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Abstract Planar optical waveguides were fabricated by Cu’™-Na' ion-exchange on soda-lime glass substrate. The
effective refractive index was measured by prism-coupling technique at the wavelength of 632. 8 nm. Refractive index
profile was determined by Inverse-WKB method. Results are compared with mathematical solutions, the best fit to
the index experiment data is Gauss function. Therefore, the diffused coefficient of Cu™-Na™ ion-exchange at 580 C
is D, &2.223X107" m*/s.
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Fig. 1 Experiment setup

( I
1 Cu*-Na* 632.8 nm

Table 1 Effective mode indices of Cut-Nat waveguides

at 632.8 nm

Sample Diffusion No. of Mode Effective Index
time /min  Modes Order TE ™

17 2.5 3 0 1. 5218 1. 5219
1 1.5164 1.5164

2 1.5125 1.5125

27 5 7 0 1. 5286 1. 5287
1 1.5234 1.5234

2 1.5203 1.5177

3 1.5176 1.5177

4 1.5152 1.5152

5 1.5132 1.5132

6 1.5118 1.5118

37 10 4 0 1.5177 1.5179
1 1.5149 1. 5150

2 1.5130 1.5129

3 1.5118 1.5119

% Exchange oven temperature; T =580 C.

1 , TE TM

(Cu’ 0.096 nm,Na" 0.095 nm),
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n(x) = n, + An,exp(— 22 /d*) (2)

n(x) = n, — An,[ (x/d) +b(x/d)?] 3

n(x) = n, +Anx[1—eXp(— d/a) +exp(1a;d>] |
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o, =1.51022(632.8 nm) » An, = n, —
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2 Smin 570°C oven temp 2 Cut-Nat 632.8 nm
H0.020
o
E
‘23 0.015 A Table 2 Effective mode indices & mode thickness of
~ + _Nat . H Q ¢
§ 0.010 - Cu™ -Na™ waveguides at 632. 8 nm
g Effective index Mode depth /pm
2 0.005 1
2 2.5min 570°C oven temp TE ™ TE ™
<
0.000 T T T T i 1.5218 1.5219 — —
400 600 800 1000 1200 1. 5164 1. 5164 _ _
Wavelength /nm Con Cion
0.025 o 1.5125 1.5125 - -
= 5min 580°C aven temp (®) 1.5287 1.5287 2.996 2.957
o |
= 0.020 1.5235 1.5234 5. 282 5.208
£ 1 =904 £
_;g 0.015 1.5204 1.5177 6. 848 6.966
= i 1.5177 1.5177 8.526 8.508
w - “
g 0010 Smin S70°C oven temp 1.5153 1.5152 10. 069 9.911
s q . , _
£ 0,005 1.5133 1.5132 11. 958 11. 955
o . 1.5118 1.5118 14. 856 14. 822
0,000 v - - - ! -
' 1.5177 1.5179 3.862 —
400 600 800 1000 1200 X !
Wavelenglh nm 1.5149 1.5150 5. 814 -
1.5130 1.5129 8. 829 —
2 Soda-lime Cu’-Na* 1.5118 1. 5119 12.438 -
Fig. 2 Absorption spectrum of Cu”-Na" ion-exch.
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