
Guided waves between parallel planes

EM wave is propagating between 
pair of parallel perfectly 
conducting planes of infinite 
extent in the y- and z- directions

Its breadth along X-Axis

The wave is assumed to propagate along the Z-direction  

Guiding Structure is filled with air as dielectric as shown in figure



Guided waves between parallel planes
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The wave equation for TE and TM Waves 

For TE Wave 

For TM Wave 

Since the wave is propagating in the ‘z’ direction we have the operator 





Substituting above operator in Equation 10



Similarly

By solving the above partial differential equations for  EZ  and   HZ 

Using Maxwell’s equation, it is possible to find the various components 

along  X and Y  directions.[Ex , Hx, Ey , Hy]



From Maxwell’s  First Equation(Ampere’s Law)



Equating coefficients of   i , j and k ( after expanding ),we get



Equating coefficients of   i , j and k ( after expanding ),we get

Similarly from Maxwell’s  Second Equation(Faraday’s Law)





Equating coefficients of   i , j and k ( after expanding ),we get

Combining Equation 14 and 18 to eliminate Hy , we get an expression for Ex. 

From Equation 18



Substituting for Hy in Equation 14,we get

Multiplying by           ,we get



Similarly remaining terms by solving Equations 15 and 17,we get



These equations(20,21,22 and 23)  give a general relationship for field components 

within a Waveguide.

Similarly remaining terms by solving Equations 14 and 18,we get

Similarly remaining terms by solving Equations 15 and 17,we get



Summary of field Components with in a Rectangular  Waveguide 



Parallel Conducting plates (Guided waves)

Since the space between the planes is infinite in extent in the Y 
- direction, 
• There are no  boundary conditions to be met in this 

direction
•  It can be assumed that the field is uniform or constant in 

the Y- direction. 

• Hence the derivatives with respect to y can be put to 0.  

• In the X direction there are certain boundary conditions 
which must be met.



Summary of field Components within a Guided Structure ( Parallel Plates) 


	Slide 1: Guided waves between parallel planes
	Slide 2: Guided waves between parallel planes
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Parallel Conducting plates (Guided waves)
	Slide 18

