BRIEF ARTICLE

THE AUTHOR

Let Cylinder axis on z direction and E field points at & direction. By symmetry, potential
depends on (7,0). The solutions to Poisson equation are:

(1) V(ir>R)= Z(An cos(knb) + By sin(k,0))rkn
1
(2) V(r<R)= Z(Cn cos(kn0) + Dy, Sin(knﬁ))TTn — Eprcosf
And their derivatives are:
(3) dV/dr(r > R) =Y (Ap cos(knf) + By sin(kn8))knr*n !
. _kn
(4) dV/dr(r < R) = Z(Cn cos(kn0) + Dy, sm(k‘ne))m — Epcosf
(5) d—v( >R) = (~Apsin(kn0) + By cos(kn8))knr™
a0 r = E n SHL{(Kp, n n nT
(6) d—v( < R) = (~Cpsin(kn0) + Dy, cos(kn0))k 1 iE 9
7 = ' sin(kp, n €08 (kn0))kn - 0T COS

n
Boundary Condition: k, = 1:, matching radial part gives A; = (—eoC1/R?)/e and
GBl == —Dl/R
matching angular part gives —A;R = —C1/R+ EgR and —B1R = —D; /R
kn! = 1:, radial part gives €A, R%*n = _C, and eB,,R*" = —D,,
angular part gives A, RF» = C,, and B, R%*" = D,,
Ifk!l=1and ¢! = -1, then A, =B,=C,, =D, =0
if k=1and el = —1,then By = D; =0. And Ay = —Eq+C1/R?> =1/e(—Ey — C1/R?) —

Ci = E()RQ(EJ_F%) and A = —EbEJrL1

Now plug everything back in:

(7) V(r>R)=—Eyr . cos 0

€+
e—1

e+1

(8) V(r < R) = EgR*/r(
And E field are:

) cos — Eyr cos 6
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E(r < R) = Eo(R/r)*(

e—1
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)(cos 07 + sin 09) + Eyi

E(r < R) = Ey(——)i



