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WAVEGUIDE PROPERTIES 
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• PROPAGATION PHASE CONSTANT: 
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• FOR RECTANGULAR GUIDE a X b, CUTOFF 
WAVELENGTH OF TE10 MODES ARE: 
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cf : CUT OFF FREQUENCY IN GHz (c INCHES): 

• FOR CIRCULAR WAVEGUIDE OF DIAMETER D  
CUTOFF WAVE LENGTH OF TE11 MODE IS: 
c  1.706 D 
• DOMINANT MODES ARE TE10 AND TE11 MODE   
FOR RECTANGULAR & CIRCULAR WAVEGUIDES 
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TE modes 
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TEmn MODES 
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The dominant mode is TE10 

10

10

10

2 2

23

10*

10 20 0

2 3
2 2

10 2

2 3 2

3

cos

sin

sin

0

/    ,   k ( / )

1
ˆRe Re( )

2 4

( )
2 2 2

(2 )  

j z

z

j z

y

j z

x

x z y

c

a b

x y

s
s s

C

s
c

x
H A e

a

j a x
E A e

a

j a x
H A e

a

E E H

k a a

a A b
P E H zdydx

R a a
P J d R A b

R
b a k

a b k









 



 



  










 
 







 








  

  

   

   

 

 



  Np/m



ENEE482 7 

2/12222

222

2220

2

2

ee

)(

2
    ;   

)()(k    ;       

e  )cos(  )sin(

e  )sin(  )cos(

Z/     ,     /Z

0

e  )sin(  )sin(

anbm

ab
kk

b

n

a

m

k

Z
Z

b

yn

a

m

bk

n
jE

b

yn

a

xm

ak

m
jE

EHEH

H

b

yn

a

xm
E

cc

ce

zj

c

y

zj

c

x

xyyx

z

zj

z






































TMmn MODES 



ENEE482 8 

TE Modes of a Partially Loaded Waveguide 
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CIRCULAR WAVEGUIDE MODES 
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TE Modes 
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TEnm MODES 
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And TM modes in circular waveguide 
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ATTENUATION IN WAVEGUIDES 

• ATTENUATION OF THE DOMINANT MODES (TEm0) IN  
  A COPPER RECTANGULAR WAVEGUIDE DIM. a X b, AND 
   (TE11) CIRCULAR WAVEGUIDE, DIA. D ARE: 
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