
Dielectric Slab Waveguide 



Dielectric Slab Waveguide 

TE Modes 

0),(),(),(

0),(),(

2

2

2

2

2

22













yxHkyxH
y

yxH
x

yxHkyxH

zczz

zczt

= 0 

= 0 

= 0 22

zc kk 



Dielectric Slab Waveguide 

TE Modes 

0),(),(),(

0),(),(

2

2

2

2

2

22













yxHkyxH
y

yxH
x

yxHkyxH

zczz

zczt

= 0 

0)()(
2

2

2





xHkxH

x
zcz

0 yx HE



Dielectric Slab Waveguide 

TE Modes 
0)()(

2

2

2





xHkxH

x
zcz

0 yx HE

Region II:  x>d and x<-d 














dxeeH

dxeeH
zxH

zjx

o

zjx

o

z
z

z





),(

Region I:  -d < x < d 

  zj

xxoz
zexAxAHzxH

 
 )sin()cos(),( 21



Dielectric Slab Waveguide 

TE Modes 

Region II:  x>d and x<-d 














dxeeH

dxeeH
zxH

zjx

o

zjx

o

z
z

z





),(

Region I:  -d < x < d 

  zj

xxoz
zexAxAHzxH

 
 )sin()cos(),( 21

Lets look just first at the Even TE Modes 
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Dielectric Slab Waveguide 
For a lossless waveguide mode to propagate we need: 
 
(1)         needs to be real 
(2)         needs to be real 
(3)       needs to be real 
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For a lossless waveguide mode to propagate we need: 
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Dielectric Slab Waveguide 

TE Odd Modes 
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Lets now look at the Odd TE Modes 
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Region II:  x>d and x<-d 
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TE Odd Modes 
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TE Odd Modes 

Boundary Conditions: 
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TE Odd Modes 
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No solutions! 
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Ray optics interpretation!  
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PEC 

How would you solve this problem? 

X=2d 

X=0 
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PEC 

How can you get energy into a guided mode within the dielectric slab? 
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Light in Light out 

Prism Coupling 
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Light in Light out 

Grating Coupling 


