18a Differential equation for the components

Copy the kernel relations from 13b

m- - Clearfh, p, t, f, r3ml, rm3mi1]

1
r3mi[rr_] = {f[rr, t]o ———— i((-2+h-2p-rr)fl-2+rr, t]+2t fOU-24rr, t])}
4betac Tt t
1
rm3mi[rr_] = {f[rr, t] » P((2+h+2p-rr)fl2+rr, t1-2t fOU 2+ rr, t])}
4 betarrt

i((-2+h-2p-rr)fl-2+rr, t]+2t f®YU-2+rr, t])

outf + J= {f[rr, t] - }
4 betac 't

i(2+h+2p-rr)fl2+rr, t]-2tf®Y[2+rr, 1))

outf « J= {f[rr, t] - }
4betarmt

Take r such that -p <r<p-2. Combine both relations for f,and f,,, to a second order differential equation
for f,.

m- = frp = flr+2, €]1/. r3ml[r + 2]
i((-4+h-2p-r)flr, t]+2t f®Y[r, t])

ouf + J=

4 betacrt

Clear(r]

In[ « ].

frp = f[r+2, t]/. r3ml[r + 2](* f[r+2,t] expressed 1in
flr,t] and derivative by the first downward kernel relation %)
flr, t1/. rm3ml[r](* f[r,t] expressed in f[r+2,t] and
derivative by the second downward kernel relation )
% - f[r, tl(* resulting relation x)/. f[l2+r, t] > frp/.
U2+ r, t] » D[frp, t] // Simplify
eq=%/. betac - Abs[beta]?2/beta // Simplify

i((-4+h-2p-r)flr, t]+2 t fOY[r, t])

outf + J=

4 betac tt

i(2+h+2p-rfl2+r, t]-2tf@Y2+r, 1))

Out[ » J=
4betarmt

o - (-((-16 +h* - 16 p-4p>*-2hr+r’+16 beta betac m? t?) f[r, t])+
4t (-((3+2p) fOUr, t)+t f©2r, t)) /(16 beta betac n* t?)

our- - (-((-16+h*-16 p-4p>-2hr+r’+16 i’ t* Abs[betal’) f[r, t])+
4t (-(3+2p) fOUr, t))+t f*I[r, 1))/ (16 n* t* Abs[betal]’)

Write f,(t) = tP*2 j (t)



mn- - Clear[j, tau]
eq/. f[r, t] » t*(2+p)jlr, 2 Pi Abs[beta] t]/. F°)[r, t] =
D[t~ (2 +p) jIr, 2 Pi Abs[beta] t], {t, ee}]/. t » tau /(2 Pi Abs[beta]) // Simplify
Solve[% == 0, j(®?[r, taul]l1] // Simplify

our - - 4727P 12 (P) tauP Abslbetal > (- ((h* (2 m)P - 2"*P h ° r + (2 1)° r? + 22*P i tau?) j[r, taul)+

22" 7 tau (3 Y[r, tau]l+tau i ?[r, tau]))

(h*-2hr+r?+4tau?)j[r, taul-4 tau 3 Y[r, tau]
outf « J- {j(o’z)[l’, tau] » }
4 tau?
This is the modified Bessel differential equation with parameter

v=(h-r)/2.



