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% B ALO:SH Na,O7} AFDHel oJ#] A% sodium borosilicate #-2l2t=e] Al vX& 9%& ZAEIEAY. ALO,
gako] Z7hetol whe} 665i0,-27B.05-TNa 0 -2utete] 4R JA e, 6.0wt% 9 ALOSF H7HE0E o 3715 ¥4
Z A A ARalr} g gebdato] gojAth, ALO, §eko] 15004 6.0wt% 2 F7HEl wet fejutes) 852 1.461040
A 147018 Ao Fristgdeon, BZ45S Uehlls TE RE9 TM 259 Aoz Halxo g Frisigct. e} B2

HEe alute Mol r o|dtelld MAdMelgosy P £ Uk 665i0,-27B.05-TNa 0 +6wt% ALOsel Na,04
kg Z742)7 NaO/B. 0} 0.23, 0.34, 0.45, 0.56 F-2idetg Axstdct. Na,0/B.0:9 w7t 7Hgel fejaebe) F4&
9 B2 UEL Z7hsbE o) glalch £ Na,0/B.0:9 vzt 27hetel w2t f2lutete) Al 7heshE i

Abstract The effects of ALO; and the ratio of Na,0/B.0; on the phase separation and optical properties of sodium bo-
rosilicate glass film fabricated by AFD(Aerosol Flame Deposition) were investigated. When ALO; of 6wt% was added
to 665i0,-27B:0s-7Na,Q the clear glass film without any crystallization was produced under air-quenching condition
after consolidation. As the amount of Al,Qs increased from 1.5 to 6.0 wt% the refractive index linearly increased from
1.4610 to 1.4701, and the difference of TE and TM mode causing by residual stress in film increased gradually. Howev-
er, the difference of TE and TM mode to reveal birefringence could be minimized by annealing below the glass transi-
tion temperature after consolidation and air quenching. On the other hand, as the ratio of Na,O/B,0; increased the re-
fractive index and birefringence of glass film tended to increase, but the measurement of their values were not avail-
able at over the critical ratio of Na.Q/B:Os because of the cloudiness due to crystallization. The phase separation was
greatly accelerated with increasing the ratio of Na:0/B.Os.
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Fig. 1. Schematic diagram of AFD (Aerosol Flame Deposition).
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Fig. 2. The microstructure of soots deposited on the silicon
wafer.
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Fig. 3. Optical photographs of 66Si0.- 27B:0;- 7Na.0 + xwt% ALO; (x
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Fig. 4. XRD results of 66Si0,-27B,0;- TNa.0 + xwt% ALO; (x=
(a) 1.5, (b) 3.0, (c) 4.5, (d) 6.0) glass films.
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=(a) 1.5, (b) 3.0, (c) 4.5, (d) 6.0) glass films.
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Fig. 5. Refractive index of 66S10,- 27B,0,-7Na,O+ xwt% ALO;
(x=1.5, 3.0, 4.5, 6.0) glass films.
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Fig. 6. TE and TM mode spectrum of 66Si0,-27B,0:-7Na.0 +
1.5wt% ALQ; glass films.
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Fig. 7. Birefringence of 66Si0:-27B:0s~ 7TNa.0+ xwt% ALO; (x
=15, 3.0, 4.5, 6.0) glass films.
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Fig. 8. Optical photographs of 66Si0.-.B.0s-,Na.O+6.0wt% ALQO; glass films as a function of the ratio of Na,0/B,0; ((a) 0.23, (b) 0.

34, (c) 0.45, (d) 0.56).
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Fig. 9. XRD results of 66Si0;-.B,0s-,Na,0+6.0wt% ALO; glass
films as a function of the ratio of Na:0/B0; ((a) 0.23, (b) 0.34,
(c) 0.45, (d) 0.56).
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Table 1. Refractive index and Birefringence of 66510.- B,
0s-,Na;0+6.0wt% AlLO; glass films as a function of the
ratio of Na,0/B.0s,

Na;0/B,0; INDEX (TE-TM) X 10*
0.23 1.4701 8
0.34 1.4717 7
0.45 A8} 4%}
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