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1 INTRODUCTION
In linear rheology, the continuous relaxation
spectrum (CRS), h(t), is a quantity of vital impor-
tance, for once it is known, it is straightforward
to compute all other material functions [1, 2].
Unfortunately, it cannot be measured directly;
instead, it has to be inferred indirectly, most com-
monly, from small amplitude oscillatory shear

experiments. These experiments yield the fre-
quency-dependent dynamic moduli, G*(w) =
G’(w) + iG’’(w), where G’(w) and G’’(w) are the stor-
age and loss modulus, respectively, and w is the
frequency of deformation. The resulting problem
of deducing h(t) from G*(w) has a long and rich
history [2 – 10]. Mathematically, h(t) and G*(w)
are related by:
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Résumé:
Nous décrivons et implémentons un programme efficace, d’accès libre, multi-plateforme, appelé ReSpect, afin
d’extraire les spectres de relaxation continu et discret des mesures de modules dynamiques obtenues avec des
expériences de cisaillement dynamique de petite amplitude. Nous employons la régularisation non linéaire de
Tikhonov et la méthode de Levenberg-Marquardt afin d’extraire le spectre de relaxation continu. Afin d’obtenir
le spectre de relaxation discret, nous introduisons un nouvel algorithme qui exploite le spectre continu pour
positionner les modes. Il utilise un critère simple qui balance la précision et le conditionnement du problème de
moindres carrés résultant, afin de déterminer un nombre parcimonieux de modes. Le résultat final est un pro-
gramme facile d’utilisation et d’extension facile, qui peut être utilisé à partir du «command-line» ou d’une inter-
face graphique afin de surpasser certains des choix algorithmiques par défaut. 
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squares problem to obtain the discrete spectrum.
After determining Nopt using a heuristic which
tries to balance conditioning and accuracy, the
function PlotMaxwellModes does some basic
plotting.

There are only two functions that are shared
by contSpec and discSpec, viz. kernel and SetPa-
rameters. All the data files (with suffix ‘.dat’),
except the input file Gst.dat, are results of com-
putation written by the software. Other than
specgui.m, the other files related to the GUI are
specgui.fig, which sets the basic background, and
updateplot which updates plots in the figure
window of the GUI, when the user selects a new
or different plot.

6.2 EXAMPLE
Using the default settings, we call the function:
>> contSpec(): If the function is called without
any input arguments, it reads the parameters
from the file SetParameters. Alternatively, it is
possible to call the function by specifying the
parameters (contSpec(par)), in which case the
settings in the file SetParameters are not used.
contSpec computes H

λC(t), writes it to the file
H.dat, and displays it graphically. It also com-
putes the corresponding G*(w), writes it to the file
Gfit.dat, and displays the fit with the input data
graphically. It writes the range of λ sampled, with
the corresponding ρ and η in the file rho-eta.dat.
>> discSpec(): Like contSpec, it reads parameters
from the file SetParameters, when called with-
out any input arguments. discSpec also com-
putes the corresponding G*(w), writes it to the file
Gfitd.dat, and displays the fit with the input data
graphically. It writes the range of N sampled and
the corresponding error and condition numbers
in the file Nopt.dat.
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