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Tablel. The refractive indices of waveguides at

380 C, 18 h ion exchanged

Modes 0 1 2 3
TE 1.518 01 1.51523 1.513 51 1.511 92
™ 1.519 14 1.516 23 1.513 82 1.512 05
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Fig.1 TE and TM mode refractive index profile of

waveguides at 18 hours ion exchanged
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Fig. 2 Disperse curves of TE mode (full line) and TM

mode (dotted line) of waveguides at 18 hours ion
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Table 2 Parameters of single mode waveguide at 380 C ,

1 hour ion exchanged (The refractive index profile is

Gaussian distribution)

Modes  Effective index Depth/um  Refractive index
TE 1.51662 1. 8856 1.5194
™™ 1.51730 1.7442 1.5204

3 BERKESEWMRFERE

S0 SR FH S 38 A {E BB TXUS130 S A HL, 2 %
1400 J7 A 48A5 20 1 Jy FR (0 G F L o A i
it Matlab (15 40 BT AR 56 o0 A TR 20 98 R
WK BE B 5 IR 1 K B R 256 A48 2. S g v i
FHOGUE I K 632. 8 nm B He-Ne 306 2%, FHAH Y
T T RN AETE AN OC Y . M E LS T

ST AP DL R 5 N A T R A A AR Oy
i AL T LATA R« e — o7 O R i A F2 B A7
FNZ A A AL e A E R T R R B R R 2 D Y
M. TR Bl TR AR AR — R, R
P DR 28 1) 52 ) T AN Sk 7 3 B v 7 2 4 A, D
it PR T 2% 5 /N AT S T B RS A RO O R i
AT LTE Ji5 300 A P 5 Ak v SR PR 50 vl (1 00 0 e A
ILATE B PRt IS SR ORI A 1 S B A
JEIR LRI S, Pk AT LR B0 HE ML X A% a4k
A% B s R AT 0 SR, B e B P A% Ot
SR A TURE 11 AR T 6 i % 9 I B ) 0 m] R

P.=P,exp (—az) (3)

L=4.3q (4)
()~ o AL ¥R HE R 5 H B 43 5] 2
em 1 dB/em. 78 S BRI R, R /N T3 A R
fi A LA 45 9 6 Dl T A% i 6 28 () i AT LA 75 2
s SR JE 3 i () 5 A B AL 4 FE R 8k L (dB/
cm).

FHBCRS AR AL B8 BRI 5 TE LR TM B 1) %
B2k, It oy B AT T HAEN K . F Matlab Xt iR % fi
AT RO B G A 3L A5 B AL a4 0% 0 £ 45 B N 4L
G g i 3.

1.0 ¢

a TE
a T™M

0.2

Relative intensity
o o
(o)) =)

<
~

0 OI.S l.IO l.l5 2.;) 2.I5 310
Length/cm
B3 BIR&EME1IhEERSHENG B L

Fig.3 Fitted curves of the loss of the single mode

waveguide at 1 hour ion exchanged
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Fabrication and Characterization of K-Na Ion Exchange Single
Mode Planar Waveguides

LU Qing, XIA Hong-yun, ZHENG Jie
(State Key Laboratory of Integrated Optoelectronics, College of Electronic Science and Engineering ,
Jilin University, Changchun 130012, China)

Abstract: Multimode glass planar waveguides were fabricated by K-Na ion exchange technique. The
effective indices were measured by prism coupling technique. The refractive index profiles of the planar
waveguides were reconstructed by Inverse Wentzel-Kramers-Brillouin method and the best fitted refractive
index profile is Gaussian distribution. The fabrication condition of single mode waveguide was got from the
dispersion curves and a single mode waveguide were fabricated. The surface refractive index obtained by
WKB dispersion equation. The image of propagation in the waveguide was taken by digital camera, from
which the light intensity attenuation curves were fitted and the propagation losses were calculated and the
propagation loss of the single-mode waveguide is about 0.4 dB/cm.

Key words: Ion exchange; Single mode glass waveguides; Inverse WKB method; Refractive index profiles;

Propagation loss



