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Like any uniform waveguide we can write the field solutions as a transverse 

term propagating down the waveguide in the z direction. 
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0),(
~

),(
~

0),(
~

),(
~

22

22





frfr

frfr

ztczt

ztczt

EkE

HkH

222

zck  



Circular Waveguide 







































fr



r
fr

r


fr


fr

f

r

zzz

c

z
z

z

c

HE

k

j
zH

HE

k

j
zH

2

2

),,(

),,(







































r


fr


fr

fr



r
fr

f

r

zzz

c

zz
z

c

HE

k

j
zE

HE

k

j
zE

2

2

),,(

),,(

Like any uniform waveguide we can find all the transverse field components 

once the longitudinal components are determined 

zj

ztz
zeHzH

frfr 
 ),(),,(

zj

ztz
zeEzE

frfr 
 ),(),,(



Circular Waveguide 





























r
fr

fr


fr

f

r

z

c

z

c

E

k

j
zH

E

k

j
zH

2

2

),,(

),,(





























fr


fr

r
fr

f

r

zz

c

z
z

c

E

k

j
zE

E

k

j
zE

2

2

),,(

),,(

We break this into cases as before: 
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We break this into cases as before: 
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A bunch of definitions and identities: 
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Summary Points 

Cartesian Coordinates Cylindrical Coordinates Cartesian 

Coordinates 

Cylindrical 

Coordinates 

Standing 

Waves 

Traveling 

Waves 

Evanescent 
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How do we find them? 
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TM Modes  Cutoff Frequencies 

pm, denotes the pth root of  )(xJm
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We break this into cases as before: 
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What is the dominant mode? 
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