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Existing EM Modelers

Method of Moments

Finite Element Method

Transmission Line Matrix

Finite Difference Time Domain
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Maxwell’s Equations [Yee]

Maxwell’s Equations Differential Form

∂B
∂t

+∇× E = 0 (1)

∂D
∂t
−∇× H = J (2)

B = µH (3)

D = εE (4)
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Discretizing Maxwell’s Equations
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∂Ex

∂y
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∂Ey

∂z
(5)
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∂By

∂t
=

∂Ex

∂z
− ∂Ez

∂x
(6)

∂Bz

∂t
=

∂Ex
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∂x
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∂Dx

∂t
=

∂Hz

∂y
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∂Dy
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∂z
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∂t
=
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Finite Difference Equations

Bn+1/2
x (i , j + 1

2 , k + 1
2)− Bn−1/2

x (i , j + 1
2 , k + 1

2)

∆t
(11)

=
En

y (i , j + 1
2 , k + 1)− En

y (i , j + 1
2 , k)

∆z
(12)

−
En

z (i , j + 1, k + 1
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z (i , j , k + 1
2)

∆y
(13)
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Finite Difference Equations

Dn
x (i + 1

2 , j , k)− Dn−1
x (i + 1
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(14)
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2
, j , k) (17)
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Yee Cell
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Lattice Gas Model 3D
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Lattice Gas Model 2D
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Guidelines for Implementing CA

Initial conditions

Boundary conditions

Permittivity, permeability, maximum velocity is light speed

Precision

Collision operators

Wave energy and momentum conserved statiscally
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