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A Determination Method of Diffusion-Parameter Values in the
Ion-Exchange Optical Waveguides in Soda-Lime glass Made by
Diluted AgNO3; with NaNOj;

Takuya IWATA' and Kiyoshi KISHIOKA'

Abstract This paper describes a conventional determining method of optical parameter
values in the optical waveguides fabricated in glass substrate by using the thermal ion-
exchange technique. An useful relationship between the effective indices of the guided
mode and waveguide parameters is presented in a simple form, and applying it to measured
values of the effective indices, the values of the substrate surface index ng, substrate index
n, and diffusion depth of the doped ion are gotten. Applied the proposed method to the
Agt-ion diffused waveguides fabricated in the soda-lime glass using AgNOj3 salt diluted
with NaNQOj as the ion source, dependences of the optical parameter values on the dilution
of the ion source are performed.

Values of the diffusion coefficient D of the dopant Ag™-ion are also estimated based on
the guess index-profiles in the ion-diffused layer.
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filfio 72 IEE R DR WEE (KOEDFHER) Tk, HIEMHEICE ENIFEDKENKE
BN, MEEMICKRERZHVRONG, — ., BRELREEF-> 7258 (KOG HOH
) 12l ARIKE— RO ngy OB HDONE DT, SEMHIEL 225 & FHINE, i
DEE D FIFIT I, € — FBUZK U THEE M D ZFE DN E WIS FAET 5, ny DIl
FE—RNIEIFELBRWETH LI LIZEEL T, R TRENT W B EFH O D7\ WEE T
DIED Y 2 B> THEEME & LT\ 3,

1.520 L i
FIRE 0.4 mol%

1518 BRMECOAETDOFSE

nb M H#E FEE

1.516

1.514 ¢

5 10 15
HEICHWN-E—FDO#

X 14 2 IRAAFRDOE LU H N S D E — R 5 ny, OHEEEDZEAL

9. HENE
Soda-lime 77 7 AHEMUZ AgT A A V2 I L THES N2 HKE DRI R A2 RET S
INT A =R DfE & ER D2 FIRHIHEE TS SR SiEE R Uz, ToIT, HEES



NN TA=ZDIEL D, Agt 1 A2 DH T AEBRNOILHRBOMELHE L, 5251
AL ORI T B RIT R0 A% 5 2 72,

HeE X N7 FRR I O TR & DR R, BLO, 14 2 OHHEURE D Z W 5
Z2IZ&o T, FYRNERED 2RTWENO R HEBZITHEE Z LN TE, AEITE
W DG - BUEICAENZRMATE 5 L iffE 5,
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