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Oxide glasses with high refractive indexes
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Engineering Sciences, Kyushu University

Abstract
Oxide glasses with high refractive indexes(n == 2) are introduced in terms of Lorentz-Lorenz equation.  Radii,
electzonegativities and electronic polarizabilities of representative cations for oxide glasses are summarized.
Cations with non-noble gas structures:Te'*, Sb**, Pb* " Bi®", TI” show high eclectronic polarizabilities.
Refractive index dispersion in the range of 0.4 10 1.7 ¢ m is presented for teHurite, antimonate and heavy metal
galiate glasses. A heavy metal gallate glass with a composition of 40T120-40B : :04+-20Ga20s in molar ratio
exhibits the highest e of 2.4921 in oxide glasses prepared.
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Tablel. Radii, electromegativities and
polarizabilities of cations for
oxide glasses.

Ton Radius  Electronggativit Polarizabitity
(A) ’ (1624 em™
Cation
Network former

B3+ 021 240

Si*fri— 040 iB 0.04
3+ 033 21

Gett 0.50 18

Intermediate oxide

AP 0.51 15 0.07
A 0.57 20

ekt 0.57 21

Ga?t 0.62 16

sp+ 0.62 1.9

T+ ) 15 03
TFat* 0.68 1.5

Ny 0.69 16

Muodifier

Lit 068 10 003
Nat 097 0% 0.24
K+ 133 08 1.00
Mg+ 0.66 12 0.10
a2 099 1.0 0.60
grt 116 10 0.90
Balt 136 09 1.69
T 148 18 590
ppl+ 119 18 360
B+ 096 19

L2+ L4 110 130
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Fig. 1 Glass-forming regions in binary
tellurite sysiems.
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Fig.2 Glass-forming regions in binary
antimenate glass systems.

FEVBREAIZEHEL TWMOER% 0.
MoO.. WO,. Nb, 0, & BIRTEBZHSZH
EWZ B, BB YT LBIEN S A TP
EBi::EEUCRVVMOPIETLI OB B
WidBi 0 & TI0ZMASGHLELRBZMLD
LA RE@EBEP RN EAGREN B, T,

Ga:0: DS FB/F2W0melf b, ELER
LD BN TEEICHEET S 2 LB
WITdH B,

3. BREOHRESHM

B4, SRUBIFNLILEE, FUTLT

(C]
Gz O3

20 40 60 30
mol %

Z

Fig. 3 Glass-forming regions im ternary heavy metal gallate systems'®
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Fig. 4 Refractive index versus wavelength
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Fig. 5 Refractive index versus wavelength
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Fig. 6 Refractive index versus wavelength
for heavy metal gallate glasses
[A] series : xBi.0:-(80-x)Pb0-20Ga.0,.
[B] series : yT1.0-(80-y)Pb0-20Ga0.
[C] series : zT1.0-(80-2)Bi.0.~20Ga.0..
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Table?. Calculated palarizabilities of
cations for oxide glasses.

_— Polar zability

Cations j
{ 302 gt )

Teh BAS

Gatt 118

Spit 02

Np* 30.80

T 1565

PRI+ 6.22

Bid+ 227
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