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Module 1: Review of EM Principles

 Maxwell’s equations

* Applications of Computational Electromagnetics
* Electrostatics and Magnetostatics

* Wave equation and propagation

* Boundary conditions
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Boundary Conditions
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What about PEC?
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Electrostatics
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Magnetostatics
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Wave Equation
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V2H +iji+w2yeﬁ =0

Use ldentity
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VxVxF =v(v.F)-v2F




Equation Forms

V4 =0 V24 = f V2 +k%p=0

Laplace Poisson Helmholtz

v2< A Laplace Operator  Div. of grad of




Laplace Operator

In Cartesian coordinates,
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In spherical coordinates:
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http://en.wikipedia.org/wiki/Laplace operator



http://en.wikipedia.org/wiki/Laplace_operator

Wave Egn Soln: 1D Plane Wave

V?E + 0 usE =0 Source Free Region
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/4 K p @

Propagation constant Attenuation constant
Wave number

Phase constant
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Some Terms for Wave Propagation

Travelling Wave

Phase Velocity

Standing Wave

Group Velocity
Decaying Wave
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Wave Eqn Soln: Rectangular Waveguide

Ey =[Cyc08(B,x)+ Dysin(Bx]]
[C, cos(ﬂyy)+ D, sin(ﬂyy)]
[Ae‘jﬂZZ + Be”ﬂzz]
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Wave Eqn Soln: Cylindrical Waveguide

Ey =[C1Inm (ﬁpp)+ Dy Y (ﬁpp)]
[C, cos(mg)+ D, sin(mg)]
e ity Beribi]
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Wave Eqn Soln: Spherical Waveguide

Ey = [Cllm(ﬂr)"' Dlym(ﬂr)]
[C, cos(mg)+ D, sin(mg)]
[Aan cos(@) + BQY cos(@)]
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