oS Universidade Estadual de Maringa @CNPq

Canaphs Mazianal de Deearvalvimenis

Cisniilics » Trcrakigice
J\ Ervin Kaminski Lenzi

Departamento de Fisica, Universidade Estadual de Ma  ring4, Avenida Colombo, 5790, 87020-900,
Maringa-PR, Brazil

Comb — Model and Extensions Impedance, Fractional Diffusion Equation,
Equation to be considered Experimental Data
9 o2 2 o Equations
=,y t) = Dy——plzyt) + D d[g)( - T‘I) plx,y:t) " ;
ot oy? Ox? Oz a L iqB ey _ @ o
Aﬁna(z.t) } Ban sl t) = az,ja(zft) '/ﬂcg(f ) G

=V - (Tl 45 1)) .

_ d Q..
It is subjected to the boundary and initial conditions Ja(z,t) = —Daz-t a(2,t)5-V(2, 1)

qD,
— N,
9z kgl

F et =L e t) = n(z.1),

a(z,t) F
p(too, y;8) = 0 and p(z, +oo;t) = 0,

plz,y;0) = pla,y) . . -
These equations are subjected to the conditions

d Vo i
V{i+t=.t] =+—¢&"¥
( 2 ) B"

First case
vy F 0, vy # 0, with 7, =0

For this case, the solution is given by Ja(2 t) ey g = FhaoE (2,8)] _pg

1t o afﬂ B
p[.'r.;z;: t] — _ / d‘p(r U)g( Y. T; ﬂ iAdd T(t})/_a.’i)C(,(tft: z?)a?gna(z.t)
J- : - , I
Gln, . t) = —eB D BG 2y 7:1) Theimpedance tor this case Is given by
—, _ 1 _w=p? _(ul+mn? 1 ly| + [7] 2 1 : d
G'(2,y,7:t) = ———0(z — st) (e Byt g Dyt ) e Z= = - tanh (v_d/2) + —&(iw)
v’—lﬁ'Dyt \:“I“SDI‘V/'DQ V’_lﬁD bcij,A(?;ﬁ) Ay 2D
_ ul+an? | — AGw) = (1/X% + v (A(iw) +w,) /D) (w + w,) /v
) /(HE iy AN O (iw) = (1/ : X (A(iw) + w,) /D) (i )/
0 [(t— g)gz]é ‘ \Dx\ t S + (1/}\2 + X (iw + we) /D) T(iw) tanh (v_d/2)
Second Case with E(iw) = x ( ( w) + we)+xv_T(iw) tanh (v_d/2),
X = — e , We = Relf /€ anc 1s the electrode area.
1/{1— A% =k 1 & is the el d
v 0, v, 0, with © 0 i
K ?é ' y # x # ) (a) L = L (b} |u'-\ --- E::;:tr;f;ntal data
The Green function for thiscase is s i \\
" ) 10° 4 ,. .‘ 10 1
G(a,y.7;t) = —¢ 7Y VG (2 y, i) f! = el '\ sol O\ ~
E ] )
= X _w=w?  _ (w? g Wiy, X ;]
Gz, y.7;t) = — dz—wgt) e Pt —e Dy R . L ;
V‘-—iﬂ‘Dyt
g

1 oo
it du (|y| + [7] + 2Dyu) Gy (|y|. [7]. 2Dyu; u) Ge (z, —Te, —vat; t)
tJo

and G, (z,y, z;u) =e ~mau(Etyte)’ /A7 Dau .

X (10°0)
s st ST
- ol

10° “

L]

The time behavior of the mean il & ‘.

T T T T T T T T

square displacement for o e ® ? ’ .: ) ) ’
R(10°0) o

= BT, W =0T = 1,
These figure compare the experimental data with the prediction of the model presented here
— — e b s
:DU =4, DI =10 and ¥y= 0.1 for the real, R = ReZ, and imaginary, X = ImZ, parts of the impedance. We have a good agrement

between. the experimental data and the predictions for the parameters values: S = 3.14 x 10~4 m?,
&= Ty (c0 = 885 x 10712 C%/(Nm?)), v = 0.98, D =29 x 107° m?/s, d = 10™%m, K,y =
8.6 x 1075 m/s, koo = 1.03 X 1077 m/s, ke =0, A= 0.99, A = 2.734 x 107 %m, 7 = 1.5 x 107 %5,

m = 0.17, and 1y = 0.825.
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