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Overview    

 In this set of notes we derive an approximate closed-form expression for the 
location of the TM0 surface-wave pole, assuming a thin substrate. 

 This is useful for later deriving a CAD formula for the surface-wave power, and from 
this, the surface-wave radiation efficiency, of a dipole source (next notes). 
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TM0 Surface Wave Pole    
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CAD Formula for TM0 Surface-Wave Pole    
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CAD Formula for TM0 Surface-Wave Pole (cont.)    
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CAD Formula for TM0 Surface-Wave Pole (cont.)    
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To be more accurate for thin substrates, first re-write the TRE as:

or

Let

0 0

2 2 2 2
1 TM TM 0

1
rk k

h
β ε β − = − 

 

0

2 2 2 2
1 0 TM 0

1
rk k k

h
ε β − ≈ − 

 

( )
0

2 2
TM 0 1kβ = + ∆

Then ∆





≈− 0

2
0

2
1

1 k
h

kk rε

7

CAD Formula for TM0 Surface-Wave Pole (cont.)    
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Recall: 



Hence, we have:
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We then have: 
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Recall :
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CAD Formula for TM0 Surface-Wave Pole (cont.)    
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