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• Oblique Incidence at a Plane Boundary

• Oblique Incidence at a Plane Conducting Boundary

• Oblique Incidence at a Plane Dielectric Boundary

• No reflection Conditions
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Oblique Incidence at a Plane 
Boundary

Horizontal (perpendicular) 
polarization

Vertical (Parallel) 
polarization
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Component perpendicular 
to the plane of incidence

Component parallel to the 
plane of incidence
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Oblique Incidence at a Plane 
Conducting Boundary

Case I: Perpendicular Polarization
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𝐸1𝑦 and 𝐻1𝑥 form a standing wave in the z-direction

𝐸1𝑦 and 𝐻1𝑧 form a non-uniform travelling wave in 

the x-direction
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Oblique Incidence at a Plane 
Conducting Boundary

Case II : Parallel Polarization

ir  =
Snell’s Law of Reflection
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𝐸1𝑥 and 𝐻1𝑦 form a standing wave in the z-direction

𝐸1𝑧 and 𝐻1𝑦 form a non-uniform travelling wave in 

the x-direction

TE & TM modes can be supported in a parallel-plate waveguide.
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Oblique Incidence at a Plane 
Dielectric Boundary

Case I: Perpendicular Polarization

ir  =Snell’s Law of reflection

Snell’s Law of refraction
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Oblique Incidence at a Plane 
Dielectric Boundary

Case II : Parallel Polarization

ir  =Snell’s Law of reflection

Snell’s Law of refraction
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No reflection Conditions (Brewster 
Angle)
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Parallel Polarization Perpendicular Polarization 

ti

ti





coscos

coscos

12

12

+

−
=⊥

tB  coscos 12 =⊥ //12 coscos Bt  =

22

11

sin

sin








=

i

t

( )221

12212

1

1
sin






−

−
=⊥B ( )221

2112
//

2

1

1
sin






−

−
=B

21  =

exist not does⊥B ( )21

//
1

1
sin




+
=B

© Mohamed O. Ashour  2017



Click to edit

ELC N205 Slide 9

Exercise IV(part one)

(Assignment)

1)

2)
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Exercise IV(part three)

3)

4)
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Exercise IV(part three)
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Exercise IV(part three)
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Exercise IV(part three)

9)
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Exercise IV(part three)

10)

© Mohamed O. Ashour  2017


