
Coaxial Line

Microwave Ciruits Design

http://webpages.iust.ac.ir/nayyeri/courses/mcd/

Dr. Vahid Nayyeri



Coaxial Line – TEM Mode (1)

TEM mode,                     (symmetry in φ
direction)  
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Coaxial Line – TEM Mode (2)
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Coaxial Line – TEM Mode (3)
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Coaxial Line – TEM Mode (4)
Per-Unit-Length Capacitance
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Coaxial Line – TEM Mode (5)
Per-Unit-Length Inductance

Note:
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Coaxial Line – TEM Mode (6)

Z0 depends on the relative size of a & b
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Coaxial Line – TEM Mode (7)
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Coaxial Line – TEM Mode (8)
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Coaxial Line – TEM Mode (9)
Maximum Power Capacity:

For b fixed, from:

for maximum power capacity

for 

a
baP brbr ln22E






0



a
Pbr

649.1
a
b

 300Z 1 rr 



Microwave Ciruits Design

http://webpages.iust.ac.ir/nayyeri/courses/mcd/

Dr. Vahid Nayyeri



Coaxial Line – TEM Mode (10)
Conductor Loss:
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Coaxial Line – TEM Mode (11)
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Modes TE
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Coaxial Line – Higher Order Modes (1)
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Modes TM
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Coaxial Line – Higher Order Modes (3)

( ) ( )
0

( ) ( )
m c m c

m c m c

J k a Y k a C
J k b Y k b D
   

  
  

Microwave Ciruits Design

http://webpages.iust.ac.ir/nayyeri/courses/mcd/

Dr. Vahid Nayyeri



0
)()(
)()(

whenoccurssolution nontrivialonly  The


bkYbkJ
akYakJ

cmcm

cmcm

0)()()()(  akYbkJbkYakJ cmcmcmcm

modes TMfor equation  sticCharacteri

Coaxial Line – Higher Order Modes (4)

Microwave Ciruits Design

http://webpages.iust.ac.ir/nayyeri/courses/mcd/

Dr. Vahid Nayyeri



0)(')(')(')('  :TE  akYbkJbkYakJ cmcmcmcm

0)()()()(  :TM  akYbkJbkYakJ cmcmcmcm

)()('          
functions Besselfor    )()(' Since

10

10

xYxY
xJxJ




0 0 1 1TE  (H )mode is degenerate to TM  (E )moden n n n

Coaxial Line – Higher Order Modes (5)

Microwave Ciruits Design

http://webpages.iust.ac.ir/nayyeri/courses/mcd/

Dr. Vahid Nayyeri



11 11The first higher order mode is H  (TE ) mode with
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Coaxial Line – Higher Order Modes (6)
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