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Introduction: Raman and LIBS are two tech-
niques that could share technical components, as both
need a laser, spectrometer and detector. Also, these two
techniques provide complementary information, while
Raman spectroscopy provides molecular identification,
LIBS provides elemental composition of the samples,
allowing a good frame for collaborative chemometric
analyses, and the development of combined instru-
ments capable of performing both analyses on a sam-
ple, being especially interesting for solar System explo-
ration[1].

About their application to the Exploration of the
Solar System, LIBS have been used in the surface of
Mars since Curiosity’s landing in 2012 with Chem-
Cam, while Raman is a future technique to be at the
surface of the red planet with RLS (Exomars), Sherloc
(M2020) and SuperCam (M2020), being this last one a
combined Raman-LIBS instrument, and was included
in the desirable payload for the Europa Lander mission.

In the present work we present the results of the
analysis of binary and ternary mixtures of magnesium
and sodium sulfates with magnesium chlorine, provid-
ing different scenarios where Raman and LIBS sepa-
rately present different performances to quantify the
amount of certain component in the mixtures. In the
case of Raman spectroscopy, two different excitation
wavelengths were used, 785 and 532 nm, using this
experiment as well to evaluate the possible incidence
of excitation source on the final results. Also, in the
case of the 532 nm, the spectra were collected in auto-
matic mode using an operation simulator for RLS in-
strument, introducing time constrains, and best possible
parameters calculation for the acquisition.

The samples were physically mixed in different
proportions to assess not only the detection limits of
the Raman and LIBS techniques of these mixtures, but
also to perform an investigation regarding the quantifi-
cation of their mineral abundances. In order to do so, at
a first stage separated univariate analysis were done
calculating ad hoc indicators from the spectroscopical
data. As a first glance to the fusion of the data, those
indicators were later normalized and arithmetically
combined to evaluate a final common indicator.
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The second phase of the study implied separated multi-
variate analyses for both, binary and ternary mixtures
[2]. During the last part of the present work, data fu-
sion techniques were also applied to study the capabil-
ity to improve the detection limits and/or quantification
abilities of the techniques by merging the information
from Raman and LIBS in the ternary and binary mix-
tures [3].
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