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13. Appendix B.

Using dimensionless variables:

t
(B.1a) - Ddt'’ . (B.1b) =2y (B.1c)
o R¥t")

2 =

r
R 3

where R is the radius of an elongated filament:
R = R,-exp(-a-t/2) , (B.2)

one can rewrite equations (3.37) into simpler form:

o _1.09(;.9 (B.3a)
v £ OE\  oE)’
L o-0, @) CEtmm) =0, (B30
3E |, o
CEE,0) - {f e (B3d)
Hankel’s transformation of the order zero
C(0,7) = HIC(E,v)} = [C(E,7)Ty(E-0) -EdE , (B.4)
0
when applied to equations (B.3) yields:
€O, , 52.5(0,1) = 0. (B.5)
dt

Symbol J, in definition (B.4) represents the first kind Bessel function of the order zero.

Solution of equation (B.5) has the following form:

C(o,t) = E(0,0J-exp(—r a?) . (B.6)

The inverse Hankel’s transform is given by:
C(£,7) =H{C(0, 7)) = [C(0,7) Jy(§ *0) -0 do . (B.7)
0
To find the inverse transform of function (B.6) one can use of the Perseval theorem [89]:

[P(@)-Q(0)-0do = [p(n)-g(n)mdn , Ly
0 : 0
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where P(0)=H {p(n)} and Q(o)=3 {q(n)}. The theorem (B.8) allows to write

C(E,7) =f6(c,0)‘e"”2 -Jy(E 0)-0do =
0

:fC(n,O)-G{‘l{e"°2'JO(E‘0)}‘71 dn .
0

Thanks to the integral formula valid for y>0 [90]:

o 1 a’+b? ab
e V" J (a-0)-J (b 0) 0do =—— -exp| - 1 s
Jerr agarsgooyods =l L84 42)

where I, is the modified Bessel function of the order zero:

[,@) = Jylze ™)

the inverse transform of function exp(-0*+7)-Jy(%-0) reads:
:H:—l{e—rr_.?- 'Jo(g '{})} =fe~r02,J0(E 'U) .JO(TI ‘0)odo =
0

=_1_.exp[_ﬁz+n2] (En)
Q=T 41 257

Finally, combining equations (B.3c), (B.9) and (B.12) results in:

. 2
C(E,‘L‘)r%— f (R,m) exp[ E4 > ) 0(32) ‘ndn .
0

Returning to the original variables one receives:

Fo 2. at, 2 ey €12
c(r,t)=——-£———*fexp(~ S Lecn i ]'Io[ I i ]-f(u)-udu :
et = i 1

2:D(e*-1) %

(B.9)

(B.10)

(B.11)

(B.12)

(B.13)

(B.14)
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