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Abstract In this study, Li,0-BaO-Ga,0;-TeO,-TiO,-GeO, glasses with high transmittance in mid-infrared region and high
refractive indices were successfully synthesized. The relationship between glass properties and glass composition was
analyzed. In Li,0-BaO-Ga,0;-TeO,-TiO,-GeO, glass system, as increasing TeO, concentration, the refractive index increases
and the glass transition temperature decreases. In addition, as increasing BaO concentration, the refractive index increases
without decrease of Abbe number. The IR-cut off wavelength shifted to the longer wavelength with increasing TeO, and
BaO contents due to their large molecular weight. The glass transition temperature significantly decreases when BaO was
replaced with Li,O.
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Table 1

Chemical compositions of Li,0-BaO-TiO,-Ga,0;-TeO,-GeO, glasses BaO-Ti0,-Ga,0;-TeO,-GeO, glasses
Glass name TiO, Li,0 BaO Ga,0, TeO, GeO,

(mol%) (mol%) (mol%) (mol%) (mol%) (mol%)

20Ba40Ge 15 - 20 5 20 40
20Ba35Ge 15 - 20 5 25 35
20Ba30Ge 15 - 20 5 30 30
15Bal0Ga40Ge 15 - 15 10 20 40
25Ba40Ge 15 - 25 - 20 40
5Li20Ba30Ge 15 15 5 30 30
10Li20Ba30Ge 15 10 10 5 30 30




252 Minsung Hwang and Jaeyeop Chung
20Bad0Ge 20Ba35Ge 20Ba30Ge 15Ba10Ga40Ge 25Bad0Ge 5Li20Ba30Ge  10Li20Ba30Ge
Table 2 13.0 T T T
The thermal and physical properties of Li,0-BaO-TiO,-Ga,0;-
TeO,-GeO, glasses and BaO-Ti0,-Ga,0;-TeO,-GeO, glasses 125 -
Glass name T, CTFE Vickers hardness 2ol ey _——A i
(°C) (107/K) (MPa) . PO R s ’/
20Ba40Ge 562.2 10.44 576.0 g L5 = ///. o
20Ba35Ge 5392 11.17 5579 by /l/
20Ba30Ge 5213 1161 559.2 sl o .
15Bal0Ga40Ge 554.8 945 549.1 S Tl ./ — 1
25Ba40Ge 591.5 10.83 576.0 o
5Li20Ba30Ge 471.29 11.81 576.0 10.0 - i
10Li20Ba30Ge 44122 1218 5579 - e el
| ® BaO7 | |
A Li,0f
alith = T, el 521.3°CS] 20Ba30Ge fre]olA s ‘ z ' %

BaO 5mol% % 10 mol%E Li,OZ X33t 5Li20Ba30Ge
219k 10Li20Ba30Ge frelollde] T, 3t 471.29°Cet
44122°CE #aske A0 Hol L0 T2 7V &

A B *é%i%lé & 5 AUtk

el AEEe 4=E Table 29} Fig. 201 Ye}
AT TeO,2] %P%bl —501%} 4 2 CTE 3 3718t
A, MR GeO2] Tl S/ CTES @ 7
2813tk BE7F BaOo] $gel F7kel CTE ol 57t
393, Ga,07F F71tell Wl CTE 32 HAasisinh.
5Li20Ba30Ge ]9 10Li20Ba30Ge HE]olx¢] CTE

35

1.90 - (@)
434
1.88 433
¥ 1.86 I
2 z
S 131 2
Q 1841 E
= n, TeO,1| 30 =
15 D
2 n, BaO1
E 182F o1 129 2
o - <
-4
R {F-v, TeO,t| o 28
1.80 O, BaO?
B e O SN L5y, Li01] - 27
178 Do T O 2
O T N — A
1.76 L L ’ 25
0 5 10

Addition amount (mol%)

Addition Amount (mol%)

Fig. 2. The result of CTE of thermal properties.
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Fig. 3. (a) Refractive index and Abbe number and (b) Optical parameters of novel Li,0-BaO-TiO,-Ga,0,-TeO,-GeO, glasses and
BaO-Ti0,-Ga,0;-Te0,-GeO, glasses.
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Fig. 4. (a) IR transmittance and (b) IR cut-off wavelength of 20Ba40Ge, 20Ba35Ge and 20Ba30Ge glasses and (c) IR cut-off wave-
length of 25Ba40Ge, 20Ba40Ge and 15Bal0Ga40Ge glasses and (d) IR cut-off wavelength of 5Li20Ba30Ge 10Li20Ba30Ge.
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