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; dSz = ρdρdφ

~∇× ~∇V = 0 ; ~∇ · (~∇× ~A) = 0 ; ~∇× ~∇× ~A = ~∇(~∇ · ~A) − ~∇2 ~A ; dSφ = dρdz
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~r = ρ ρ̂ + z ẑ ; d~L = d~r = dρρ̂ + ρdφφ̂ + dzẑ ; d~r = drr̂ + rdθθ̂ + r sin θdφφ̂
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~∇× ~Es = −jωµ ~Hs ; ~∇× ~Hs = ~Js + jω ~Ds ; ~∇ · ~Ds = ρvs
; ~∇ · ~Bs = 0 ; ~J = σ ~E

µ0 = 4π × 10−7 H/m ; ε0 =
10−9

36π
F/m ; c = 3 × 108 m/s ; ~B

˜
= µ ~H
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˜
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~H ; D1n − D2n = ρs ; B1n − B2n = 0 ; d~F = Id~L × ~B ; d~T = ~R × d~F
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∮
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~∇2 ~Es + ω2µε ~Es = 0 = ~∇2 ~Es + β2 ~Es with one solution being Exs
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; η0 = 120π Ω


