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• Subject of analysis: "Landscape" by Umberto Argyros (Fig. 1), exhibited at the Gallery of Contemporary
Greek Art, Kalamata, Greece.

• The artwork typifies early 20th-century Greek art influenced by German Impressionism, preserving
contours while intensifying Greek light and color.

• Investigation extensively utilized portable Raman spectroscopy (Bruker Bravo) for thorough
identification of the artist's palette, encompassing organic and inorganic pigments and their respective
chromatic compositions.

• Portable X-ray fluorescence spectroscopy (Bruker Tracer 5) was engaged to procure supplementary
pigment data.

• Hyperspectral, UV-induced fluorescence, and false-color imaging (MuSIS™ HS) methodologies were
implemented to delve into the internal paint layers, validate the existence of an underpainting, and
visualize the chemical dispersion of pigments.

2. Materials & Methods
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1. Introduction & objectives
• Study comprehensively examines Greek painters from the Munich School of Fine Arts (late 19th - early

20th centuries).
• Aims to scrutinize painting techniques, and pigment selections, focusing on linking training to academic

trajectories.
• Umberto Argyros (1871-1960) stands out, influenced by Munich studies, adopting an "academic painting

style" through interactions with esteemed artists.
• This trajectory led Argyros to become a notable professor and director at the Athens School of Fine

Arts.
• Research centers on Argyros' key work, 'Landscape' (Fig. 1).
• Analysis of pigments aims to expose influences on Argyros' artistic progression.
• Goal: Offer insights into materials, techniques, and artistic development, shedding light on Argyros'

academic journey and Greece's dynamic art scene in the late 19th - early 20th centuries.

Figure 1. “Landscape” by Umberto Argyros in visible light, with spots of
XRF and Raman analysis.

VIS

Figure 2. The painting ‘Landscape’ by Umberto Argyros. left: Raman spectrum from the yellow
wall of the dwelling. Magenta= titanated lithopone, green= phthalocyanine green, orange= lead
chromate, blue= Prussian blue, center: Raman spectrum from the orange roof of the smaller
dwelling with the reference spectrum of Hansa orange (KIK-IRPA). Right: Raman spectrum from
the red roof of the hidden dwelling with the reference spectrum of naphthol red AS (PR3) (KIK-
IRPA)

Table 1. Pigments identified through Raman and XRF spectroscopies

Mars red Hansa orange 

Red read Lead Chromate

Naphthol red AS (PR3) Titanated lithopone

Naphthol red AS (PR170) Lead white

Prussian blue Chalk

French ultramarine blue Phthalocyanine green (PG7)

Cobalt blue Bone black

Cadmium yellow

3. Painting Technique & Pigment Palette
• Argyros opted for cardboard as the painting base, accompanied by a detailed black

underdrawing for intricate elements (Fig. 3 red arrows).

• Hyperspectral imaging revealed a hidden house, depicted in an advanced stage prior to
being covered (Fig. 3 rectangle).

• UVF exposed distinct fluorescence in the covered area, linked to lead white application.

• Intense blue-white fluorescence in UVF, combined with Raman and XRF identification,
indicated titanated lithopone presence in exposed regions.

• Limited reflectance in areas like the bottom right implied a subtle titanated lithopone
base (Fig. 1 left).

• UVF and FCIR aided pigment localization; cadmium yellow's distinct fluorescence
pinpointed its presence in yellow meadows and tree leaves (Fig. 3 left).

• Raman and XRF analysis of the obscured house unveiled a red roof using naphthol red AS
(PR3) pigment.

• Further analysis suggested covering with lead white and cobalt blue.

• Pigments are applied primarily via spatula, supplemented by brush in specific sections.

• Argyros' painting highlights extensive underdrawing adhering to academic
precision, while his vivid palette departs influenced by Impressionist and
Expressionist movements.

• The detailed underdrawing suggests studio execution over en plein air.

• Argyros' palette mainly features primary colors with the exception of phthalocyanine
green, implying grasp of contemporary color theories.

• The chosen palette includes pigments prevalent among academic painters, like
Prussian blue, lead red, and bone black, possibly aligning with Munich Academy
principles.

• Argyros employs several pigments within each color category to achieve desired hues,
reflecting a shift in artistic practice.

• Presence of synthetic organic pigments indicates interaction with new market-
introduced pigments.

• Identification of titanated lithopone dates the painting post-1950s, aligning with the
choice of pigments.

• Analysis of ‘Landscape’ by Argyros enriches understanding of his technique, palette,
and Greek art during the late 19th and early 20th century. The study underscores his
adherence to and deviation from academic norms, illuminating his artistic
approach.

4. Conclusions 

Figure 3. The painting ‘Landscape’ by Umberto Argyros. 1: UVF photography, 2: visible light
photography, 3: Infrared reflectrogram at 940nm, 4: False color infrared photography. The red
arrows show a substrate-exposed area where the subtle layer of preparation layer and part of the
extensive underdrawing can be seen. The rectangle shows where the hidden house was before it
was covered. (photos by ARTICON Lab, A.A.Kaminari and St. Kesidis)
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