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Calculating TE Modes 
 
Using Mathematica, we can calculate the first 15 TE modes for a rectangular waveguide.  I’m using 
dimensions of ܽ ൌ 10 cm and ܾ ൌ 7 cm, which were chosen arbitrarily.  
 
Here are the cutoff frequencies of the first 15 modes (ignore the 0 frequency); they are shown first in table 
form and then in list form in ascending order. 
 

 
 
The ݇ሺ߱ሻ dispersion relations for the first 15 modes are as follows: 
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࢑ሺ࣓ሻ dispersion relation plots 
 
For a given mode its dispersion relation is set by one of the following curves. 
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  plots ࢠ࡮
 
Recall that the governing field for the TE modes is the z component of the magnetic field (because the 
electric field has no z-component). Here are plots of ܤ௭ for the first 15 modes (ignore the upper left one). 
Tannish white is the positive antinode and blue is the negative antinode. 
 

 
 
௭ܧ ൌ 0 by definition, and all of the other nonzero components of the fields, namely 
௫ܤ,௬ܧ,௫ܧ ,	and ܤ௬, can be calculated from ܤ௭. 


