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• Normal Incidence at a Plane Conducting Boundary

• Normal incidence at Plane Dielectric Boundary

• Wave Impedance of the Total Field

• Normal Incidence at Multiple Dielectric Layers
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Normal Incidence at a Plane 
Conducting Boundary
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Normal Incidence at a Plane 
Dielectric Boundary

Reflection Coefficient

Transmission Coefficient

“Traveling & Standing Waves”
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Normal Incidence at a Plane 
Dielectric Boundary
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Normal Incidence at a Plane 
Dielectric Boundary
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Exercise IV(part one)

1)

2)
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Exercise IV(part one)

(Assignment)

3)
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Wave Impedance of the Total Field

The wave impedance of the total field at any plane parallel to the plane 
boundary as the ratio of the total electric field intensity to the total magnetic 
field intensity. 
With a z-dependent uniform plane wave,

Definition

For a single wave propagating in the + z-direction in an unbounded medium, 
the wave impedance equals the intrinsic impedance of the medium( 𝜂 ); for 
a single wave traveling in the — z-direction, it is — the intrinsic 
impedance(−𝜂 ) for all z. 
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Wave Impedance of the Total Field

In the case of a uniform plane wave incident from 
medium 1 normally on a plane boundary with an 
infinite medium 2. 
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Normal Incidence at Multiple 
Dielectric Layers
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Normal Incidence at a Plane 
Dielectric Boundary

Quarter-
Wavelength Layer

Half-Wavelength 
Layer

Dielectric coating 
on a Conductor
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Special Cases

No reflection occurs when a uniform plane wave in medium 1 impinges 
normally on the interface with medium 2. 
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Exercise IV(part two)

1)

2)


