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Abstract—A late 17" century white European lacquered
cabinet, attributed to the Gérard Dagly workshop and belonging
to the Barbara Piert-Borgers private collection of Far-East and
European lacquerware, has been investigated by means of
terahertz time domain imaging (THz-TDI), giving new insights
into its composition.

. INTRODUCTION

ACQUERWARES are objects decorated by multiple,

composite layers of lacquer. Far-Eastern lacquer
production dates back to 5000 B.C. and, starting from the 15"
century, they have been imported towards Europe. Due to their
increasing popularity, they were imitated in Europe from the
17" century onwards. In context of an interdisciplinary
research project on European lacquers, called ‘European
Lacquer in Context’, THz-TDI [1-4] was considered as a
useful tool to investigate the internal structure, stratigraphy
and condition of surface or subsurface layers of these complex
multi-layered objects [5].

Il. RESULTS

The examined cabinet was realized by applying a European
lacquer layer on the top of paint layers and decorative
techniques which were applied on a ground layer and the
respective wooden support.
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Fig. 1. Visible image of the examined cabinet. The red square indicates the
scanned area

An area of the cabinet’s right door has been scanned using a
Picometrix T-ray 4000 system.

The visible image of the scanned area of the cabinet’s door
is shown in Fig. 2a, while the corresponding peak-to-peak THz
image is shown in Fig. 2b. The peak-to-peak THz image
highlights certain heterogeneity within the area (dark greyish

areas), not connected to the decoration apparatus of the art-
piece.
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Fig. 2. (a) Visible image of the scanned area of the lacquered cabinet. (b)
Terahertz peak-to-peak image of the scanned area; the scanlines used to plot
the B-scans of Fig. 4 are indicated by dashed red lines. The white arrow
points at one of the stain-like heterogeneities.

A frequency analysis of the THz image confirms that these
stains have a different behavior compared to the adjacent areas

(Fig.3).
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Fig. 3. a-f Terahertz frequency images of the scanned area

0.531- 0.566 THz

To gain a better understanding of the true nature of these
stains, and to relate and to localize them within the lacquer’s
stratigraphy, B-scans have been realized after signal
deconvolution (Figs. 4a and 4b).
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Fig. 4. (a) B-scan corresponding to the electric field value recorded along the
scanline 100 of Fig. 2a; three representative waveforms are plotted within it.
(b) B-scan corresponding to the electric field value recorded along the
scanline 186 of Fig. 2a; three representative waveforms are plotted within it.

The recorded THz waveforms are composed of four main
peaks, which indicate the presence of at least four different
layers with dielectric contrast. An additional peak is detected
where further decorations were applied on the top of the
background (waveform 100, 280 in Fig. 4a).

The raw B-scan along scanline 186 as a function of the
arrival time shows no significant changes in the cabinet’s
stratigraphy where the stains are located, compared to that of
the adjacent stainless areas. The THz signals arising from the
reflection at the air/cabinet interface are often observed to split
at the locations of the stains (waveform 186, 22 and 186,190
of Fig. 4b). This suggests the presence of additional surface
material in those areas. Furthermore, changes in the moisture
content within the wooden panel cannot be excluded.

Finally, the THz image of the wooden support located
underneath the lead-white ground layer has been clearly
imaged (Fig. 5).

Fig. 5. THz frequecy image of the wooden panel

This confirms the capability of THz-TDI in imaging
subsurface features behind dense lead-white layers with a high
refractive index, differently than the traditional X-radiography,
where the lead-white efficiently shields X-rays because of high
Pb stopping power.

To conclude, while giving a non-invasive picture of the
lacquerware stratigraphy and preservation condition of hidden
layers and support, the stain-like heterogeneities highlighted
by THz-TDI on the lacquerware surface have encouraged the
conservators to take a set of diagnostic measurements to
further understand their nature and cause.
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