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Diffusion parameters of the Ag*-ion diffused waveguides
made by diluted AgINOj salts

Kiyoshi KISHIOKA' Yuka TACHIKAWA'

Abstract

In this paper, the diffusion-parameter values of the surface-index change and the diffusion
coefficient of the dopant-ion in the diffused waveguides made by diluted AgNOj3 salts with
NaNOj3 in the BK7-glass substrate are determined from the measured effective indices.

The parameter determinations are made for different four diluted salts of 0.4, 1.5, 2.0 and
5.0 mol %, and the dependences of the surface index-change and the diffusion coefficient of the
Ag-ion on the dilution of AgNO3 in the ion-source bath are given. Based on the determined
parameters, the index-distributions in the planer ion-diffused waveguides are calculated, and
furthermore, the two-dimensional index-distributions of the channel-guide structures are also
calculated by approximately solving the two-dimensional diffusion equation of the Ag-ion con-
centration with an effective diffusion coefficient and the Green function.
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8 FHMEHFEOREE

mol% | ¢[min.] ness (BMEME/TE £— F)
60 | 1.532025 1.526259 1.520401 1.515614
0.4 90 | 1.534810 1.530482 1.525574 1.520790 1.517796

120 | 1.533624 1.529690 1.525282 1.520849 1.517368

20 | 1.548181 1.536922 1.525528 1.516048

1.5 30 | 1.552129 1.543229 1.534223 1.525165 1.517440

45 | 1.550928 1.543364 1.535695 1.528061 1.520838 1.515691
60 | 1.554367 1.547968 1.541688 1.535488 1.529248 1.523229
1.517558

10 | 1.552534 1.537002 1.521793

20 | 1.564949 1.555361 1.544466 1.533382 1.522517

30 | 1.556726 1.547671 1.538712 1.529597 1.520849

2.0 45 | 1.557902 1.550454 1.542985 1.535661 1.528329 1.521168
1.515393

60 | 1.559057 1.552401 1.546032 1.539778 1.533382 1.527105
1.521109 1.518638

10 | 1.56536  1.54979  1.53467  1.51958

5.0 20 | 1.56528  1.55329  1.54190 1.53064 1.51976

30 | 1.566680 1.556060 1.546590 1.536970 1.527470 1.518510
40 | 1.571449 1.562545 1.554654 1.546919 1.539265 1.531510
1.523652 1.516715

BK7-Glass, A = 0.6328[um], ny = 1.51509, HLHGREE: 385°C, ¥5EE:+4 x 107°






