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ABSTRACT

The IR edge absorption of the important pure components of ZrF; — based glasses, including two
previously uncharacterized components (ZrF4 and AlF;), has been measured. Values of the glass IR
edge absorption coefficients have been calculated from these results, assuming additivity, and are
compared with experimental glass absorption coefficients. The calculated « values are about a factor

of two lower than the experimental values for ZrF4 — based glasses, and the ZrF, makes the largest
contribution to the caiculated « value.
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Fig. 1. IR Specira of pure crystalline fluoride glass
components and ZBLAN glass.
Sarmple thicknesses are given in figure.
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Table 1. Physical Properties of Crystalline Fluorides.
AlF, BaF, LaF, LiF NaF ThE, Z1F,
Type of Crystal poly single single single — single noly
Density (§/ cr) 3.27 4.85 5.88 2,62 279 6. 38 4,72
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Fig. 2. IR edge absorption coefficient versus
freqency for crystalline fluorides .
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Fig. 3. Comparison of experimental IR edge absor-
ption coefficients of ZBLA plass with absor-
ption coefficients calculated via Fgs. (%) and
{3) from data in Fig. 2,
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Fig. 4. Comparison of experimental IR edge absor-
piion coefficients of ZBLAN glass with
abgsorption coefficients calculated via Eqs.
(2) and (3) from data in Fig. 2.
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Table 2. Compositons and Physical Properies of ZrF, -Based Glasses.

Molar Velume(erfmol)
Glass Composition { mol %) Density( $/en )
Vexp Vctlc
ZBLA 57ZrF, - 36 BaF, - 3 Lal, - 4 AlFR, 36.4 35.3 4, 60
ZBLAN 53 ZrF, - 20 BaF, - 4 LaF, - 3AlF, - 20 NaF 327 3L 4.34
ZBLALi 52 ZTF, - 20 BaF, - 5LaF; - 3AIF, - 20 LiF 27 301 426
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Fig. 5. Comparison of experimental IR edge absor-
pion coefficients of ZBLALiI glass with
absorption coefficients calculated via Eqs.
(2} and (3} from data in Fig. 2,
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Fig. 7. Compasison of experimental IR edge absor-
pion coefficients of ZBLAN ard ZBLALI
glasses with ahsorption coefficienis calculated
via Egs. (2) and (3) from data in Fig. 2,
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Table 3. Percentage Contribution of Various Compo-
nents of ZrE, —Based Glasses to Calculated
Ahsorption Coefficient at 1500 e,
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Glass | ZrF, | BaF, | LaF, | AIF, | NaF | LiF
ZBLA A4 0 0 16 — -
ZBLAN g6 Q O 14 1] -
ZBLALI 67 o 1] 11 — 22
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