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Synopsis

This study aims to develop basic techniques for optical waveguides in order to con-

struct optical bio-chemical sensors. Recent progresses made in our laboratory are

presented. First, basic characteristics of annealing processes of ion-doped glass
optical waveguides are described ; guided modes can be erased and or generated by
post-annealing. This phenomenon can be attributed to the difference in mobility of
K* ion and Na® ion, and resultant electric field built up in the waveguide layer.
Second, optical properties of polytungstic acids are described. In particular, their
extremely high refractive indices are shown for the first time.
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Fig. 1 A schematic illustration of the
principle of the optical wave-
guides. A laser beam is intro-
duced into the optical waveguide
layer (refractive index n = n;)
through coupling with the prism
(n =n,), and propagates as a
standing wave.
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Fig. 2 A schematic illustration of the
distribution of the ion concen-
tration near the surface of the
glass optical waveguide.
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Fig. 3 Doping K*ion by using a hot
plate.
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Fig. 4 A set-up for measuring the characteristics of the optical waveguides.
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Fig. 5 Time dependence of the equiv-
alent refractive index, N, for
the Oth, 1st, and 2nd modes of
the K* ion-doped glass optical
waveguides.
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Fig. 6 The time required to erase the
waveguide modes as a function
of the temperature for the heat
treatment.
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(a)and its simplified type (b).
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