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Lets look just first at the Even TE Modes 
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Region II:  x>d and x<-d 
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Region II:  x>d and x<-d 














dxeeH

dxeeH
zxH

zjx

o

zjx

o

z
z

z





),(

Region I:  -d < x < d 

zj

x

oz

ox
y

zex
Hj

zxE




 




 )sin(),(

1

22

zj

xoz
zexHzxH

 
 )cos(),(

























dxee
j

H

dxee
j

H

zxE
zjx

oz

o

zjx

oz

o

y
z

z












2

22

2

22

),(

Boundary Conditions: 

),(),(

),(),(

),(),(

),(),(

)2()1(

)2()1(

)2()1(

)2()1(

zdHzdH

zdHzdH

zdEzdE

zdEzdE

zz

zz

yy

yy









zjd

oz

ozj

x

oz

ox zz ee
Hj

ed
Hj 








 










1

22

1

22
)sin(

),(),(
)2()1(

zdEzdE yy 

),(),(
)2()1(

zdHzdH zz 

zjd

o

zj

xo
zz eeHedH

 
)cos(



Dielectric Slab Waveguide 

TE Even Modes 

Boundary Conditions: 

),(),(

),(),(

),(),(

),(),(

)2()1(

)2()1(

)2()1(

)2()1(

zdHzdH

zdHzdH

zdEzdE

zdEzdE

zz

zz

yy

yy








d

xx ed  )sin(

),(),(
)2()1(

zdEzdE yy 

),(),(
)2()1(

zdHzdH zz 

d

x ed  )cos(

(1) 

(2) 

(1)/(2): d

d

x

xx

e

e

d

d












)cos(

)sin(

x

xd



 )tan(



Dielectric Slab Waveguide 

TE Even Modes 

Boundary Conditions: 

),(),(

),(),(

),(),(

),(),(

)2()1(

)2()1(

)2()1(

)2()1(

zdHzdH

zdHzdH

zdEzdE

zdEzdE

zz

zz

yy

yy









x

xd



 )tan(

Dispersion Relationships: 

2

222

1

222





oz

ozx



  

  2

21

2

21

222

xo

ox











Dielectric Slab Waveguide 

TE Even Modes 

Boundary Conditions: 

),(),(

),(),(

),(),(

),(),(

)2()1(

)2()1(

)2()1(

)2()1(

zdHzdH

zdHzdH

zdEzdE

zdEzdE

zz

zz

yy

yy









Dispersion Relationships: 

2

222

1

222





oz

ozx



  

  2

21

2

21

222

xo

ox









 

x

xo

xd





2

21

2

)tan(




x

xd



 )tan(



Dielectric Slab Waveguide 
TE Even Modes 

 

x

xrroo

xd





2

21

2

)tan(




cmd

GHzf

r

r

1

0.1

0.1

5.2

2

1













Example 



Dielectric Slab Waveguide 
TE Even Modes 

 

x

xrroo

xd





2

21

2

)tan(




cmd

GHzf

r

r

1

0.1

0.1

5.2

2

1













Example 

Solution is somewhere in here 
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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 

 
Look at various cases: 
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For a lossless waveguide mode to propagate we need: 
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Lets now look at the Odd TE Modes 
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Ray optics interpretation!  
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How would you solve this problem? 
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PEC 

How can you get energy into a guided mode within the dielectric slab? 
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Prism Coupling 



Dielectric Slab Waveguide 

Light in Light out 

Grating Coupling 


