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Fig. 1. Cell design for field-assisted exchange.
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Fig. 2. Index profiles in the case of a Cs anode at temperature T=
430°C, applied voltage 8 V, for different time t:(a) 10
min, (b) 15 min, (c) 20 min, (d) 25 min, (¢) 30 min and
(f) 35 min. Index profile of (g) is the case for 1440 min
without applied voltage. Dotted curves are concentration
profiles (ref. fig. 3).
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Fig. 3. Concentration profile of a planar waveguides of cesium
ioins obtained using EPMA. (a) fabricated thermal dif-
fusion and (b) fabricated field-assisted diffusion.
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Fig. 4. XES analysis of surface of waveguide (a) as compared to
the bulk glass (b).
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Fig. 5. Field dependence of the index profiles at T=430°C, t=10
min, for various voltage value. (a) 7 V, (b) 8 V, () 9 V,
(d) 10V, (e) 11 Vand (f) 12 V.
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Fig. 6. (a) Effective guide depths versus the applied voltage. (b)
Effective guide depths versus the diffusion time in the
electric-field-assisted ion exchange.
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Fig. 7. Temperature dependence of the index profiles for t=10
min. voltage 8 V at various temperature 420, 430, 440,
450, 460°C.
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Glass optical waveguides made by electric-field-assisted Cs'-Na* ion exchange
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Multimode planar waveguides have been fabricated by an electric-field assisted cesium ion exchange in soda-lime glass
substrates. Measurements of the mode indices have been made and the index profiles modeled on a modified Fermi function
are explained by a comparative analysis with the concentration profiles obtained using an electron probe X-ray micro analyzer.
The analytical measurements showed that no more than 95% of sodium ions were replaced by the cesium ions. We established
formulas for guide depth, mobility, and refractive index change, given the applied electric field, the diffusion temperature, and
the time. We have verified the linear relations in the formulas not only between guide depth and root of diffusion time but
also between guide depth and the applied electric field experimentally.
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