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* Visualization of a “Lost Painting”
by Van Gogh*

Vincent van Gogh is one of the founding fathers of modern painting.

He would often reuse the older canvas and
paint a new or modified composition on top.
These hidden paintings offer a unique and
Intimate insight into the genesis of his works.

Vincent van Gogh (1853-1890)
o). Dik,K.Janssens, G.V.Snickt,L.Loeff K. Rickers, and Self-portrait (1887)
25

M.Cotte, Anal. Chem., 80, 6436-6442 (2008).

The Starry Night (1889)



* Visualization of a “Lost Painting” by Van
Gogh*

This time, synchrotron radiation based X-ray fluorescence mapping was
used to visualize a woman’s head hidden under his work “Patch of Grass”.

Fig. (a) Vincent van Gogh, Patch of Grass. The red frame indicates the field of view
in images b and c (rotated 90° counter-clockwise). (b) X-ray radiation transmission
radiograph and (c) Infrared reflectograph.

26



XRF imaging

Fig. 2 (a) Distribution of Pb L measured with SR-based XRF (black, low intensity; white, high
intensity). (b) Hg L showing distribution of vermillion. (c) Sb K showing distribution of Naples yellow,
paint sample location indicated in the blue frame (Fig. 4). (d) Zn K showing distribution of zinc
white, mostly corresponding with surface painting but some overlap with concentrations of SbK
(nose, ear,neck). HASYLAB, 0.5x0.5mm?, 38.5keV,17.5x17.5cm?,2sec/pixel. 2 days, Ge-SSD 7
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Fig. 3 (a) Example of a X-ray fluorescence spectrum, derived from one location on the
painting, showing the presence of Sb; (b) Comparison of Sb K- edge XANES spectra from
three positions on the painting to reference XANES spectra of Naples yellow [Pb(SbO,), -
Pb,(Sb;0,),] and antimony white (Sb,0;). All spectra were recorded in the fluorescent mode.

HASTLAB, F-XANES, Ge-SSD o8
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% paint loss |
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Fig. 4 View on sample location indicated in Figures 1b and 2c (rotated 90° counter
clockwise). The red frame indicates the location of the sample before removal. The insets
show photographs of both sides of the unembedded sample before cross-sectioning.
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paint cross-section
grass landscape

intermediate

primer

hidden head

Optical microscopy

Zn

SR-based p-XRF

Fig. 5 Cross section of paint sample measured with SR-based y-XRF showing elemental
distributions of Pb, Sb, Hg, and Zn (black, high intensity; white, low intensity). Insets show the

correlation of Sb and Pb on the pigment grain level.
ESRF, ID21, m-XAFS, m-XANES 1.1x0.3um? 20
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Fig. 6 XANES spectra at the Sb-LIIl edge (upper spectrum) and at the Sb-LI edge (lower
spectrum). Reference antimony compounds: Sb,04 as (a) valentinite and as (b) senarmontite; (c)
Sh,S,0, kermesite; (d) Sb,0,; (e) Sb;O;0H, stibiconite; (f) KSbO, *3H,0; (g) NaSbO;0H*3H,0;
(h) Naples yellow; and (i) Sb pigment in the cross section of the Van Gogh painting (Fig. 5). 33



Reconstruction of Sb (yellowish white) and Hg (red)

Kroller-Muller
Museum

Van Gogh
Museum

struction

Fig. 7 (a) Tritonal color reconstruction of Sb (yellowish white) and Hg (red) representing the flesh
color of the hidden face. (b) Detail from Vincent van Gogh, Head of a Woman, Nuenen, winter
1884-85, oil on canvas, 42 cm X 33 cm, Kroller-Muller Museum, Otterlo (KM 105.591;
F154/JH608). (c) Detail from Vincent van Gogh, Head of a Woman, Nuenen, winter 1884-85, oll

on canvas, 42 cm X 34 cm, Van Gogh Museum, Amsterdam (F156/JH569).
32




