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Abstract

For the purpose of the current study, we examined two paintings, an original and a
fake one, entitled “Still life with grapes”, and claimed both to be created from the
Greek Painter G. lakovidis. The current Research Project has been carried out at
the Centre Nikias, an innovative Research Centre specialised on certification, main-
tenance and restoration of art works.

Raman spectroscopic analysis has been carried to verify the authenticity of the used
pigments and also the originality of the two paintings. The Raman spectra acquired
confirmed four different colours in both painting’s pigments: red, blue, white and
yellow. For the first painting Cinnabar for the red pigment, Ultramarine for the blue
pigment, White earths for the white pigment and Yellow ochre for the yellow pig-
ment. In the second painting the colours used verified as synthetic pigments. We
identified the presence of Cadmium red for the red colour, Cobalt blue for the blue
pigment, Zinc white for the white and Cadmium yellow for the yellow one.

Key words: Raman spectroscopy, painting authenticity, archaeometry.

Mepidnyn

['ta Tov KOO THS TOPOVEOS UEAETNS, eCeTdoouE JDO TIVOKES, EVO TPWTOTOTO KO EVOL
whaoto, ue titlo «Nexpn gvon ue oropdlia”. Kai o1 dvo mivaxes Oewpnrina eiyov
piloteyvnlel aro tov Elnva {wypago I. loxwfion. H mapovoo epevvntikn epyooio
mpoyuatoronke oro Epevvnuko Kévipo Nikiag, éva karvotouo Kévipo mov
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eeldikebeton otV WOTOMOINGN, GUVINPNON KOl amokatdotoon Epywv téxvhs. H
avaloon TWV  YpOOTIKOV 0VOIDV  TPAYUOTOTOOnke ue v ypron g
pacuorookomios Raman  mpokewévov  vo  emoAnBevtel  m yvnoiotHTO. TV
XPHOHLOTOIODUEVV YPOOTIKDV KOL G EK TOVTOD 1] ODOEVIIKOTHTO TV ODO TIVAKWV.
To paouota Raman wov amokthOnkay exifefaimvovy técoepa O10QOPETIKG. XPOUOTA
Yio, TIC YPWOTIKEG TOv yphnoiuomonnkay yio wm (OYPaPiKy TV 00O TIVAKWOV.
KOKKIVO, umle, Aevko koi kitpwvo. lia tov mpwto Tivoko, n xwvapfopi
xpnoiporoiOnke yio. ™y kokkivy ypwotikl ovoia, to Ultramarine yio ) umle
XPWOTIKH, 01 AEVKES YOIES VIO THY AEVKN YPWOTIKI KOL 1 KITPIVH OYpa. Yio. THY Kitpivh
XPWOTIKY 0v0ola. XTOV 0e0TEPO TIVAKQ, TO YPHOUOTO TOL YPHOIUOTOINOnKaY €ival
ovvletikég ypwornikés. Eviomiooue tnv mapovoio KOKKIVOD TOD KOOUIOD YIo. TO KOKKLVO
XPOUC, TO UTAE TOV KOPOATION 10, TH UTAE YPWOTIKI 0VOLA, TO AEVKO TOD WEDOGPYDPOD
VL0, TO AEVKO PO, KOL TO KITPIVO TOD KAOUIOD VIO, TO KITPIVO YPOUO. AVTIOTOLYA.
Aéeig kie1dra: oouarookonio Popay, avbeviikotnro nivaka, opyoioustpia.

1. Introduction

Art works have, for many centuries, constituted a point of high interest, and even worship. The
quality and the spirituality the works have expressed, their creator’s fame and their purchase value
offered an elevation to their owners’ status. Nowadays their acquisition, other than the
aforementioned aesthetic and cultural education, it constitutes an alternative form of investment
globally.

While this market began to extend, the value of many works of art soared to extraordinary amounts.
At the same time the systematic copy and sale of counterfeit work was developed and extended.
This fact created the need for a certification of the art work’s authenticity. The long and insisting
investigation and experimentation in materials along with different methods have helped
individuals obtain the ability to distinguish the fakes from the originals. However, the
development of technology and the ease of access in information, provide creators of counterfeit
work with an arsenal of techniques and methods of reproduction that make it almost impossible to
distinguish the authentic works by traditional means and methodology.

Raman spectroscopy has become an important technique in Art studies and Art History since about
1996, Ravindran et al. (2011), due principally to its non-destructive capacities, small amount of
sample required, "no sample treatment”, and high spatial resolution.

Textbook explanations of Raman Spectroscopy for Geologists, Gemmologists and Archaeologists
are provided in Smith and Carabatos-Nedelec (2001) and Nasdala et al. (2004), and reviews on
MRM applications are available in Smith (2002, 2005, 2006). Furthermore, various databases for
art work, depicting minerals, media, pigments as well as synthetic pigments can be found in Bell et
al. (1997), Burgio and Clark ( 2001), Bouchard (2001), Bouchard and Smith (2003).

Other commercially available databases are: S.T. Japan Europe GmbH (http://www.stjapan-
europe.de) with 8.694 searchable Raman spectra of hydrocarbons, dyes, pigments, minerals and
inorganics, Fiveash Data Management Inc. (http:// fdmspectra.com) with 6051 mineral spectra and
600 Raman spectra of organics, Thermo Fisher scientific Inc. (http://ramansearch.com) over 16000
Raman spectra and RASMIN Raman spectra database of minerals and inorganic materials.

An in situ analytical operation was carried out at the premises of Nikias Centre in two art works
both to be claimed as G. Iakovidis’s paintings. Extended, non-destructive analysis of the pigments
was carried out in an attempt to identify the pigments and thus reveal the originality of the art
works. One can simply edit the document you are now viewing.
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2. Materials and Methods

Two painting were studied by means of Raman spectroscopy. The paintings studied are depicted in
Figure 1.They are both of same dimensions 50.5%33 cm, made of oil in canvas.

A Delta Nu Inspector Raman was used at Nikias Research Centre of Athens, Greece. The analyses
were carried out using a near infrared 785nm laser. A calibration of the instrument was obtained
with a standard of Si yielding a characteristic peak at the 520.5 cm-1. Preparation of the samples
was not at all necessary and the paintings were simply placed in front of the focused 785nm laser
beam in their normal form. The video camera of the Raman system was employed in order to be
able to observe magnified images on different areas of the paintings. The power of the laser was
120mW at the source. The Raman spectra were acquired using accumulation time of 10s for a
frequency range 200-1800 cm-1. The Raman spectra were processed with the Nuspec software.

Figure 1 - Still life with grapes, oil in canvas. Both paintings claimed to be painted by G.
Iakovidis.

3. Results and Discussion

The Raman spectra acquired during the analysis of the paintings, confirmed the authenticity of one
of the paintings.

The examination has shown that different pigments were used in the two paintings. As regards the
first painting the pigments detected were: Cinnabar for the red pigment used in red grapes, the
signature of the artist, the patterns on the table cover and the inner part of the bowl. Cinnabar has
its main characteristic Raman band at about 244cm-1 (Figure 2a). Ultramarine for the blue
pigment used in blue grapes and the patterns on the table cloth. Ultramarine has its main
characteristic Raman band at about 545cm-1 (Figure 2b). The white pigment used in light shading
of the grapes, patterns, platter and bowl gave a Raman spectra with characteristic band at 385 and
1085 cm-1 attributable to white earths (Figure 2¢). Yellow ochre which have characteristic peak at
368 cm-1(Figure 2d) has been used for the background, table cloth, bowl and platter.

The identification of the prementioned mineral pigments indicates that this painting represents the
authentic one.

In the second painting, denoted as “fake”, the colours used verified as synthetic pigments. In
particular, we identify the presence of Cadmium red (main Raman peaks at 1390, 1549 and 1592
cm-1) for the red pigment used to paint the red grapes, the red patterns on the table cloth and the
signature of the artist (Figure 3a). Cadmium yellow (Raman peaks at 222, 317, 1301 and 1446 cm-
1) for the yellow pigments used for the platter, bowl, table cloth and background (Figure 3b). Zinc
white (Raman peaks at 438, 1299 and 1443 cm-1) for the white pigment used in lighting shades
(Figure 3c) and Cobalt blue (Raman peaks at 1336 and 1524 cm-1) for the blue pigment used for
blue grapes and pattern on the table cloth (Figure 3d).
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Figure 2 - Raman spectra of pigments used in the original Iakovidis’s painting: a. Cinnabar,
b. Ultramarine, c. White earths, d. Yellow ochre.
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Figure 3 - Raman spectra used in the “fake” Iakovidis’s painting: a. Cadmium red, b.
Cadmium yellow, ¢. Zinc white, d. Cobalt blue.

The pigments used in the second painting were modern synthetic pigments which weren’t in use
during the active period of the mentioned painter (1853-1932 A.C.). A further comparison of the
results with Centre Nikias’s extended database demonstrates the release of the current synthetic
pigments after lakovidis death. During lakovidis era, painters used mainly minerals as colorants
due to their physical structure and reaction with binding agents (oil, gum Arabic, glue, gelatine
etc.) which gave a superbly flexible and permanent paint film Willard et al. (1981), Arvin (1991).

4. Conclusions

The comparison of each spectrum with the extended database of Nikia’s Centre revealed the
presence of the pigments used in one of the paintings as following: Cinnabar for the red pigment,
Ultramarine for the blue pigment, White earths for the white pigment and Yellow ochre for the
yellow pigment. The identification of the mineral pigments indicates that this painting represents
the authentic one. In the second painting, denoted as “fake”, the colours used verified as synthetic
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pigments. In particular, we identify the presence of Cadmium red for the red, Cadmium yellow for
the yellow, Zinc white for the white and Cobalt blue for the blue pigment.
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