Cylindrical geometry
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g, = free space permittivity

u=q, = free space permeability




Maxwell's Equation in a source free medium

o VD=0 D = electric displacement
vector
— B = magnetic flux density
®V.B =0 E = electric field
H = magnetic field
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Wave Equation




Transverse Field components
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* Solve wave equation for

E. and H.

Define w =E. or H.

Wave Equation
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Wave Equation in cylindrical coordinates
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w=R(r)®(¢)Z(z)

HP) =e’"? where v is integer
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Y s ( ) JP: * Traveling wave in +ve z direction
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Bessel funchon Newmahn function




I, (qr) : K, (gr)
b fL [T
df 1 Nt
A
K
(]
First kind Second kind

Moclified BPessefd Fn







M‘M_ﬂ I:..i" < u}
Electric field:
E:] 5 AJ;-{IH*)E”ﬂ J 12+ jal

Magnetic field:
H:I o BJ‘. (:Iff‘)ﬁ';'ﬂ_-’-‘ri:' o

uz\jﬁ]l-gz

2 2 2 2 B2
ﬂl = ;fﬂl = @ ﬂ;‘;‘nnl - I[} ﬂ]




In Cladding (> a)

Electric field:
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