
TeraPulse Lx for terahertz imaging of painting on canvas 

Sergei Sirro1, Jean-Paul Guillet3, Olga Smolyanskaya4, Alessia Portieri2, Phil Taday2 and

Donald D. Arnone2

1The State Russian Museum, Saint-Petersburg, Inzhenernaya str. 4, 191186 
2TeraView Limited, 1 Enterprise, Cambridge Research Park, Cambridge C25 9PD, UK

3IMS Laboratory UMR CNRS 5218, Bordeaux University, 351 Cours de la Liberation, Talence,

France, 33045
4ITMO University, 3 Kadetskaya str., Saint-Petersburg, Russia, 199004

This study was devoted to investigation of using a Terahertz time domain system for imaging

a painting with features both on its surface as well as buried below its surface. The goal of this

study was to detect and inspect the paint layers below the surface independently of any surface

features.  A  TeraPulse  Lx  system  was  used  to  produce  ultrafast  (~100s  fs)  Terahertz

(THz=1012Hz) pulse incident through the front side of painting and to detect structures on the

back side of painting (on canvas) whilst the THz beam was scanned across the painting. The

system was also used to detect signatures and features hidden by the brown and green paint on

the back side of the painting (on canvas). Traditional optical methods used in the museum do not

allow  this.  Investigated  object  was  a  test-paint  on  canvas  approximately  21x22  mm2 with

features  on  the  front  (portrait)  and rear  (painted  stripes).  The TeraPulse  system had a  peak

spectral range 0.06 THz – 6 THz, peak dynamic range > 95dB,  and was operated in reflection

mode using a scanning gantry with a maximum speed of 16 sec per cm2, and user-adjustable

spatial resolution  in the range 0.25 - 0.5 mm, dependent in part on step size chosen. 2D-images

of different layers of the painting were detected and  some features of layers were discovered.

Features of the painting, which were located on the back side, were detected by scanning with

THz incident through front surface of painting. THz images detected in this manner match the

visible  image done on the back side of object.  The figure demonstrates  an image of a front

surface of a painting in visible spectral range and a THz image of its back-surface.

Fig. An image of a front surface of a painting in visible spectral range and THz images of its

back-surface 
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