABSTRACT

The refraclive index and dispersion 1 the {100-x){0.6Ca0 - 0.4ALO,)  xSi0.(x=0~30) glasses were in-
vestigaled. As the amount of Si0; increased, the refractive mndex decreased. The change of refractive mdex
was attributed to the change of the molar refraction rather than the melar volume, When the amount of
Si0, was smaller than 20 mol%, Lhe average electronic transition energy gaps(E,} and the electromc os-
cllatar strengths(E,) were about 10.9(£0.1) and 18(£0.5)eV. respeclively. However K, and E, of the glass
(CAS30) with 30 mol% S10; increased to 12,63 and 19.89eV. respectively The simular results was observed
1 the varation of Abbe Number. Abbe number of the glass in the range of 0~20 mol% %10 was about 46
and lhat of CAS30 increased to 60. The zero-material dispersion wavelength(}y) of pure caloum alu-
minate glass was 1.8 pm, As the amount of 510, wcreased, the zero-materal dispersion wavelength shifted
to a shorter wavelength. &, of CAS30 was 1.5um, that is cwrently using for the oplical lelecom-
municalion system.
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Table 1. Density and Glass Transibon Temperature
(T,) of Aluminate Glass as a Function of
Composttion.

Glass | CaO | ALOs | S0, (nTCE) '(Dge/ﬁf‘;t )
CASO | 60 40 0 845 | 2.908
CAS5 | 57 32 5 852 | 2.307
CASI0| 54 36 10 | 857 | 2302
CASI5| 51 34 15 | 854 | 2383
CAS20| 48 32 20 | s4v | 2873
CAS30| 42 28 30 | s27 | 2830
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Fig. 1. Effecl of $10, content on refractive index.
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Fig. 2. Effect of S10, content on the molar volume
and oxygen molar volume.
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Fig. 3. FT-IR spectra of (100-x){0.6Ca0 - 0.4A1,0;)
xSi0, glasses.
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Table 2. Refractive Index Parameters for Eq.{3) and Zero-Material Dispersion Wavelength(A,)

Si0, Abbe E L, B, o
content HE T fic No. (eV) (eV) {eV) {pm)
0 1.67300 1.66326 1 65877 46.3 0.099 18.56 10.91 1.797

3 1.66535 1.65566 1.65149 47.3 0.099 18.43 10.98 1.785

10 1.65874 1.64863 1.64451 45.6 0.105 17.86 10.79 1.742

15 1.65102 1.64072 1.63696 4h.6 0.110 17.59 10.79 1.695

20 1.64381 1.63397 1.63021 46.6 0113 17.63 10.94 1.656

30 1.62484 1.61818 1.61460 60.4 0.118 19.89 12.63 1.500
Silica glass 0.129 14.73 13.34 1.271
Ge0, glass 0.106 15.82 10052 1.734
GPCa0” 0.117 17.19 11.26 1.581

a) composition(mol%) @ GeQ; : Py : CalF;=80:15

EEEEE

.5, from ref. 6
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