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Introduction
Simeon’s Song of Praise is an excellent example of Rembrandt’s detailed small-
scale history paintings from the 1630s. Despite the greyed and blanched condi-
tion of several of the dark passages in the background, it still reveals his great
gift for chiaroscuro (fig. 1).1 To achieve this, Rembrandt had at his disposal a
bag of tricks and devices, some new innovations, such as theatrical lighting
effects, which he pioneered through his muted palette and textural effects. The
carefully constructed composition, on the other hand relies more heavily on
traditional devices, such as linear and atmospheric perspective, and his use of
repoussoirs. 
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The way the various aspects are combined in a single paint-
ing to create a convincing illusion is highly innovative.
Coupled with his personal interpretation of the biblical
story of Simeon (Luke 2: 25-33) – the moment of Simeon’s
praise –a dramatic masterpiece of spatial ingenuity was cre-
ated that must have been highly appreciated by the con-
noisseurs of the time. That it has now been established
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Fig. 1 Rembrandt, Simeon’s Song of Praise, signed RHL. 1631 [RHL
in ligature] lower right, oil on oak panel, 60.9 x 47.9 cm, Mauritshuis,
The Hague, inv. 145, after treatment 2005

that the picture belonged to the Stadholder Frederik
Hendrik is therefore not surprising.2

Rembrandt painted Simeon’s Song of Praise in 1631, around
the time he left Leiden and moved to Amsterdam.3 The
staged composition and the numerous details recall his
teacher Pieter Lastman, with whom he apprenticed in
1624/25. In the centre, a concentrated shaft of light falls on
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the central figure group, which serves to focus attention on
the figure of Anna4 and Simeon holding the Christ child,
and between them the kneeling Mary. The scene takes place
in a monumental gothic church-like temple that is repeat-
ed in A Woman taken in Adultery from 1644 (National Gallery
London) more than ten years later.

The recent varnish removal and restoration allowed close
examination of the painting, which together with analyti-

cal research provides a better understanding of the paint-
ing’s genesis and original appearance.5 This paper reports
on the pictorial means Rembrandt used to create this work
– particularly his combination of linear and atmospheric
perspective. Unfortunately, the spatial depth that is so
important in this painting is compromised by the forma-
tion of a greyish haze in several (dark) areas. The underly-
ing causes that have led to this change in appearance were
also investigated in order to better understand
Rembrandt’s original intention. Other aspects of the paint-
ing technique have been examined where possible.

Fig. 2 Rembrandt used linear perspective to construct the composition.
The orthogonals (dotted lines) and horizon dissect at the vanishing
point to the left outside the picture
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Compositional devices
In the past, little attention has been given to the role of lin-
ear perspective as a means by which Rembrandt achieved
spatial illusion in his paintings 6, with perhaps the excep-
tion of The Painter in his Studio from c.1628 (Museum of Fine
Arts, Boston).7 In Simeon’s Song of Praise the use of orthogo-
nals connecting many of the major details as well as the
lines of the floor tiles that meet in a vanishing point to the
left outside the picture, clearly points to the application of
single-point perspective (fig. 2).8 Since the vanishing point
lies outside the picture plane, no pin-hole would be expect-
ed to be found. Furthermore, not all orthogonals (such as
those of the stairs at the centre right and the lit area on the
floor) converge exactly to the same point. This can be
explained by the fact that not all features of the painting
were constructed as part of a geometrically rigorous whole,
but evolved as part of the painting process, and serve to
demonstrate that during painting Rembrandt was not
interested in mathematical precision, but relied instead on
an empirical manipulation of the light values to make the
spaces work optically. The primary goal of the strong
oblique recession was to lead our eye into the picture, so
that we too feel as if we are witnessing this event. The com-
bination with the horizontal recession created by the
increasing width of the floor tiles from right to left, as well
as the severe foreshortening of the ground plane, creates a
feeling of great spaciousness. This is reinforced by the
deliberately chosen low horizon line (as seen again and
again in his paintings) that passes through Mary’s and
Christ’s faces in the bottom third of the picture. This not
only creates a strong vertical recession but imbues the
scene with (unprecedented?) monumentality. 
The strong recession of space in three dimensions creates a
wide-angle view of the interior suggesting that Rembrandt
was more interested in visual and atmospheric effects than
in following the rules of linear perspective.9 This is also
hinted at by the slightly curved lines in the upper part of
the picture that connect the top of the windows and the
capitals of the columns. Whether these lines should be seen
as marginal distortions, perhaps even alluding to ideas at
the time regarding optics and the nature of vision, or
whether they are simply meant to describe the rounded
interior of the temple of Jerusalem, as traditionally depict-
ed, is ambiguous.10 In any event, the effect here is one of
heightened realism, although this is clearly an imaginary
church. 

In this regard, Rembrandt may have taken inspiration
from the real environment, though it is conceivable that
the engravings of vault perspectives of Hans Vredeman de
Vries, which will be discussed later, could also have

inspired Rembrandt’s architectural interiors (a feature not
only of Simeon’s Song of Praise, but of many of his other
paintings, and etchings), given Vredeman de Vries’ wide-
reaching influence. Probably already at this time
Rembrandt possessed prints by well-known fifteenth and
sixteenth-century masters, which also could have served as
a point of departure.11 Certainly the inventory of his posses-
sions drawn up in 1656 lists numerous books of architec-
tural prints.12

The combination of abrupt foreshortening with the
numerous small figures and spacious foreground contain-
ing oversized repoussoirs is also a traditional device for ren-
dering spatial depth known to painters at that time. Here,
the placement of the rather small figures in the central
plane makes space for large-scale repoussoirs of the seated
man in the lower right and its baldachin with the enor-
mous awning in the upper right. Their bold shapes not
only enhance the suggestion of receding space and balance
the strong oblique recession, but also force the viewer to
focus on the central scene. The inclusion of the baldachin
as a seemingly convincing architectural feature is remark-
able, even though the overhead awning of the baldachin is
too close to the viewer in relation to the curtain hanging
further back in the background. This seems to be a deliber-
ate visual intrigue, much like we observe in the hanging
candelabras in the work of Pieter Saenredam, for instance.
Rembrandt may have seen repoussoir curtains in works of
the fifteenth and sixteenth centuries, as well as in paint-
ings by contemporary Utrecht painters. A repoussoir cur-
tain first appears in Rembrandt’s easel painting in the ini-
tial stage of Judas Repentant, returning the thirty pieces of silver
(Private Collection, UK) from 1629 that was subsequently
painted out.13 Much later the curtain becomes a true trompe
l’oeil (Holy Family from 1646, Staatliche Museum Kassel) as
well as a device much used by painters from the Delft
school including Vermeer.

According to Van Mander’s Schilder-Boeck (1604) in the chap-
ter entitled Van der Ordinanty ende Inventy der Historien
(Concerning the Arrangement and the Invention of
Histories), repoussoirs were considered an important tool
for history painters.14 Van Mander only mentions linear per-
spective in the chapter on landscape painting where he
states that (landscape) painters must know how to place the
vanishing point on the horizon. On the last page of the
book, however, he says he regrets that he could not deal
with all subjects, but that perspective and proportion had
already been clearly described in separate publications.15 In
a margin note he refers readers to books on geometry, per-
spective and architecture, including Pieter Coecke van
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Fig. 3 Overall X-radiograph. The reserves for the main figures indicate
they were clearly part of the composition from the beginning; the
reserve for Anna’s cloak is smaller than its present form, as is that of
the bending figure to the right of Simeon. No reserve was made for
Joseph
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Fig. 4 Overall IR image (compilation of 36 images). Here, the sketch
can be visualised because of the presence of carbon black. Note that
the figure of Anna was made taller by extending the robe over the
already painted floor
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Aelst’s (1502-1550) translation into Dutch (1539-1553) of
Sebastiano Serlio’s books on principals of perspective of
Renaissance architecture.16 In the period 1560-1604, Hans
Vredeman de Vries (1526-1607), painter, engineer and archi-
tectural designer, who worked in many cities all over
Europe, produced a number of enormously influential illus-
trated books in Dutch, Latin, French and German.17 His
important Perspective, published in 1604/05 in The Hague
and Leiden and dedicated to the Stadholder Prince Maurits,
contained illustrations of imaginary architectural interiors.
In 1605, Simon Stevin, a mathematician-engineer in service
to Maurits at the court in The Hague, published his own
treatise on perspective, De Deursichtighe. According to Kemp,
this was largely in response to the Stadholder’s quest to
understand the principle of pictorial representation. Stevin
and his fellow mathematicians were concerned with devel-
oping a range of new technologies that included navigation,
surveying, accounting and banking, not to mention optical
instruments such as telescopes and microscopes. Samuel
Marolois (c.1572 - c.1627), yet another important Dutch the-
orist, who also lived and worked in The Hague, published
some ten editions of his treatise Opera Mathematica, between
1614 and 1662.18 Hendrik Hondius (1573 - c.1649), a pupil of
Vredeman de Vries and tutor to Constantijn Huygens, who
would become advisor to the next Stadholder, Frederick
Hendrik, as well as Rembrandt’s patron, also published sev-
eral books, including in 1622 his own widely influential
handbook, the Institutio artis perspectivae. 

The treatises of De Vries, Stevin, Marolois and Hondius
were largely geometrical in nature and included little refer-
ence to the developing ideas on the natural phenomenon of
vision.19 Information on optics may have been introduced
through the works of sixteenth-century theorists like
Daniele Barbaro’s La Practica della perspettiva published in
1569, Giovanni Battista della Porta’s Magia Naturalis sive
Miraculis Rerum Naturalium from 1558 and 1589 and Egnatio
Dante commentary on Vignola’s Le due regole della prospettiva
practica of 1583. Della Porta’s Magica Naturalis, which
included experiments with optics, was extremely popular
and widely distributed. It appeared in Italian, French,
German, English and Dutch, altogether in more than fifty
editions in the sixteenth and seventeenth century.20

Andreas Vesalius’ important De humani corporis fabrica libri
septem / The seven books of human anatomy, which included
the structure of the eye, was published in 1543. That
Rembrandt was familar with the ideas of Vesalius is sug-
gested by the unusual emphasis given to the arm in The
Anatomy Lesson of Dr Nicolaes Tulp, from 1632 (Mauritshuis,
The Hague).21 Moreover, Johannes Kepler’s important pub-
lication, Ad Vitellionem Paralipomena of 1604, in which he

correctly defined vision for the first time as a function of
the eye as ‘brought about by the picture of the thing seen
being formed on the concave surface of the retina’ was an
important discovery.22 His theories were further developed
by René Descartes (1596-1650) who lived in The Hague from
1628-1650, publishing his book, La Dioptrique in Leiden in
1637. Since most artists would not have had much theoreti-
cal schooling, the practical nature of the perspective hand-
books, which were republished several times until after
mid-century, must have appealed to artists, who could easi-
ly copy the perspective effects. Hondius’ equally popular
book from 1622 clearly describes and illustrates the dis-
tance-point method of perspective. He also mentions
Dürer’s glass frame as an aid to painting and explains how
some artists would hold the frame at an angle enabling
them to record vertical recession as well as recession into
depth.23 It is compelling to think that this group of illus-
trated books can be directly linked to the fervour of activity
surrounding developments in technology and science tak-
ing place in the new Republic and to what extent the
young Rembrandt was influenced by these theories.24

The technological revolution that took place under spon-
sorship of Maurits must to some degree also account for
the growing popularity of architectural painting that
occurs in The Hague at the time. The decorative and illu-
sionistic qualities of the works of Bartholomeus van Bassen
(c.1590-1652), Hendrick van Steenwijck II (c.1580-c.1649) and
Dirck van Delen (1605-1671), constitute what has been
referred to as a Court style that not only appealed to the
Stadholders and their circle, but to the reformed, wealthy
and socially prominent.25 Van Bassen, one of the most
important architectural painters of the first half of the sev-
enteenth century, settled in The Hague in 1622, later
becoming city architect of The Hague between 1639 and
1652. In particular his early works (1620/30) contain some
common features including the use of oblique recession
and naturalistic lighting effects that we see in Rembrandt’s
Simeon’s Song of Praise.26 Rembrandt must have been acutely
aware of the popularity of these architectural painters
given the close proximity of The Hague to Leiden, and espe-
cially from 1628 onwards after his contact with Constantijn
Huygens, intellectual, connoisseur and advisor to the
Stadholder, who was extremely active in promoting the arts
and the new sciences.27 It was around this time that
Rembrandt painted The Painter in his Studio.28 Notably, his
works prior to this painting show little interest in linear
perspective as a means to create spatial illusion.

The relationship of the figure to the space in these early
architectural interiors, however, is very different to what
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Fig. 7 Detail of the purplish robe of the prophetess Anna. Here
Rembrandt has also reinforced the contours on the shadow side with
blackish outlines. The modelling is now distorted by greying of the
thickest most raised areas

Fig. 6 Paint cross-section from Mary’s cloak (145x07) showing two lay-
ers of finely ground azurite mixed with lead white and a little red earth,
on top of light ground layers. Rembrandt used this fine grade of azurite
to achieve a subdued greyish blue tonality. Normal light (A), UV (B)
and SEM image (C)

Fig. 5 Detail central figure group showing Simeon with the Christ child and Mary
and two onlookers. Note the contrast between the rough handling of Simeon’s
robe and the smooth paint of Mary’s cloak
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Rembrandt set out to achieve. This is perhaps not strange
since architectural painters usually collaborated with spe-
cialist painters who would add the figures. In Simeon’s Song
of Praise the figures were clearly part of the composition
from the beginning (fig. 3). In this regard, Rembrandt’s
Simeon’s Song of Praise seems to owe more to sixteenth-cen-
tury prints,29 particularly in terms of the treatment of space
and light where forms are thrown into relief by a strong
directional light, such as seen for example in the etchings
of Dürer.30 From the 1656 inventory of Rembrandt’s posses-
sions, it is known that Rembrandt owned Dürer’s influen-
tial book on proportion that included woodcut illustra-
tions, which were highly esteemed by Van Mander (1604).
For perspective Van Hoogstraeten (1678) also refers readers
to [amongst others] the books of Dürer. 31

According to Wheelock, the failure of images created by lin-
ear perspective alone to conform to visual experience was a
general problem encountered by many Dutch artists.32

Clearly, Rembrandt understood the shortcomings of linear

perspective and strove for a more realistic perception. In his
Anatomy Lesson of Dr Nicolaes Tulp from 1632, painted a year
later (Mauritshuis, The Hague), Rembrandt already moves
away from linear perspective in favour of light and atmos-
pheric effects to articulate architectural space. His use of
surface texture, colour value and contrast shows he was
well aware of other factors that affect the relative distance
at which objects are perceived. These aspects will be taken
up in the section on atmospheric perspective.33 Whether he
arrived at these solutions intuitively, out an interest in art
theory, or from the new findings about optics, or a combi-
nation of factors, is unclear. 

The preparatory ground and paint layers 

The ground layers
Rembrandt’ s Simeon’ s Song of Praise is painted on an origi-
nally rectangular oak panel measuring 60.9 x 47.9 cm.34 The
format, which is essentially intact, falls into a cluster of
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Fig. 9 Detail of upper right showing well-preserved green glaze used to
unify the  background figures

Fig. 10 Paint cross-section 145x08 from green glaze in background fig-
ure to the right behind Joseph. Here the yellowish oil, was applied
directly onto the wet azurite on the painting itself to create a green
glaze

Fig. 8 Detail of Joseph’s jacket showing minute yellowish lumps, possi-
bly orpiment (A), and microphotograph (original magnification 20 x) (B)

A B
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standard size panels – known as salvators - from the Leiden
period which have roughly the same size.35 Unfortunately,
in the eighteenth century the upper corners were rounded
when an arched top was added to the picture.36 The ground
layers, which up until now have eluded proper description,
consist typically of a compact whitish chalk ground (EDX:
Ca) followed by a cream-coloured imprimatura or priming
layer (fig. 14).37 The combination of a chalk ground and a
light priming layer is considered standard practise, not
only for Rembrandt’s panels, but for seventeenth-century
Dutch panels in general. The imprimatura consists of large
aggregates as well as fine particles of lead white (EDX: Pb),
with additions of chalk (EDX: Ca), earth particles (EDX: Fe,
Si, Al) and fine carbon black. The thickness of the priming
layer varies between 6 and 30 !m though in general both
layers are thin enough to permit the structure of the oak
panel to be discerned on the surface.38 The light ground
plays an important role in the appearance of the painting.
Rembrandt exploits it in the sparsely applied background,
especially in the capital and columns of the architecture
where it appears and shimmers through the overlying thin
brown surface paint to form lively golden tonalities.

Painted sketch
Previous technical studies have confirmed that for both
panels and canvas with a light ground Rembrandt used a
translucent brown sketch to set down the main forms and
principal shadows.39 Here too, Rembrandt has begun his
painting by roughly sketching in the architectural ele-
ments with translucent blackish brown paint that was
then worked up with lighter and darker tones. Parts of this
streaky brown layer have been left uncovered to function,
for instance, as a half-shadow in the jacket of the figure
bending over to the right of the Christ child. It was also left
exposed along the extreme bottom margin where it is not
completely covered by the dark grey foreground paint.
The painted sketch can be visualised in IR because of the
presence of carbon black and good contrast with the light
priming (fig. 4).40 Logically the sketch does not extend
below the light areas of the painting: Simeon, the Christ
Child and Mary.41

In cross-section, this layer appears a warm medium brown
with a maximum thickness of about 10 !m. In addition to
large rounded particles of carbon black (EDX: C), it contains
a little brown umber (EDX: Fe, Mn), bone black (EDX: Ca,
P), dispersed lead 42 along with a large amount of chalk
(EDX: Ca).43 The large proportion of chalk identified in the
layer, however, is thought to account for the translucency.
Chalk may have been added as filler and to improve the
brushability of the sketch paint. 

Tonal values, textural effects and differentiated
contours in the service of atmospheric perspective
Rembrandt clearly understood the optical principle that
the eye of the observer could be tricked into focusing onto
something by means of lighting, stronger contrasts and
tactile surfaces. By juxtaposing bright related colour har-
monies and heightened impasto in the central figure
group, with monochrome darkish tonalities and schematic
handling in the background, he makes light and space tan-
gible. His diminution of colour values, contrast, texture,
detailing and contours as a function of receding illusionis-
tic space is highly characteristic. Painters had long discov-
ered that colours, textures, shadows and contours soften
and become more diffuse with distance. This phenomenon,
known as aerial perspective or houding plays a paramount
role in his creation of perceptible three-dimensionality.44

In this way, the rough surface structure of the figures of
Simeon and the Christ child in the centre, which at first
glance does not seem obvious, engages the eye while the
smooth glazes of the multitude of tiny figures makes them
recede into the space (fig. 5). Rembrandt went to consider-
able effort to achieve these textural effects. For the rich
heavy brocade of Simeon’s robe Rembrandt applied layers
of contrasting colours and then scratched into the light
wet surface paint with a blunt tool to reveal the various
colours below. In the light areas, he first seems to have
applied a light mauve (lead white, fine bright red, red lake)
with a purplish brown tone in the shadow areas. This was
followed by lighter mauve touches and a deep yellowish
layer that is more brownish in the shadow areas. The appli-
cation of white and pale pink on top of the still wet yellow
layer accounts for the pale yellow- and pink lights, with
final dabs of pure lead-tin yellow and lead white used to
heighten the luminous and rich effect of the elaborate pat-
tern. The dark shadow side of Simeon’s robe is one of the
most built up areas; here the thickly applied blackish
strokes are unfortunately distorted by localised greying of
the surface and heavy cracking. Simeon’s head and hands
are created with tiny animated dabs and strokes in shades
of warm pink, grey and white. 
In contrast, the flesh of the Christ child and Mary are paler
and more smoothly painted. The mat greyish blue of
Mary’s cloak was applied while the flesh paint of her hands
was still wet. Painted from light to dark, with additional
white added wet-in-wet in the lit areas, the shadows were
applied on top with strokes of darker blue/grey. Final
blackish contour lines were added when the paint of the
dress was dry, in order to reinforce the contrast with her
hands and Christ’s similarly coloured greenish grey blan-
ket. The extremely fine, 2-3 !m-diameter azurite particles,
are so tiny they can hardly be distinguished by the stereo
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Fig. 11 Johannes Pieter de Frey (1770-1834), after Rembrandt,
Simeon’s Song of Praise, etching 1829-39, 484 x 308 mm
(Rijksprentenkabinet, Rijksmuseum, Amsterdam) 

Fig. 12 Detail of baldachin upper right showing greyish haze localised
to this area

microscope (fig. 6). A cross-section demonstrates two layers
of finely ground azurite (EDX: Cu), mixed with lead white
(EDX: Pb) along with a little fine red earth (EDX: Fe, Si, Al).45

The top layer consists of the same pigments that are finer
and more compact.46 The splintery appearance as well as the
tiny size, as visualised in the SEM image, indicates the pig-
ment was finely ground. From this we can conclude that
Rembrandt deliberately used this fine grade of azurite to
achieve a subdued greyish blue tonality. Certainly the use
of fine azurite must have also afforded a smoother surface
and easier handling, especially given the addition of lead
white, as well as a paler more greyish tone instead of the
normally much brighter blue of coarser azurite (fig. 6).47

The dark reddish purple of Anna’s robe appears to have
been built up in numerous layers given the thickness and
pronounced crack pattern. Rembrandt seems to have made
several modifications, as a bright red layer is evident lower
down in the cracks. The figure was also made taller by
extending the robe over the already painted floor (here grey
is visible in the cracks). This enlargement, which is clearly
evident in the X-radiograph (fig. 3) and the IR image (fig.
4)48, not only enhances the importance of Anna iconograph-

ically, but also serves to increase the monumentality in the
picture, as well as unifying the central figure group. Here,
Rembrandt has reinforced the contours on the shadow side
of the heavy robe with black outlines. Unfortunately, the
modelling in the robe is disturbed by localised greying of
the surface of the raised areas, while the paint in the hol-
lows retains its original dark translucent reddish purple
(fig. 7). Although the shadowed face with its (hairless)
broad square-shaped chin seems masculine, thick unde-
fined diagonal ridges of paint extending up to the ear tend
to suggest a chin-cloth as depicted in an image of Anna in
the etching of the same subject from c.1639 (Museum Het
Rembrandthuis, Amsterdam).49 The raised and splayed
wrinkled hand caught in the full light is painted in great
detail with small dashes of white paint depicting the veins
of the hands and highlights of the fingernails. 
Behind Mary and the Christ child, two old men look curi-
ously on. The old man, or beggar directly behind the Christ
child and Simeon, bears a strikingly well preserved opaque
light green garment that is a mixture of lead white (EDX:
Pb), fine azurite (2-4 !m in diameter) (EDX: Cu) and red
and yellow earth (EDX: Fe, Al, Si).50
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Fig. 13 Detail of the paint surface from baldachin under the light
microscope (original magnification 100 x) showing the presence of tiny
whitish particles

Fig. 14 Paint cross-section 145x04 from the baldachin showing the
paint build-up and surface haze. Here the paint consists of two similar
layers of dark reddish brown over the lighter brown sketch layer and
light ground layers layers, consisting of a cream-coloured priming on
top of a chalk ground. The SEM image reveals almost complete saponi-
fication of the lead white particles in the priming layer. Normal light
(A), UV (B) and SEM image (C)

The presence of yellow particles of orpiment may account
for the unusual speckled effect in the otherwise dark grey-
ish green garment of Joseph (fig. 8) kneeling discretely
holding the two sacrificial doves in the shadows to the left
of Mary. Although here it was not possible to take a sam-
ple, the characteristic surface appearance of orpiment is
very similar to that observed in other paintings where
sampling was possible. One orangey yellow particle of orpi-
ment (EDX: As, S) was by chance identified in a sample
along the contour of the light green garment mentioned
above, where it is most likely present due to contamination
from Joseph’s garment given its close proximity.51 Whether
this curiously speckled effect was intended is unclear
though perhaps it was used to suggest light emanating
from the Christ child on his roughly textured dark gar-
ment.52 Sheldon et al. recently found two examples where
orpiment was used to brighten half shadows.53 This repre-
sents not only an unexpected use of orpiment, as postulat-
ed by Sheldon et al. but a significant new finding in the
palette of the young Rembrandt. 

In contrast to the pink and purple harmonies of the central
figure group, the tiny background figures that inhabit the
receding space surrounding the central figures (fig. 9) are
more schematically and subduely painted. A remarkably
glossy green glaze was liberally used to heighten the gar-
ments, hats and sacrificial objects providing a visual cohe-
siveness to this mass of 40-odd figures. This green is excep-
tionally well preserved and crack free since here, the blue
pigment azurite (EDX: Cu) was used, not mixed with a yel-
low lake, as might be expected, but as a lower layer on top

A

B

C
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Fig. 15 BSC image, Pb, K, S, Ca EDX maps of cross-sec-
tion 145x04 from the baldachin showing distribution of
elements associated with the surface haze (fig. 14)

Fig. 16 Detail of the chair in lower right showing blanched and
cupped paint  around the lower and right edges (A) and corresponding
microphotograph of paint surface (original magnification 20x) where
cross section 145x05 was taken (indicated by the circle) (B)

A

B

Fig. 18 BSC image, Pb, K, S, Ca EDX maps of cross-section 
145x05 (fig. 17) from lower right edge showing distribution of
elements associated with surface haze

Fig. 17 Paint cross-section 145x05 from blanched and cupped paint
lower right edge. Here the paint is built up in two layers of dark brown
consisting mostly of organic brown earth pigment, possibly Cologne
earth, in addition to a little red earth, on top of the lighter brown
sketch layer. What appears to be a varnish layer separates the two
brown layers. Normal light (A), UV (B) and SEM image (C)
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of which a large amount of lead-siccativized oil 54 contain-
ing a little fine yellow and red earth particles (EDX: Fe, Si,
Al) was applied wet-in-wet (fig. 10).55 The use of leaded oil,
rather than a yellow-pigmented paint, explains the good
state of preservation, apart from possible darkening. This
identification of an oil glaze represents a significant new
insight in Rembrandt’s materials.56

The schematic forceful brushwork of the underlying black-
ish brown sketch plays an important role in the sparsely
applied background, its vague contours and muted tonali-
ties aiding in the convincing illusion of three-dimensional
space. In lighter areas of the background, Rembrandt
allowed the light ground to be exposed or to shimmer
through the final paint creating details and warm golden
tonalities. This is particularly obvious near the central fig-
ure group and in the capitals of the columns. 
The addition of warmer and cooler finishing touches cre-
ates convincing effects of light and shadow in the shadowy
interior. In the upper part of the architecture an opaque
greyer brown effectively suggests the correct position of
the vaults high in the space, though ,unfortunately, patchy
lighter grey discolouration severely disrupts their legibility
both in terms of detail, as well as their intended place in
the spatial arrangement. Although some caution has to be
exercised, it is interesting to compare the present lack of
legibility in this area to the clearly defined vaults and bal-
dachin depicted in a drawing and print made after the
painting in the early nineteenth century (fig. 11).57 This
could suggest that degradation, as discussed in the next
section, was less advanced in the nineteenth century.

Changes in appearance: blanched degraded paint
layers58

In several areas of the painting, the original colour, and
therefore position in the spatial arrangement, is severely
distorted by blanching or greying of the paint.59 It is partic-
ularly disturbing in the large baldachin in the upper right,
where its original dark reddish brown colour is obscured
by a vaguely perceptible haze (fig. 12). Examination of the
paint surface under the light microscope (normally
reserved for study of paint samples) indicates the presence
of tiny whitish particles (fig. 13). It can be concluded that
the haze is a result of these white particles.

Cross-section analyses of a sample from the baldachin
shows that the paint layer build up is relatively straight-
forward, revealing two (or three) almost identical layers of
a dark reddish brown over the (lighter) brown sketch layer
(fig. 14).60 The dark brown paint layer contains, in addition
to large rounded particles of carbon black (EDX: C), red lake

(EDX: Al, S, K from the substrate), large particles of orangey
manganese-poor umber ( EDX: Fe, Mn), some earth pig-
ments (EDX: Fe, Si, Al), lead white and probably chalk. EDX
mapping shows an even distribution of lead throughout,
possibly pointing to the migration of lead soaps (fig. 15).
In cross-section, the haze appears as a thin greyish crust,
about 1 !m thick. It is better observed in the SEM back-
scatter image (fig. 14C) due to its higher contrast compared
to the rest of the paint. EDX demonstrates the crust is rich in
lead and potassium, as well as a little calcium and sulphur.

Blanched grey areas are also evident in the stairs in the cen-
tre right background, and in localised areas of the grey
floor in the foreground and near distant left background.
These patchy lighter grey areas severely compromise the
intended depth in the painting. Analyses of the paint cross-
sections reveal that the paint compositions are similar to
that of the baldachin.61 Again, in both the light microscope
and SEM back scatter images a (whitish) deposit is visible
on the surface that is rich in lead, potassium, sulphur and
calcium and phosphorous pointing to similar degradation
as seen in the other samples. 

The dark reddish brown paint of the seated spectator in the
lower right corner is also greyed and blanched, though
here it is partly related to light scattering from the severely
cupped and cracked paint layers (fig. 16). Samples from
cupped and non-cupped areas, show that the paint layer
build up is relatively straightforward, revealing two layers
of dark brown consisting mostly of organic brown earth
pigment, possibly Cologne earth (EDX: C, Al, Ca, K, Fe, Si),
and a little red earth and dispersed lead on top of the
lighter brown sketch layer (fig. 17).62 In the sample from the
cupped paint, what appears to be a varnish layer separates
the two paint layers. Interestingly, spherical-shaped crys-
tals (EDX: Pb, K, S) have formed in the surface varnish
residues, corresponding in composition with whitish
deposits found on the surface in samples from blanched
areas. 

The causes for the greying of the surface in the various
areas of the painting are due to the formation of an insolu-
ble whitish deposit. The degradation products in this
deposit have consistently been shown to contain the ele-
ments lead, potassium, sulphur and calcium and are proba-
bly a mixture of lead-potassium sulphates and various cal-
cium compounds such as sulphates, oxalates etc.63 The
results are comparable with blanching problems studied in
other (Rembrandt) paintings that also have (bone) black,
lakes, smalt and/or earth-containing paint layers that are
rich in binding medium and appear to be full of lead
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soaps.64 The present hypothesis is that the lead soaps result
from the dissolution of lead white in the same layer or in
underlying layers, in this case the priming layer. The disso-
lution of lead white can be recognized in the SEM backscat-
ter images by their (greyer) less dense amorphous appear-
ance, as compared to the well-defined highly scattering
intact pigment particles. The potassium is thought to come
from various possible pigment sources, such as the lakes or
the earth pigments, or smalt if present. That the severe
state of saponification of the priming layer could be a
source of leachable lead carboxylate components seems to
be confirmed by the amount of lead detected throughout
the paint layers.65 These components are thought to
migrate to the surface where they undergo reactions with
elements, calcium and sulphur  from the environment,
though whether the calcium also derives from the paint
layer is still under investigation. The new insight into the
nature of these insoluble blanched layers will hopefully
provide information as to whether it may be possible, for
this or other paintings, to remove them. Naturally this
depends on how intimately bound the white deposit is
with the paint. 

Conclusion 
Ingenious compositions like this were luxury items pro-
duced for a small class of sophisticated patrons who must
have appreciated the intensity of the human expression
and the spatial illusionism. Whether Constantijn Huygens,
secretary to Frederik Hendrik, bought the picture directly
from Rembrandt for the Stadholder’s collection or whether
Frederik Hendrik commissioned it, is not known. Given
that optics and perspective were important topics among
Dutch scholars and connoisseurs, it is plausible to think
that the painting can be directly linked to interests in the
rationalization of sight and pictorial representation taking
place at that time in the new Republic. Although it is clear
that Rembrandt had a good understanding of linear per-
spective, he was certainly able to bend the rules, empirically
combining traditional perspective and visual phenomena
in a single painting to satisfy his artistic goals. 

Rembrandt’s interest for linear perspective constructions
that developed around this time seems to diminish after he
settled in Amsterdam. Preoccupation with the relationship
between light and space would eventually result in new
pictorial solutions where the use of light and shadow,
vague contours and limited colour range ultimately mani-
fest itself in his late rough manner of painting. It seems fit-
ting that one of Rembrandt’s last paintings found in his
studio after his death, is a Simeon in the Temple (National

Museum, Stockholm).66 While the 1631 picture evokes the
carefully staged composition and numerous details of his
paintings of the 1630s, the 1669 picture is executed com-
pletely in the rough manner of his late style, where it
would seem that Rembrandt finally achieved his painterly
goal where paint and matter - art and nature - became
one.67

Analyses of the pigments and the paint layer build-up have
revealed new information about how Rembrandt achieved
his painterly effects. The possible identification of orpi-
ment could represent a significant discovery in the palette
of the young Rembrandt. The use of extremely finely
ground azurite to create subdued greyish blue points to a
discriminating use of materials. Likewise, the use of leaded
oil applied directly onto the still wet azurite to create a uni-
fying green glaze in the background provides new insight
into his methods and materials and demonstrates how effi-
cient his painting technique could be. 

Unfortunately, the spatial depth that is so important in
this painting is compromised by a greyish haze, which was
found to be due to the formation of a localised insoluble
white deposit on the surface. Analysis of this thin surface
deposit has shed new light on degradation processes, par-
ticularly the development of typical surface crusts encoun-
tered in many paintings by Rembrandt and other seven-
teenth-century artists that was found to relate to the com-
position of the paint layers. 
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43 De Vries et al. described a
translucent brown intermediate
layer, containing the pigment
Cologne earth. De Vries et al. 1978,
73-81, 211, 214-215. 
44 See E. van de Wetering,
‘Rembrandt’s manner: Technique in
the Service of Illusion’, in Rembrandt
the Master and his workshop, H.
Bevers, P. Schatborn, B. Wezel eds.,
[exh. cat, Gemäldegalerie
Berlin/Rijksmuseum
Amsterdam/The National Gallery
London], (Berlin/London, 1991), 12-
39, 37. Also ‘Rembrandt’s
Brushwork and Illusionism; an Art-
Theoretical Approach’, in Van de
Wetering, 1997, 179-190 and ‘Young
Rembrandt’s ‘‘Rough manner’’’, in

060320_p001_128  29-06-2007  07:48  Pagina 35



– 36 –

Van de Wetering and
Schnackenburg 2001, 92-121.
45 Sample 145x07 is from a mid-
tone in the blue dress.
46 De Vries et al. 1978, 75, 212
described the blue erroneously as
strewn azurite [scattered onto a layer
of lead white] though it is not clear
how this determination was made. 
47 M. Spring, ‘The blue draperies’,
in S. Hodge, M. Spring, R. Marchant
with Z. Veliz, ‘The Santa Marina
Retable from Mayorga, attributed
to the Master of Palanguinos, c.
1490s’, Hamilton Kerr Bulletin, 3
(2000), 27, note 18.
48 In IR several small changes to
other figures are also evident: the
right hand proper of the scribe
holding a book in the lower right,
was originally painted in a lower
position. The second spectator in
the lower right was also painted
before the seated figure. 
49 E. Runia and A. van Suchtelen,
Rembrandt in het Mauritshuis,
(Zwolle, 2006), 36. 
50 Sample 0145x09 is from the
opaque light green garment of the
figure behind the Christ child. 
51 Orpiment was also noted by the
Mauritshuis restorer J. J. Susijn
when the picture was consolidated
in 1983 (Conservation files,
Mauritshuis). In cross-section the
natural orpiment particle in the
green paint layer in sample 145x09
has a typical plate-like structure
causing it to reflect light in a spark-
ly manner.
52 That it could also be a result of
metal soap aggregates in lead-tin
yellow cannot be excluded. See P.
Noble, J. J. Boon, J. Wadum,
‘Dissolution, aggregation and pro-
trusion: Lead soap formation in sev-
enteenth- century grounds and
paint layers’, Art Matters, 1 (2002), 46-
61.
53 In an anonymous Flemish paint-
ing of the early seventeenth century
and in A winter Scene by Aelbert
Cuyp where it has been used mixed
into the brown shadows. L. Sheldon,
S. Woodcock, A. Wallert, ‘Orpiment
overlooked – expect the unexpected
in seventeenth century workshop
practice’, Poster Summary, ICOM-
CC 14th Triennial Meeting The
Hague 2005, Vol. 1, I. Verger ed.,
(London, 2005), 529. See also: L.
Sheldon, ‘Blue and yellow pigments
– a note on the hidden colours of
light in Cuyp and Vermeer’,
ArtMatters, 4 (2007), 97-102.
54 The binding medium of the
green glaze layer was determined

using Direct Temperature resolved
Mass Spectrometry (DTMS). In the
volatile region of the total mass
spectrum, a high content of fatty
acids was observed with characteris-
tic peaks at m/z 256 and 284 of
palmitic acid (C16FA) and stearic
acid (C18FA) respectively. The spec-
trum also showed mass peaks for
dammar and traces of pine resin,
which is probably due to contami-
nation from varnish in the sample.
In the polymer region, the charac-
teristic pattern of the pyrolysis
products of the oil paint network
was present. The inorganic fraction
shows lead isotope peaks at m/z 206,
207 and 208. In the SEM backscatter
image, tiny needle-shaped crystals
rich in lead have formed in the
medium-rich areas, probably as a
result of lead soap formation and
migration.
55 Sample 145x08 is from the dark
green glaze from the small figure to
the right behind Joseph.
56 A similar construction of colour
consisting of a finely structured
azurite underpaint and a surface
glaze to produce a deep green tone,
was also found in Rembrandt’s
Saskia van Uylenburgh as Flora
(National Gallery London). See
Bomford et al. 2006, 96-97.
57 A pencil drawing after Simeon’s
song of Praise, by N. Heydeloff
(Curatorial files, Mauritshuis) also
depicts the painting with its then
semi-circular addition. See P. Noble,
C. Pottasch and P. van der Ploeg,
‘Rembrandt - Recent Restorations’,
Mauritshuis in Focus, 19, no. 3 (2006),
12, and Broos 1993, 247, fig. 1c.
58 ‘Blanching’, a term which refers
to the optical whitening of the
paint surface, is related to a scatter-
ing of the light from a variety of
causes: residues, formation of sur-
face deposits, micro-voids in the
paint surface or the fading/degrada-
tion of certain pigments.
59 See also Noble et al. 2006, 9-15.
60 Sample 145x04 is from the bal-
dachin at the right edge of the
painting. 
61 Sample 145x03 is from the stairs
at the right edge. Here the paint
composition is very similar to that
of the curtain, only lighter: carbon
black, red lake, orangey umber,
earth pigment, little lead white and
chalk (applied in two layers).
Sample 145x01A is from the dark
grey floor in the lower left back-
ground. The floor is built up in two
layers: a thick compact greyish
brown layer containing charcoal

black (EDX: C), lead white (EDX: Pb
- mostly dispersed as lead soaps),
earth pigments (EDX: Fe, Al, Si, Mn),
as well as possibly a little red lake,
followed by a thinner dark grey
layer of a similar composition.
62 Two cross-sections were taken
for analyses and comparison: sam-
ple 145x05 from cupped paint at the
lower right edge and sample 145x06
from a non-cupped area in the
chair.
63 Lead sulphates and lead potassi-
um sulphates have been found as
degradation products associated
with medieval stained glass win-
dows. J. Sterpenich, ‘Cristallochimie
des produits d’altération des vit-
reaux médiévaux: application au
vieillissement des déchets vitrifiés’,
Bulletin of Engineering, Geology and
the Environment, 61 (2002), 179-193. In
smalt reconstructions carried out
by researchers at the National
Gallery London, potassium sul-
phates were also detected although
they are water-soluble. In all these
cases the source of potassium is the
glass (potassium is added to glass to
decrease the melting point). A vari-
ety of calcium degradation prod-
ucts, calcium sulphates, oxalates,
phosphates etc. have been found in
surface crusts depending on the
conditions. Calcium oxalates are
well-known surface degradation
products on stone, glass etc. On
paintings however, their occurrence
has only been noticed recently, see
K. Sutherland, B. Price, I. Passeri,
and M. Tucker, 'A study of the
materials of Pontormo's “Portrait of
Alessandro de' Medici”’, Materials
Research Society Symposium
Proceedings, 852 (2005), #OO2.2.1, and
M. Spring, C. Higgitt and D.
Saunders, ‘Investigation of
Pigment-Medium Interaction
Processes in Oil Paint containing
degraded Smalt’, National Gallery
Technical Bulletin, 26 (2005), 56-69
and in the same volume C. Higgitt
and R. White, ‘Analyses of Paint
Media: New studies of Italian
Paintings of the Fifteenth and
Sixteenth Centuries’, 88-97, particu-
larly 93-94. 
64 Blanching problems of dark
paint layers are being studied in a
number of seventeenth-century
paintings. Annelies van Loon will
present the results of this research
in her forthcoming Ph.D diss., On
colour changes and chemical reactivity
in 17th-century oil paintings,
(Amsterdam, 2007).
65 Comparison of the paint layers

and the blanching problems in dark
areas in Philips Wouwerman’s
Stable interiors, as discussed in the
article by Verhave, Van Loon and
Noble in this volume, shows a very
similar build up of paint layers and
comparable pigment mixture, with
the use of both earth pigments and
lakes. 
66 S. Schama, Rembrandt’s Eyes, (New
York/ London,1999), 686.
67 On late Rembrandt see e.g. Van
de Wetering 2006, 56.
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