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Abstract

This project aims to fabricate and characterize planar waveguide.

Two techniques were used:

1- Graded index planar waveguides were fabricated by ion—-exchange technique, and the
characterization of the fabricated waveguides were done. i.e. determination of the
refractive index profile in graded index waveguide. The refractive index profiles are
determinated by the inverse Wentzel-Kramers—Brillouin (IWKB) method. lon—-exchanged
occurs between Na® ions from the glass and Ag’, K" and Li" ions from molten salts. The

K'-Na" exchange takes a few hours to form single mode waveguide which is attractive for



applications where high accuracy is important, The ion Ag® gives large changes of refractive
index in short time (10—30 min). For ions Li*, planar waveguides were fabricated on BK7
glass.

2- Step index waveguides were fabricated by using PMMA material on glass BK7 and quartz.
Characterisation of these waveguides were made and results are presented.

Key words: planar waveguide, graded-index, step-index, ion—exchange, prism coupling and

m-lines method.
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W.K.B. Invers: the Wentzel-Kramers—Brillouin inverse method.
m.s. : microscope slide (z ) g59).

MZI: Mach-Zehnder Interferometer.

PMMA: Poly methyl methacrylate,

NA: numerical aperture.
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clear all:

n p=1.84667; %% index of prism
%% sample 7

num of mods=11;

n s =1.583;

the zero=336.41;

angles=[337.34 336.97 336.5 336.03 335.53 334.96 334.35 333.78 333.14 332.35
331.60];%% mesurment angles

$% blasdd dlsadl jLluSOYl 51 3 8s Lol o) olus$

for j=l:num of mods
if (angles(])<the zZero)

i(j)=(the zero-angles(j))*(pi/180); % in radian
r(j)= asin( 51n(l(j)) / n_p);
teta (J)=(56*pi/180) +r(3);
end
if (angles(j)>the zero)
i(j)=(angles(j)-the zero)*(pi/180); % in radian
r(j)= asin( sin(i(j)) / n_p);
teta (J)=(56*pi/180) -r(J);
end
n(j)= n p *sin(teta(j));
end

s = 0;

mda=0.6328; %$%He-Ne laser

n_s -n(num_of mods);

n s+ (3*n(num_of mods));

1)= (9*lamda * power(2,0.5)) /(l6*power (f,0.5)*power(1,0.5));

I o

for j=2:num of mods+l %%
nem (Jj)=n(num_of mods-(j-2));
end
nem (num_of mods+2)=1.5195; %% index of glass

oy



for m=1:num of mods
for k=1:m
p(k)= ((nem(k)+nem(k+1))/2)+ nem(m+2);
w (k) =nem (k) —-nem (m+2) ;
z (k) =nem (k+1) —nem (m+2) ;
sss(k)=(2/3) *power (p(k),0.5) * ((y(k+1)-y(k)) / (nem(k)-nem(k+1)))
* (power (w (k) ,3/2) -power (z (k),3/2));
es (m)=es (m) +sss (k) ;

end

a(m)=3/ (power (2,0.5) *power ( (nem (m+1) -
nem(m+2)),0.5) *power ( (nem (m+1)+ (3*nem(m+2))),0.5));

y(m+2)= y(m+l) + ( a(m) * ( (((4*m+3)*lamda)/8)-es(m) ) );

Tx (mt+l)=y (m+2);

end

plot (y,nem, 'blue');
hold all;

plot (f,v, "blue');

xlabel ("x (micron) ")

ylabel ('n(x)")

title('Profil of index')

text (0.8,1.53,'" T=370, Time=30min, 0.01%', 'FontSize',11l)
text(1.2,1.54,"' Sample: 7', 'FontSize',11)

oy
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Abstract

This project aims to fabricate and characterize planar waveguide.

Two techniques were used:

3—- Graded index planar waveguides were fabricated by ion—-exchange technique, and the
characterization of the fabricated waveguides were done. i.e. determination of the refractive
index profile in graded index waveguide. The refractive index profiles are determinated by the
inverse Wentzel-Kramers—Brillouin (IWKB) method. lon-exchanged occurs between Na® ions
from the glass and Ag’, K" and Li" ions from molten salts. The K'-Na" exchange takes a few

hours to form single mode waveguide which is attractive for applications where high accuracy is

oV



important, The ion Ag™ gives large changes of refractive index in short time (10-30 min). For ions
Li*, planar waveguides were fabricated on BK7 glass.

4- Step index waveguides were fabricated by using PMMA material on glass BK7 and quartz.
Characterisation of these waveguides were made and results are presented.

Key words: planar waveguide, graded-index, step-index, ion—-exchange, prism coupling and m-lines

method.
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