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ABSTRACT

n recent years, scholars have wondered how Juan Francisco de Aguilera (act. Mexico, first

third of eighteenth century), an artist whose presence in Mexico City is shrouded in mystery,

positioned himself among the most influential painters of New Spain during the second
decade of the eighteenth century. This study, one of the first dedicated to a work by Aguilera,
focuses on The Virgin of Carmen (ca. 1720), a small devotional painting on copper signed by
his hand. The technical examination was prompted by the notion that Aguilera had a profound
influence on the fluid and painterly style that characterized New Spanish painting throughout
the eighteenth century. Complementary analytical methods and close visual observation were
valuable in determining the composition of the support, ground, and paint layers as well as
the materials used in the construction of the architrave frame accompanying the painting. The
results present Aguilera as an audacious and mature artist who was particularly adept at creating
complex multi-figure arrangements. The localized underdrawings, important changes to the
composition, and varied paint application found in this work reveal a confident artist whose fame
in New Spain can only be explained by the merits of his own skills.

INTRODUCTION

In 2017 The Metropolitan Museum of Art acquired  spectroscopy. The accompanying period frame
The Virgin of Carmen and the Souls of Purgatory was also analyzed as it is thought to be original
with Saint Joseph and the Prophet Elijah (ca. 1720;  to the painting and could provide information

inv. 2017.234) by Juan Francisco de Aguilera about the initial owner and framing tastes for New
(act. New Spain, Mexico, first third of eighteenth Spanish paintings destined for private devotion.

century). The conservation treatment of this
painting (Fig. 1) presented the opportunity for a
technical examination, allowing insight into the
materials and techniques employed by the artist.
This study, one of the first dedicated to a work by
Aguilera, involved surface examination under the
microscope, infrared reflectography (IRR), point
X-ray fluorescence (XRF), Raman spectroscopy,
macro X-ray fluorescence (MA-XRF) mapping, and
the examination and analysis of selected cross-
section samples by optical microscopy and Raman

The Virgin of Carmen is an important addition to
The Metropolitan's growing collection of New
Spanish paintings on copper, which includes a
work by the influential painter Juan Rodriguez
Juérez (1675-1728). Rodriguez Juéarez, along with
his older brother Nicolas (1666-1734), organized
an exclusive art academy in Mexico City, of which
Aguilera was a member." In 1722 eleven New
Spanish artists signed a document granting the
painter José de Ibarra (1688-1756) the authority
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Fig. 1. Juan Francisco de Aguilera (act. Mexico, first third of eighteenth century), The Virgin of Carmen
and the Souls of Purgatory with Saint Joseph and the Prophet Elijah, ca. 1720. Oil on copper, 32.2 x 24.5
cm. The Metropolitan Museum of Art: purchase, Nancy Dunn Revocable Trust Gift, 2017 (2017.234).

Before (left) and after (right) treatment.

to represent their academy in the creation of
an ephemeral triumphal arch for the entry of
viceroy Juan de Acufia y Bejarano, who ruled
New Spain from 1722 to 1734.%2 Research into
the function of this academy and its influence
on painting styles in eighteenth-century Mexico
remains the subject of speculation. However,
it is clear that painters were seeking social,
professional, and political recognition.® This
academy may have been formed partly in
response to the relative absence of artists’
organizations after the decline of the Guild
of Painters of Mexico City between 1707 and
17174

No secure biographical records are known for
Aguilera, other than the confirmation of his
presence in Mexico City during the second
decade of the eighteenth century as an
accomplished artist. Because of his sudden
appearance in Mexico at the Juédrez brothers’
academy and his stylistic resemblance to

Murillo, it has been suggested that he was

a foreigner, probably from Spain.® This has
made his possible birth in Mexico a subject
of debate.® Recently, however, two baptismal
certificates from Mexico City, issued in 1671
and 1680 respectively, have surfaced for
individuals with the same name.” In any case,
Aguilera’s close connection with the most
renowned New Spanish painters of his time,
through the Judrez academy, would have had
an influence on his technique and that of his
colleagues.

An exceptional text positions Aguilera

as an important figure among his peers,
demonstrating his recognition in New Spain.
The Spanish translation of the treatise,
Prodromo, overo saggi di alcune invenzioni
nuove premesso all’Arte Maestra, published in
1670 in Brescia, Lombardy, by the Jesuit priest
Francesco Lana Terzi (1631-1687), is one of the
few translations about artistic practice known
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from eighteenth-century New Spain. Possibly given the dearth of information on Aguilera
dating to the 1740s,® the translation includes an  and the few known paintings ascribed to

unprecedented statement in which Aguilera’s him."® The comment reveals that his painterly
direct method of paint application is said to technique was considered innovative by
have been novel in Mexico: his contemporaries, a statement that holds

true today. Scholars have proposed that
Aguilera’s soft and vaporous painting effects

Some make on their palettes various anticipated those that were common to New
paint mixtures arranged by the use that Spanish painting throughout the eighteenth
they will assign to them: in our Kingdom century." The statement alluding to Aguilera’s
of the Indies, this unpleasant ineptitude paint manipulation on the canvas has been
lasted many years; until Juan Rodriguez interpreted to describe not only a direct
Juérez, el Villalpando, and Aguilera application, but also the optical effects that
very famous for their paintings, rejected could be achieved by the layering of semr-
with truly heroic spirits this tiresome translucent paint over colored grounds.
diffidence, introducing the mixture of His few extant works reveal that he was a
colors with brushes onto the canvas.® versatile artist, capable of rendering complex

compositions, both small and large, on a variety
of supports, including canvas and copper.
Aguilera’s choice of different supports and
formats did not affect his painterly style; he was
able to re-create bold brushstrokes not only on
a large scale but also in miniature. The artist’s

In this statement, Aguilera’s association with
influential, prolific artists such as Cristébal de

Villalpando (1649-1714) and Juan Rodriguez
Juérez (1675-1728) is somewhat unexpected,

Fig. 2. Juan Francisco de Aguilera, Virgin of the Inmaculate Conception with Jesuit Priests, 1720. Oil on
canvas, 252.7 x 420.5 cm. Museo Nacional de Arte, Instituto Nacional de Bellas Artes, Mexico City.
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bodies in this composition, are
purified through punishment before
reaching eternal life.”® As the souls
in Aguilera’s painting pray for
forgiveness, the Virgin lowers her
Carmelite scapular, which provides
a passage to heaven. Possibly
considering his own mortality,
Aguilera placed his signature
above, almost encircled by the iron
shackles restraining one of the souls
(Fig. 10). The iconography suggests
that the painting was commissioned
by a member of one of the several
Carmelite confraternities in Mexico.
The Virgin of Carmen gained

many followers in New Spain due
to her role interceding in spiritual
salvation, appeasing the anxiety
provoked by death.” Indeed, the
reduced format of the copper
support and the intricacy of its
execution suggest that the image
was used for spiritual atonement
through private prayer.

Fig. 3 Juan Francisco de Aguilera, Nun Badge of the Virgin of the Im-

maculate Conception with Crowned by the Holy Trinity, 1720. Oil on

copper, diam. 17.5 cm. Museo Soumaya, Mexico City.

adaptability is underscored in two paintings
depicting the Immaculate Conception, the first
being a large canvas signed in 1720, measuring
420.5 cm in width, and the second a wearable
nun’s badge on copper, dated to 1720-30 and
only measuring 17.5 cm in diameter (Figs. 2, 3).
Aguilera’s characteristic paint handling is most
evident in the figures of both compositions,
demonstrating his consistency as a technician.

Very little is known about The Virgin of Carmen,
which was held in a private collection in

Jerez de la Frontera, near Cadiz, Spain, since
the mid-nineteenth century. In this work,
Aguilera painted the Virgin, flanked by Saint
Joseph and the Prophet Elijah, levitating over
souls in purgatory. In Roman Catholicism,
purgatory is the realm after death in which
souls, materialized with their former nude

THE COPPER SUPPORT

Aguilera likely acquired the

metal support readymade from
a coppersmith, having negotiated the
dimensions of the commission with his patron.
The support’ is largely composed of copper
with small amounts of lead, which is consistent
with the elemental makeup of an unalloyed
copper sheet.” The dark reddish color of the
reverse is due to the presence of red cuprous
oxide (Cu20), which may form when the metal
interacts with humidity in the environment."’

While little is known about the supply of
copper supports for painting in Mexico during
this period, the large number of paintings on
copper in the region suggests that business
was profitable and steady. In fact, more
paintings on copper were created in New
Spain than in any other Spanish territory, even
the Iberian Peninsula itself.’® The predilection
for this metal support in Mexico has been
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Fig. 4 (a) The Virgin of Carmen, verso photographed in raking light showing the planishing indentations
left by the hammer; (b) detail of areas of loss in the shadow of the Virgin's brown robe, showing the fine

scratch marks and thin copper oleate on the support, viewed at 250x magnification; (c) detail of areas of
loss in the lower edge, showing thick layers of copper oleate, viewed at 100x magpnification.

explained by the presence of prosperous pre-
Hispanic copper mines active in the region of
Michoacéan during the viceregal period (1521-
1821)." Moreover, New Spanish artists were
taken by the lustrous effects they could achieve
on the metallic surface, embodied particularly
in Flemish, but also Italian, paintings on
copper imported to New Spain throughout the
seventeenth century.?

On the copper support used for The Virgin

of Carmen, several shallow round dents,
visible when examined in reflected light on
the reverse, correspond to the marks left by
the hammer used to planish the sheet over a
hard, flat surface (Fig. 4a). Being malleable and
ductile, a copper ingot could easily be worked
into a sheet with a planishing hammer.?" After
annealing in an open fire, hammering not only
imparted the desired even surface but also
rendered the sheet less flexible, while assuring
a thin profile.?? These characteristics were ideal
for the creation of lightweight portable images
such as this devotional painting.

PREPARATION

To date there are no known New Spanish
art treatises or documents that discuss the
preparation of copper supports. European art

treatises, especially Spanish ones available

to New Spanish artists,?® are nonetheless

useful sources for elucidating the priming
methods seen in Aguilera’s painting. This being
said, European art treatises alone cannot be
regarded as primary sources for New Spanish
techniques. Indeed, it has been shown that
canvas preparation methods used by artists

in New Spain throughout the seventeenth

and eighteenth centuries differed from those
described in Spanish treatises.?* In addition, the
transmission of knowledge mostly occurred in
tacit form and thus varied across workshops in
Mexico. These nuances deserve more technical
investigation.

One of the most important steps in the
preparation of a copper support was the
application of an oil priming or ground layer.
Prior to this, the support was commonly
degreased,?® possibly with an alkaline agent,
such as lye leached from ashes. On the surface
of the copper support used for The Virgin of
Carmen, fine scratches corresponding to the
practice of sanding—thus creating a toothed
surface between the metal and the ground—
were evident through minute paint losses

(Fig. 4b). A bright green compound, possibly
a copper oleate, was observed between the
copper and the ground layer overall, with more
significant amounts present along the edges
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(Fig. 4c). Copper oleate typically forms when
copper cations interact with free fatty acids
present in the oil binder of the ground, which
may in turn be further affected by oxidation and
hydrolysis.?¢ Previous studies have not been
able to determine whether the presence of a
copper oleate layer is beneficial or detrimental
to the adhesion of grounds on copper
supports.?’

The oil-bound ground is approximately 12
microns thick and is composed of lead white
with small amounts of red lake and ocher,
which together create a grayish mauve mid-
tone.?8 The cool gray tonality of the ground, as
seen in normal light, could also be the result
of an optical effect imparted by the green
oleate layer that has formed over time. MA-XRF
showed the distribution of lead in the ground,
revealing sweeping round patterns that do not
extend completely over the edges (Fig. 8c).
These circular marks may correspond to the

act of spreading the ground using the palm of
one'’s hand, as recommended in the treatise by
Antonio Palomino (1655-1726).2° The ground
was applied in a single layer, and as revealed
by the broad brushwork noted in the lead
distribution map, the artist leveled it with a
wide brush to create a polished surface.

UNDERDRAWING AND
COMPOSITIONAL CHANGES

The initial stages of the composition were laid
in using a dilute layer of brownish paint. This
painted underdrawing is particularly noticeable
through the superficial abrasions present within
the group of cherubs in the upper left corner
(Fig. 5). IRR further revealed a loose sketch

that appears to have been made using a split-
nib quill pen, concentrated in the lower right
quadrant, which was applied after the painted
underdrawing. Aguilera used a pen with a

Fig. 5 The Virgin of Carmen, detail of the cherubs in the upper left. The initial descriptive outlines in
brown paint are intermittently exposed through superficial abrasions (indicated by white arrows).
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Fig. 6 The Virgin of Carmen, lower right quadrant photographed in normal light (left) and infrared reflectogram (right)
showing the spilt-nib pen marks (indicated by white arrows) and the dry carbon-based black medium (indicated by a

red arrow), and same detail in normal light.

fluid, carbon-based black medium, most likely
a form of ink, to outline the prominent jawline
of a male figure along the right-hand edge,
suggesting a full beard.®® Ultimately, the painter
decided to cover the jaw of the man with his
arms stretched toward the Virgin and added a
tonsure on his head to represent a monk (Fig.
6). This revision, which effectively morphed
the figure from a layman to a clergyman, no
doubt also presented significant iconographic
changes, in the sense that it offered a broader
moral commentary relating to the collection
of souls, as even the clergy was not spared
from damnation. In addition to the outline

of the chin in pen, a diagonal line below the
head was made using the same drawing
utensil and medium to act as a placeholder
for the figure's left shoulder. Aguilera also
used a dry, carbon-based black medium to
delineate the right bent leg of another male
soul praying in the lower right corner. In the
final stages of painting, this leg was completely
covered by the flaming lake. Aguilera’s

effective use of both fluid and dry media for

a localized underdrawing demonstrates his
creative process in constructing this complex
arrangement of figures. It is noteworthy that,

to date, there is little evidence indicating that
New Spanish painters used carbon-based black
media for their underdrawings.?! It is possible
that the painting’s metallic support and light-
colored ground may have made it more
feasible to use a split nib and ink for the quickly
sketched underdrawing. In any case, until

more underdrawings are revealed through the
technical study of New Spanish paintings, this
example remains an anomaly among paintings
from this region.

PAINTING TECHNIQUE

The Virgin of Carmen has a luminous quality,
imparted by the smoothness of the support
and the brightness of the ground, which

serve to unify the composition. The thinness

49



Fig. 7 Details of the Virgin and Child (left) and the Prophet Elijah (right).

and relatively simple structure of the paint
buildup demonstrate Aguilera’s sophisticated
and economical technique, utilizing the color
of the ground when necessary. Aguilera
created atmospheric effects in the sky and the
clouds bolstering the saints with crisscrossed
brushstrokes that blend light blue, pink, yellow,
and gray passages of oil paint. These pastel
transitions served to split the composition into
two horizontal sections, dividing heaven and
purgatory. The figures, especially the saints,
were held in reserve. The grayish ground

can be seen through the contours around

the shoulders and head of the Virgin and the
Prophet Elijah. Aguilera’s skill in describing
texture is evident in the Virgin's hair, where he
applied an under-bound earth pigment with
a stiff brush to create airy curls. In contrast, to
paint the pelt on the prophet'’s shoulder, he
stippled bodied lead white, which he then
agitated with a flick of the wrist to give the
impression of fur (Fig. 7).

Due to the generally good condition of the
paint layers, physical sampling was limited and
MA-XRF was used to determine the distribution
of pigments, which included vermilion, lead
white, a copper-based pigment (possibly
verdigris), and iron-based earths, including
ocher and umber-all commonly available at
the beginning of the eighteenth century (Fig.
8). For the flesh tones, Aguilera used a direct
method, expressive yet systematic in approach,
with virtually no blending. For example, in the
detail of the only woman in purgatory, over

the initial brown underpaint the artist applied

a brown glaze in her brow and temple (fig. 9).
He then built up the structure of the face with
pink paint on the ear, under the nose, and on
the cheeks followed by pale highlights of a
thicker consistency. The corner of the mouth
was painted with tiny strokes using a deep

red, most likely a red lake, while the lips were
simply suggested with two parallel strokes of
vermilion. The profile of the praying man visible
in Figure 9 was modeled in a similar manner.
However, here the artist applied a dab of white
paint over the ground for the highlight of the
nose, which he then guided along the length
of the nose with a brush loaded with pink paint.
The same technique was used in the highlight
of the black shackles, where dabs of blue and
white paint were dragged with a dry brush or
stick, resulting in fine, unmixed skeins of paint
(Fig. 10). To redefine the figures and distinguish
details such as the fingers and eyes, the artist
applied fluid brown paint with a fine brush to
outline shadows over the finished painting.

The blue lining of the Virgin's mantle and Saint
Joseph'’s green robe feature distinct areas of
color. The blue pigment, which is remarkably
well preserved, was identified as indigo.*

This organic pigment has also been reported
in other New Spanish paintings.*®* American
indigo from the Audiencia of Guatemala,
indigofera suffruticosa, was considered among
the finest indigo during the eighteenth century,
and it is possibly the one Aguilera used to
paint the lining.** In this area, the shadows
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Fig. 8 The Virgin of Carmen photographed in (a) normal light: MA-XRF elemental maps, showing the
distribution of mercury (b); lead (c); copper (d); iron (e); and manganese (f).

Fig. 9 Details of the face of the woman and profile of a Fig. 10 Blue and white highlights in the shackles, photo-
praying man in purgatory. graphed before treatment.
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were made primarily with thick layers of indigo
while lead white was added in the highlights.
Joseph's robe received a similar treatment. It
was painted with a copper-containing pigment,
possibly verdigris, with highlights composed of
lead white mixed in with an unidentified yellow
pigment.

The Virgin of Carmen has minute paint and
ground losses localized in areas of dark brown
paint. Flaking of dark colored areas is the most
common form of degradation observed in
paintings on copper supports, likely due to
the mechanical behavior of oil-bound earth
layers.®® To investigate this condition, two
samples (S1 and S2; Figs. 8a, 11) were taken
from the brown robe of the Virgin and the
shadow on Saint Joseph'’s yellow cloak. Sample
S1 revealed two paint layers over the ground
preparation [1], the lower one containing a
carbon-based black pigment and an ocher
(layer [2]; Fig. 11b), while the upper one was
composed of a mixture of a carbon-based
black and red lead (layer [3]; Fig. 11b). Sample
S2 showed four paint layers over the ground
[1]. The first two are similar in composition,
containing orpiment and a carbon-based black;
the lower layer (layer [2]; Fig. 11d) is lighter
than the subsequent one (layer [3]; Fig. 11d),

showing Aguilera’s additive modeling of the
fabric. Over these two layers, the artist painted
a dark brown shadow containing red ocher

and a carbon-based black (layer [4]; Fig. 11d).
Finally, this area was topped with a scumble
containing coarsely ground ocher (layer [5];
Fig. 11d), which appears to be imbibed in a
natural resin varnish [6] that seeped under

this layer when it was applied in a previous
restoration. In addition to the pigments
identified in the cross-sections, MA-XRF gave
signals for iron and manganese for all brown
colors, suggesting the presence of an umber
(Figs. 8e, 8f). The localized flaking suggests that
failure of adhesion is due to the pigments used,
likely earth-based and carbon-based black.
However, more complex chemical interactions
may also account for this.

Reflective elements, such as the halos, trim

of the mantle, and crown of the Virgin, were
executed with subtle brushstrokes in shell
gold. Aguilera used a smaller brush for this
last stage, controlling the thickness of the line
to generate particular effects.3 For example,
the flaming sword of the Prophet Elijah was
painted with a few thick tapering brushstrokes
over a vermilion paint layer to depict fire,
while the halo of the Virgin was made with a

Fig. 11 Photomicrographs of paint cross-sections taken from the brown robe of the Virgin and Saint Joseph's yellow
robe, respectively, from the locations indicated in fig. 8a. Sample S1 viewed at 500x magnification in (a) visible light and
(b) UV illumination shows sample S2, viewed at 500x magpnification in (c) visible and (d) UV illumination.
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series of fine undulating marks that trail off,
creating an ethereal effect toward the outer
rim (Fig. 7). Aguilera’s self-confidence as an
artist may be surmised from his use of gold
to sign his own name. These gold highlights
are not merely decorative. In The Virgin of
Carmen, the reflective vibrations of the gold
would have been animated by candlelight,
no doubt enhancing the function of the
painting as an object of devotion by lending
it an aura of the sublime. An affinity for the
religious symbolism of reflective surfaces is
noted in two unique art forms that emerged
in New Spain: enconchados, paintings on
wooden panels inlayed with mother-of-pearl;
and arte plumario, featherwork paintings in
which iridescent feathers were often adhered
to paper with tzhautli, the mucilage of orchid
bulbs, and laid on copper.’” The inspiration
for these artworks came from Japanese and
indigenous knowledge, respectively, and
their appropriation was likely induced by their
dynamic light effects, which were linked with
the divine in widely circulated devotional
images in the Catholic world.

THE FRAME

The painting arrived at The Metropolitan

in a cabinetmaker’s frame with ebonized
fruitwood molding, tortoiseshell veneer, and
cast-silver ornaments. The precious materials
used in the construction of the frame point

to a wealthy patron. Inventories show that
devotional paintings on copper were not
costly per se. Rather, it is the value of their
accompanying frames that is reflected through
their documented high prices.?® The presence
of The Virgin of Carmen in Spain by the 1850s
suggests it could have been brought from
Mexico in the tornaviaje, the trip back home
that Spaniards took after serving as merchants
or colonial officials in New Spain.*

The painting fits almost perfectly within the
thin rebate of the frame, which in turn suggests
that the frame was made to accommodate

the dimensions of the copper support.
Structurally, the architrave frame is similar to
those made in Antwerp for export to Spanish
and Spanish American markets from the
second quarter of the seventeenth century
onward.*”® Nevertheless, a New Spanish

Fig. 12 Framed painting (left) and image showing the digital simulation of the gilded silver ornaments

(right).
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manufacture cannot be ruled out. Although the
construction of the frame follows a European
tradition, the raw materials used to create

it may be American in origin. Tortoiseshell-
inlay techniques had been a long-standing
tradition in the Bay of Campeche, Mexico,
where craftsmen exploited the translucent
colors of this protein-rich material.*' To create
an opulent scheme and to prevent the wood
and glue from being seen through the veneer,
woodworkers would often line the back with
red paper.*? Point XRF analysis detected
mercury in an area where the red rag paper was
exposed, indicating the presence of vermilion.
The same analytical technique showed the
presence of gold on the silver seraphs nailed
to the frame, with larger amounts found in

the crevices. No mercury was detected in
combination with gold, possibly ruling out a
fire-gilding technique. The gold may have been
applied using other gilding methods, perhaps
a displacement-plating process, although this
can only be confirmed with further analysis.
Evidently, the gold was removed intentionally
at some point, possibly because the thin layer
of metal suffered damage or abrasion with use.
To picture the ensemble’s appearance when
the seraphs were gilded, a digital simulation
was created (Fig. 12). In the simulation, the
overall warm scheme of the frame balances the
fine shell-gold elements of the composition.

CONCLUSION

Despite the apparent recognition that Aguilera
received in his lifetime, and the recent
acquisition of his works by North American
museums, very little is known about him or his
technique. Lacking period documentation,
only physical evidence locked within Aguilera’s
works can provide insight into his materials,
his methods, and aspects of his artistic
process. This study has elucidated Aguilera’s
creative process in The Virgin of Carmen, in
which the careful preparation of the ground,
important changes to the composition, and
sophisticated paint handling points to a mature
artist confident in his skills. His approach,
established in three schematic zones of space,

is economically effective and serves as proof
of a trained hand. The gestural and shorthand
quality of his painted underdrawing reveals

an artist comfortable with complex anatomical
subjects, in which precise guidelines were not
necessary to execute a highly detailed image.
The local split-nib pen-and-ink sketch indicates
that Aguilera developed The Virgin of Carmen
as he painted it. This is supported by his choice
not to follow his sketch of the figure, which in
turn changed the iconography and consequent
moral message of the painting. Only the

study of additional infrared reflectograms of
Aguilera’s paintings will determine if quick
notations or sketches in pen and ink, like the
one shown here, were common practice for the
artist and others in his circle.

The unprecedented comment in the Spanish
translation of Francesco Lana's treatise noting
Aguilera’s direct paint application suggests that
the painter shared his technical knowledge
with his peers. This apparent collegiality may
have earned him the citation along with two of
the foremost painters in the early eighteenth
century. To paint The Virgin of Carmen, Aguilera
began with a subtle and controlled approach
in the background, blending the surface

to the point where brushstrokes became
imperceptible, while in the figures, details were
created with abstracted strokes of paint that
were not overworked. In addition to mixing
pigments on his palette and the support with a
brush, Aguilera manipulated dabs of oil paint
to create skeins of unmixed paint in the iron
shackles above the signature, possibly using

a stick or the end of a brush. The dichotomy
between a controlled and an energetic paint
handling exemplifies the bold gestures seen
throughout this masterfully accomplished
painting and brings us closer to understanding
Aguilera’s celebrated technique.
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METHODS

Infrared reflectography (IRR)

IRR was done using an OSIRIS InGaAs near-
infrared camera with a 6-element, 150 mm
focal length, f/5.6-f/45 lens, and 900-1700 nm
spectral response. A single capture was made
at 33.8 and 15 in. and 4096 x 4096 pixels.

Macro-X-ray fluorescence (MA-XRF) mapping

MA-XRF mapping was carried out using a
Bruker Mé Jetstream instrument equipped with
a 30 mm2 XFlash® silicon drift detector (SDD)
and an air-cooled micro-focus Rh-target X-ray
tube operated at 50 kV and 0.5 mA. The full
painting was mapped with a 700 um spot size,
a 700 pm step size, and a dwell time of 80 ms/
pixel. The spectra were processed using the
Bruker M6 Jetstream software.

Point XRE

Point XRF was carried out with a Bruker Artax
400%, equipped with a 10 mm2 XFlash® silicon
drift detector (SDD), and a rhodium X-ray tube
operating at 50 kV and 700 pA. Spectra were
acquired for 60 seconds using a 1 mm pinhole
collimator and no primary beam filters.

Samples and Optical Microscopy

Samples were taken using a scalpel under
magnification, mounted as cross-sections

in Technovit® resin, and polished using
Micromesh® cloth. For the microscopic
examination, a Zeiss Axio Imager M2m
microscope, with 50x, 100x, 200x, 400, and
500x magnifications, an Axiocam HRc digital
camera, and AxioVision 4.X.X software were
used.

Raman spectroscopy

Raman spectroscopy measurements were
done in situ in the painting and in the sample
cross-sections using a Renishaw System 1000
coupled to a Leica DM LM microscope. Al
the spectra were acquired using a 785 nm
laser excitation, a 1200 lines/mm grating, and

integration times between 10 and 120 s. The
power at the sample was set between 0.5 and 5
mW using neutral density filters. When working
in situ, a log working distance 20x objective
lens was used while a 50x lens was employed
to analyze the paint cross-sections.
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