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Summary of Potentials 
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Spherical Resonator 

TMr modes 
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Spherical Resonator (cont.) 
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Spherical Resonator (cont.) 
Hence we choose 
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Spherical Resonator (cont.) 
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Spherical Resonator (cont.) 
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so 
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Spherical Resonator (cont.) 
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p \ n 1 2 3 4 5 6 

1 2.744 3.870 4.973 6.062 7.140 8.211 

2 6.117 7.443 8.722 9.968 11.189 12.391 

3 9.317 10.713 12.064 13.380 14.670 15.939 
 

4 12.486 13.921 15.314 16.674 18.009 19.321 

npu′ values



Spherical Resonator (cont.) 

9 

( ) ( ) ( )ˆ, , cos cosm
r n np n

rA r J u P m
a

θ φ θ φ ′=  
 

TMmnp mode: 

Index m: controls oscillations in φ  

Index n: controls oscillations in θ  

Index p: controls oscillations in r 



Spherical Resonator (cont.) 

The TM00p mode has a trivial field. 
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Note on n = 0: 
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If n = 0, we must also have m = 0  (m ≤ n).  
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Proof: 



Spherical Resonator (cont.) 

So choose 
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Denote ( )ˆ 0n npJ u = ( )ˆ th
np nu p J x= root of



Spherical Resonator (cont.) 
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Spherical Resonator (cont.) 
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p \ n 1 2 3 4 5 6 

1 4.493 5.763 6.988 8.163 9.356 10.513 

2 7.725 9.095 10.417 11.705 12.967 14.207 

3 10.904 12.323 13.698 15.050 16.35 17.648 
 

4 14.066 15.515 16.924 18.301 19.653 20.983 

npu values



Spherical Resonator (cont.) 
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Then 

npka u=
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Here we are using the notation from the cylindrical chapter. 



Spherical Resonator (cont.) 
Mode ordering (by cutoff frequency) 
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Hollow Conical PEC Horn 
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Conical Horn (cont.) 
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Note: The integer 
index m is arbitrary.  



Conical Horn (cont.) 
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Plot of function: 
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(The superscript “C” stands for “cone.”) 



Conical Horn (cont.) 

Note: An upside-down horn would use 
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Conical Horn (cont.) 
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Conical Horn (cont.) 
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Feeding a conical horn from the TE11 mode of circular waveguide 
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This can be approximately modeled as the TE11 mode of the spherical conical horn. 
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Circular waveguide (TE11 mode) 



Wedge 
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Notes: 



Wedge (cont.) 
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Wedge (cont.) 
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Spherical Horn 
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Spherical Horn (cont.) 
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Spherical Horn (cont.) 
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Plot of function: 
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(The superscript “H” stands for “horn.”) 

Spherical Horn (cont.) 
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Spherical Horn (cont.) 
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TMmp mode: 
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Spherical Horn (cont.) 
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Spherical Horn (cont.) 
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Plot of function: 
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(The superscript “H” stands for “horn.”) 

Spherical Horn (cont.) 
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Spherical Horn (cont.) 
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