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Experimental data for may be (quite well) described by phenomenological

models having similar functional shape depending on 2 +1 parameters
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For y = 1 it gives the relaxation function of the Cole-Cole model], i.e.
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The Prabhakar function is presented in the evolution equation of HN
HANYGA (1999) GARRA,
GORENFLO, POLITO,

relaxation in the pseudo-operator
TOMOVSKI (2014),

What is this pseudo-operator ? MAINARDI, GARRAPPA
(2016, 2017)

What form has the evolution equation?

is the regularized version of the pseudo-operator ({28510

Riemann-Liouville sense. It means that the regularization enable us to
cancel the term with function f(%) at the initial moment.

Thus, the pseudo-operator EE¥EEE) Vi3] can be presented as the regularized
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We treat the pseudo-operator g o 7;; S as the following composition

(integral)
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the Prabhakar function
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We treat the pseudo-operator

(integral)

integro-differential
operator

the Prabhakar function O<ay=<1
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In the literatures devoted to the theoretical study of relaxation processes can
be found the evolution equation for HN model of relaxation in the form:
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polarization electric field
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Fora=0 and y = 1we
have the Caputo derivative

Their Laplace transforms are denoted as K(a; s).
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Their Laplace transforms are denoted as K(a; s).
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Let us consider the integro-differential equation EzSN@RS

d/
whose formal solution can be written as
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The solvability of the above equation is governed by the conditions:
IV Y H—o0$ "I 1T"H#—-0$ 9% . KOCHUBEI], 2011
! ! ! IIII#% O$ II! ! ! IIII#% w$

For Prabhakar derivative with y = 1 the Laplace transform of the integral
kernel (memory) is equal to K(a; s) = s (s ® - a). Thus, the formal solution
is given by 4
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Because of L[ef . (t;a);s]= s (s" =2)84 and involving the property of the

Mittag-Leffler function the solution f(a, A; t) reads
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It is known that the above solution solves also the equation ﬁ%ﬁ?ﬁ&%‘;‘;ﬁ*‘
; WEST, 2010:
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known as the generalization of a relaxation (Cole-Cole) equation with a
constant force term a. We shouldn’t be surprised this result because of the

integral kernel in the Prabhakar derivative is equal to
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The integro-differential
equation for the Mittag-
Leffler function and the
relaxation function of
the Cole-Cole model.

Can we in this way obtain the equation governing the Havriliak-Negami
relaxation? Let us consider
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whose formal solution is given by




[f the solution f(Ol,‘L'! O‘;t) = Ea[! (t /1-)0‘] is related to the relaxation

function of Cole-Cole relaxation then
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under some conditions (we should find them) will give the relaxation

function of the Havriliak-Negami model], i.e.
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