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How can we investigate artworks 
with the use of radiations? 

 

A work of art is assessed, judged and commented on by a person viewing the object, itself dependant on the presence 

and intensity of light that is composed of electromagnetic radiations : 

 

To see what is not visible, like some of the colours in a rainbow, experts apply scientific methods to works of art that 

enable them to understand the past (preparatory drawings or retouches under the painted layer…) and the present 

(xylophage insects, the causes of current damage…), methods that include ultraviolet, UV and IR cameras, x-rays, 

tomographic cross-sections . . . Electromagnetic radiations have become increasingly mastered by man. Not only do 

they increase our vision of far-off planets but they can also be used on works of art. From observation to 

understanding is often a small step that historians, experts and researchers can take using powerful computers.  

Wood’s lamp 

The well-known Wood’s lamp (from the name of its inventor) is used on an everyday basis to detect recent retouches 

to paintings, furniture and woodwork. The tube of the lamp emits rays that are situated beyond violet in the visible 

spectrum. This ultraviolet light enables the eye to distinguish between surfaces that are more or less violet depending 

on the degree of absorption and the fluorescence of the lighted surfaces. In order to increase visual acuity, the 

observation is carried out in a total absence of light. Recent retouches to a painting, restorations or false signatures can 

be easily identified using the lamp due to recent molecules having a different level of absorption compared with the 

original molecules. 

 

The cows’ pond. Oil painting on canvas from the second half of the 19th century, signed Anton Braitz. Our eye allows 

us to appreciate only the surface of this painting, the effects of the sunlight having clearly been very well painted. 

After taking the standard precautions, an image appears on the screen showing that the mound has been lowered and 

the tree moved to the right. A dark mark at the base of the new position of the tree indicates a very recent restoration. 
 



UV and IR cameras 

 
View under UV fluorescence of a painting, oil on canvas, from the 18th century, restored. 

 

These cameras are electronic eyes that operate by visualizing the reflection of rays under the level of visible light in 

the ultraviolet or infrared ranges. The image is produced in black and white on a monitor. Adjustments can be made 

depending on the density of the surfaces being observed and the intensity of the rays. The cameras used by the 

laboratory in the Louvre Museum are, like ours, Hamamatsu cameras that cover the range of infrared rays from 760 

nm to 2,200 nm and that of ultraviolet rays from 400 nm to 200 nm. An examination at this range of infrared enables a 

penetration of the paint layer of paintings, depending on the composition of the pigments, and the discovery, 

sometimes, of a preparatory drawing, a hidden signature or overpainting. Rays in the ultraviolet range have a 

wavelength that is considerably shorter and expend more energy than light. A camera that has been adapted for 

ultraviolet light enables a visualization of the various recent interventions to the surface of a painting, such as a 

signature that has been added or a restoration carried out. 

The Hamamatsu infrared camera allows us to penetrate the paint layer and discover retouchings and restorations. To 

enhance the result, infrared rays are directed onto the painting and, at the same time, the temperature of the paint layer 

is controlled – the greater the wavelength of the infrared ray, the more it heats the object it is directed at. 

 

The low molecular density of the paint layers used by most of the ‘primitive’ Flemish or Italian artists enables 

examinations using infrared reflectography to often obtain excellent results, as was the case in the two paintings 

above, which show fragments of Flemish paintings from the 15th and 16th centuries viewed naturally and using 

infrared reflectography. The infrared rays enable us to discover the preparatory drawings, undetectable using any other 

process, and older restorations. 



X-rays 

Until computers were invented, x-rays were used in so-called conventional radiography to visualise a body or object 

through which such rays are projected onto a black and white photographic plate. 

The first scientific examinations of paintings using radiography were carried out at the beginning of the 20th century 

and are nowadays used frequently (cf, full radiography of the Marriage at Cana in the Louvre Museum in 1992). 

             
An x-ray radiography of a painting can reveal a signature 

(full of dense pigments such as lead) or a hidden work,  

as is the case here. 

Tomographic cross-sections 

Then, in the digital era, the scanner was born. X-rays that traverse a volume lose their intensity depending on the 

resistance encountered and end their course on small, one-quarter of a square millimetre, sensors. The sensors transmit 

such intensities to the computer using a digital value from 1 to 120. The computer, directed by the operator, then 

recreates an image that enables the visualisation, by successive cross-sections, of the volume being examined. The 

digitalisation of x-rays produces a better image by reducing brightness and increasing the intensity of dark areas. 

            

The tomographic cross-sections (scanned) produced using x-rays enables a very precise visualisation of all internal work on 

wooden or ceramic sculptures. 

X-ray fluorescence 

X-ray fluorescence is a technique that analyses the mineral components of a surface. The operator sends a tightly 

channelled x-ray beam to a surface, the reflection of such rays being collected by a sensor linked to a computer that 

identifies, with the aid of a spectrum, the composition of the elements on the surface. 

An x-ray radiography of this 18th century plate shows, 

in an undisputable manner, the extent of the gaps and 

restorations that are invisible to the naked eye. 

 



Electron microprobes 

The emission of x-rays is also used in a scanning electron microscope to analyse mineral particles in paint layers. This 

method has the advantage of being able to analyse the composition and exact location of a particle one micron thick in 

a layer of paint. Through successive comparisons, the expert can determine if the pigment that is present was used at 

the time by the presumed artist and his workshop or if it is a pigment that predates the 19th century being used, for 

example, for a work presumed to be from the 16th century. 

 

 

 

 

 

 

 

QUESTIONS: 

1) Introduce and comment on this document. 

2) What are the common point and difference between UV, IR and X-ray radiations ? 

3) What kind of information can we get with the use of UV radiations ? IR ? X-rays ? 

4) Why do we have to use different kind of electromagnetic radiations to investigate artworks ?  

5) What did physics changed in understanding of works of art? 
 

 

 

 

 


