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Determination of Index Profiles of Ion-Exchanged
Graded Optical Waveguide

Hosetsu CHIN®, Hiromi HAMANAKA** and Kokuya IWAMURA**

Abstract

A method is presented which fits the refractive index distribution function to a
practical refractive index profile of waveguide by means of the eigen value equation of
guided mode. By use of this method, the refractive index profiles of Ag*, K* and TI*
ion exchange glass optical waveguides are determined. The mode effective index by

this method is consistent with the mode effective index measured by the prism coupl-
ing method.
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2.1 BHRBABOHREICONT
Fig.1 (b) RRLABHRSH n(z) KDL >R CciRibEh3,
n(x) =ny+4dn- f(z/d) (1)

CCC, dn d, f(z/d) 3%« DREOBITRM M, KMFES, BHRRSGEKTHY, »o,
0<f(2/d)<1, & D& 5t hF > FEHP X ERT 5 KD Helmholtz HRAILHRTF v
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2R ENTED, R (2) T, Ko Xe, Nn BB« REHOLHOWY, —KEBS (inear
turning point), € — FORZBITR (effective index) THH, 22, kDR
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Vd=Ko od- 1/713(0) ""7122
bn=(Nn*—n:*)/ (#*(0) —n5°)

(4)
E=x/d
éc=xc/d

LB E, R (2) %
Vo[ U @-balide=(m+ )z =012 (5)

EMEUETZENTED, TIT, Vo, bnld B 4 BBRCIEBE S, HRECHERBAIREERS
ha, 22, ba=f(E) &785, BITELSHHEK FO) rELohhE R(5) » 6, ikt
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BHEBORYBIRIZ 7Y XL EAEY (prism coupling method) #FIBLAIET S = LN T
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=0 (-0 (6)

Brn=np+Kq+sin On (7
bl e Bl TZ T, np BTV XADBEFRTH B, & (3) &R (7)) 5
Nu=np +sin On (8)
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% — FEIEITR Nn DRED =D DEBRMM X Fig. 3 " T, He-Nel —+(1=0. 6328um)
YEV, BXFEELT TE = — FEBHIRT 5, zy BB—EER 7 — o OBERER 107 TH
B, 7V AAL FZOXM¥ N S AMWTHY, BIHRIX1.74971 TH 5, AVicH NI Ag™,
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V=V ETmI4 vR—BR-EVR2XDIOICTR, , COLEORE - 2D ASARELRIE
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Table 1 EHHMIFROREHKR (TE £ — ¥, 21=0.6328 um)

2 ¥ 1 2 3 4

g NO 1.5833 1.61847 1.5324 1.5754
N1 1.5661 1.59038 1.5299 1.5404

% N2 1.5499 1. 56678

B N3 1,5344 1. 54599

Al N4 1,52827

® N5 1.51695
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Table 2 BIFRFHOHEMR (TE=— ¥, 1=0.6328 um)
Nm Nm' | S(Nm—Nm')?*| d(um) dn n(zx)

1.5833 | 1.5796

1.5661 | 1.5690 1. 51240. 0903(1 — (/3. 610)%)
1.5499 | 1.5500 | 3.38%10~* | 3.610 | 0.0903

1.5344 | 1.5310

82

1.6185 | 1.6181
1.5804 | 1.5898
1.5668 | 1.5651 | 6.72x10°° 2.503 | 0.1268
1.5460 | 1.5442
1.5283 | 1.5278
1.5170 | 1.5169

(V]

1.5147+0. 1268 exp(— (x/2. 503)%)

1.5324 | 1.5398
1.5299 | 1.5239 | 3.56X10°* 3.236 | 0.0383

- Clo e WD~ O lWN = OB

1.51240. 038301 —(x/3. 236)*)

1,5754 | 1.5749
1.5404 | 1.5399 | 5.75X1077 1.947 | 0.0891

(F) m: =— VEHS, Nm: YHBRIFRAEMH, Nm': RGRMITRAEEME, d: IER,
dn: REBITRHME, o(z): BIFRYH

d. fR2ERHK

4 1.512+0. 089101 —(z/1. 947)%)

-0

FO=erte @=1-—2{ exp (=)t
e. FERAERSBAE
FE =+/7 ierfc (&) =1/?j:erfc (&) dt

REBITROWEML b LR ZABAESOBEEEAVERE O BITEHH LT L, Agh &
K* £ 4 v RRAEHER O BITEI ML HGEE T, TI* 1 4 v THEEEB & » v ARt
BT5E, RYBIAROMEMINEME L {~KLTHD, #-7T, Ag', K*1+ 5@
WBEE TI™ A oF v BOE Y MR O B2 W O BB MILE « BB E 7 o ABBAHTH D
L EnghD, ABMicERERRONBEER O BITRY % Table 2 @R
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