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These are the ݇ሺ߱ሻ dispersion relations for the first 16 modes. 
 

 
 

(Plot is on next page.)  

These are the cutoff 
frequencies of the 
first 16 modes  
 
first in table 
form… 
 
…and then in list 
form 

I’m using a size of ܴ ൌ
10 cm (chosen arbitrarily).



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note that these are the FIRST 16 modes, in the sense that α goes from 0 to 3 and n goes from 1 to 
4, but they are not necessarily the LOWEST 16 modes. For example, the ሺߙ ൌ 4, ݊ ൌ 1ሻ mode is 
lower than many of these that are shown (with its ߱௨௧ ൌ 2.28 ൈ 10ଵ rad/s). 
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no modes 
possible here 

only one 
mode 
possible 
here 

This is the 01 mode 

This is the 11 mode 

This is the 21 mode 

For a given mode, its dispersion relation is set by these curves 

This is the 02 mode 



Pictures of Ez for the first 16 modes  
 

 
 


