;> restart;#photonF;
> de_orig := r*diff(H(r),r.,r) + diff(H(r),r) + (k"2*r - lambda"2/R*r"2) *H(r);

4 d 7\.2 ”
de orig == r [—2 H(r)] + - H(r) + [kzr— ) H(r)

dr dr R

> bc:=H(R)=0,H(1/R) =R;
— _ 1y
] bc = H(R) O,H(R) R
> change of vars := {r=(R"2 - 1) *rtho/ (Pi*R) + 1/R,
H(r)=G(rtho) + R/Pi* (Pi-rho) };
2_ —
M + L,H(l”) =G(p) + R(n—p)]
TR R T

=> tmpl = PDEtools:-dchange(change_of vars, [de_orig, bc], [ G(rho), rtho]);
(R=1)p 1 & ) d R
-t FG(P) T R (—G(p)——)nR

change of vars == {r=

R R
tmpl = r 2p + dp 5 T
(R*—1) R =1
73( (R —1) p +L)2
2 J—
Ll &B=Dp 1) R 6(p) + R(m=p) ]
TR R T
G(m) =0,G(0) +R=R
=> de :=tmpl[1]
R—1 1 d 2
(% +§j [F G(p)]n R (i G(p) —ﬁ)nR
de == P + dp T
(R—1)° R =1
73( (R 1) p +sz
2 R _
N kz[(Ran)P_i_%)_ nRR (G(P)+R(nn p)]
=> tmpl[2];
i G(m) =0
(> tmpl[3];
G(0) +R=R

(> §:= sum(a[n]*sin(n *rho), n =1 ..infinity);

S = Zan sin(n p)
n=1

> eval(de, G(rho) =8) :
tmp2 = combine(%);
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1 S 1 4 . 6 2 2 . 8,2
tmp2 = —————— -nt sin(np) R n"pa,+7 sin(np) Rk pa )
TR -1 R [[nlez—1< " "

—msin(np) ngzpzan—nssin(np) R4n2an+n4cos(n p) R6nan
—I—ﬂ:4sin(np)R4n2pan—l—ﬂ:3sin(np)R6k2an—3nzsin(np)R6k2pan
—2Tczsin(n p) R6k2pan+4nsin(n p) R6k2p2an—R4n4anncos(np)
o sin(n )R4k2an—n3sin(np)R4k2an+3n2R4k2pansin(np)

o sin(n p )R4k2pan—6R4k2p2nansin(n p) +7t3R2k2ansin(n p)

+or sin(n )Rzkzan—anzkzpansin(n p) —6752R27L2pansin(n p)

+ARN P nansin(n p) —n3k2ansin(n p) +2n2k2pansin(n p)
—k2p2nansin(np)))+n2R7k2p—nR7k2p2—nR7k2p2+R7k2p3+n3R5k2
AR 2T RN p+2nR Ry +51RNp —3RNp —T R -1 R K
R RN A2 R p+5t R p—nR g —TaR N p +3R NV p +0 RV

—3n2Rk2p+3an2p2—Rk2p3>

22
> restart;# We can neglect the small member R and divide by r thus we havein eq(1);
ld( d A9 —0.
> » dr(r drH( )) +k"2-H(r) =0,
M + i H(r)=0 (10)
ar
> de = 1/r-Diff (r-Diff (H(r),r),r) +k"2-H(r);
d d
ar ( dr Hir )) 2
de = . + Kk H(r) (11)
> bc:=H(R)=0,D(H)(1/R) =R,
bc = H(R)ZO,D(H)(%)ZR (12)

(> dsol = dsolve({de, be), H(r));
dsol == H(r) = - R BesselY(0, kR) BesselJ (0, kr) )

k (Bessel](l, %) BesselY (0, k R) —BesselY(l, %) Bessell (0, kR))

Bessell (0, K R) R BesselY (0, &k 7)
k (BesselJ ( 1, % ) BesselY(0, kR) — BesselY( 1, % ) Bessell (0, £k R) )

+

> R:=37-10% k== 10%
R := 3700.0
k== 100 14)



> plot(rhs(dsol),r=1/R..R, view=-0.1 .. 0.1, numpoints = 10000);
0.10

0.05

-0.05

-0.10

> plot(rhs(dsol), r=0.1 .. 3);#We cannot see the graph's details because it oscillates so much,
#but we will see the details if we plot it on a narrow range;







