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Ulaby 7.2, 7.3, 7.6, 7.13, 7.14
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Time-Harmonic Maxwell’s Equations
Ulaby Section 7-1

Equation Frequency Domain
Gauss’ Law for the — P,
electric field V-E= <
Ganss” Law for the V-H=0
magnetic field
Ampere’s Law VxH=(c+jwe)E
Faraday’s Law VxXE =—jouH
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Ulaby Section 7-2 and 7-4
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E (z)=4e" A is a real number
y=a+jBf E (z)= Ae™” = Je e &
E (z.t)=Ae ™ coslat — )

Ae™™ decreases exponentially
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Ampere’s Law: VxH =(c+ jows)E
VxH =0E + jwsE
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In a “good conductor” the conduction current density is much
greater than the “displacement™ current density:

J. > J,

But in a “good insulator™ the displacement current density is much
greater than the conduction current density:

J; 5> T,
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It the loss tangent 1s large. then the conduction current density 1s large
compared to the displacement current density and the material 1s a good
conductor.
If the loss tangent is small, then the displacement current is large compared
to the conduction current. and the material is a good insulator.
o Loss tangent 1s most often quoted to describe the behavior of
insulating materials. and is usually a small number.
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Approximate Formulas for Finding » and 75
Ulaby page 306
Good Dielectrics or *Low-Loss” Dielectrics
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If tand = — < 107" then the material is classed as a “good dielectric™.
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If tano = —> 100 then the material is classed as a “zood conductor
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