E, component of TM Modes of a Cylindrical Waveguide, by Dr. Colton
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nm[a , m ] = Besseldfero[a, m] !

- £01[x , v ] = BesselJ[0, Sqrt[x*2+y*2] uam[0, 1]1] // N Thisis Ez = J, (“j;s),with
Plot3D[fO1[x, v], {x, -1, 1}, {v, -1, 1}, R=1and s = /x? + yZ.

RegionFonction -+ Funotion[{x, v, =}, x*24+v*2 < 1]]

] —
Besseld 0., 2.40483 x° + v°

TMo:

f02[x , v ] = BesselJ[0, Sqgrt[x*2+ vy~ 2] nam [0, 2]] // H
Plot3D[f02([x, ¥], {x, -1, 1}, {¥, -1, 1},
RegionFunction -+ Function[{x, v, =z}, x*2:v*2 ¢ 1]]

) —
BesselJ 0., 5.520084 x° + v
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InE= £03[x , v 1 = BesselJ[0, Sgrt[x*2+ vy~ 2] wom[D, 3]] // N
PlDt3D[fU3[K, Y]r {X, _1r 1}r {Yr _lr 1}r
RegionFunction -+ Function[{x, v, =z}, x*2+v"2<1]]

Cutlsi= BesselJ 0., 5.65373 ‘-foz £yt

TMoz

Out[T}=

Injgl= £09[x , v ] = BesselJ[0, Sgrt[x*2+ vy~ 2] wom([D, 9]] // N (Skipping a few, over to
Plot3D[f09[x, ¥v], {x, -1, 1}, {v, -1, 1} , FlotRange - {-1, 1}, mode 09)
PlotPoints —»+ 30,
RegionFunction -+ Fanction[{x, v, =}, x*2+7v*2 < 1]]

outl Besseld 0., 27.4935 «fxz e
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Infiop= £11[x , ¥ ] =
Bes=selJ[1l, Sqrt[x"*2+v"2] nom[1l, 1]] Cos[Arg[x + I v]] //H
Plot3D[f11[:-:, Y]r {J-C,. _1r 1}r {Yr _1r 1}r
EegionFunction - Fonction[{x, v, 2}, x*2+7*2 < 1]]

outfio= Besseld 1., 3.83171+/x°+v®  Cos[Arglz+ (0. +1. i) v]]
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Infizy= £12[x , ¥ 1 =
Bes=selJd[1, Sgrt[x"*2+v" 2] nom[1, 2]] Cos[Arg[x + I ¥v]] // N
PlDtBD[f12[X_, Y]r {J{, _1r 1}r {Yr _1r l}r
RegionFunction - Fanction[{x, ¥, 2}, ®x*2+ 7" 2 <2 1]]

ouffiz= Besseld 1., 7.01559+/x°+v"  Cos[Arglz+ (0. +1. i) v]]
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Thisis Ez =], (u;}s) cos ¢ .
It’s the first mode with ¢
dependence. | used the “Arg”

function as a trick to get ¢.
Often we say ¢ = tan™? (%)

but the tan' function has
problems in the 2" and 3"
quadrants. Arg (the polar angle
of a complex number) doesn’t
suffer from those issues.
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In[14]:= £13[x , ¥_] =
BesselJ[1, Sqrt[x*2+ yv*2] wom[1l, 3]] Cos[Arg[x + I ¥]] // N
Plot3D[f13[x, Y]r {JC, _lr 1}! {Yr _1r 1}!
RegionFonction » Fonction[{x, v, =}, 2+ v*2 £ 1]]

N — —.
cuff14}= Besseld 1., 10.1735+/x*+v* Cos[Argix=< (0. +1.1i} v]]
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Infig)= £21[x , ¥_1 =
BesselJ[2, Sgri[x*2+ yv*2] wam[2, 1]] Cos[2 Arg[x + I v]] // N This is Ez =]2(
Plot3D[f21([x, ¥], {x, -1, 1}, {¥, -1, 1},
RegionFonction + Fonction[{x, v, =}, "2+ 7v"*2 < 1]]

Up1S
R

)cos 2¢.

N — —.
CufiEl= Besseld 2., 5.13562+/x*+v*  Cos(2. Arglx+ (0. =1. 1) w]]
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Inf1g)= £22[x , ¥_1 =
BesselJ[2, Sgri[x”*2+ v*2] mom([2, 2]] Cos[2 Arg[x + Iv]] // N
PlDtSD[f22[J{, Y]r {xr _1r l}r {Yr _1r l}r
RegionFunction » Function[{x, v, 2}, x*2+v*2 21]]

Oul[if}= Besseld 2., 8.41724 ‘-Jlxz—yz Cos[2. Arg[x+ (0. +1. i} ¥]]
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