
14 December 2021

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

From IR to X-rays: approaches to go through the coating system of historical bowed string musical instruments

Publisher:

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available under a
Creative Commons license can be used according to the terms and conditions of said license. Use of all other works
requires consent of the right holder (author or publisher) if not exempted from copyright protection by the applicable law.

Availability:

University of Antwerp

This is the author's manuscript

This version is available http://hdl.handle.net/2318/1751002 since 2020-08-18T22:14:34Z



393 

From IR to X-rays: approaches to go through the coating system of historical 
bowed string musical instruments 

 
G. Fiocco1,2, T. Rovetta1, C. Invernizzi1,3, M. Albano1, M. Malagodi4, M. Licchelli1, A. Re5, A. Lo Giudice5, 

G.N. Lanzafame6, F. Zanini6, M. Iwanicka7, P. Targowski8 and M. Gulmini2 
 
1 Università degli Studi di Pavia, Laboratorio Arvedi di Diagnostica Non-Invasiva, CISRiC, Via Bell’Aspa 3, 

26100 Cremona, Italy 
2 Università degli Studi di Torino, Dipartimento di Chimica, Via Giuria 5, 10125 Torino, Italy 

3 Università degli Studi di Parma, Dipartimento di Scienze Matematiche, Fisiche e Informatiche, 
Parco Area delle Scienze, 7/A, 43124 Parma, Italy 

4 Università degli Studi di Pavia, Dipartimento di Musicologia e Beni Culturali, Corso Garibaldi 178, 
26100 Cremona, Italy 

5 Università degli Studi di Torino, Dipartimento di Fisica, and INFN, Sezione di Torino, Via Giuria 1, 
10125 Torino, Italy 

6 Elettra-Sincrotrone Trieste S.C.p.A., S.S. 14 km 163.5, 34194 Basovizza, Trieste, Italy 
7 Nicolaus Copernicus University, Department of Fine Arts, Institute of Art Conservation Science, 

Sienkiewicza 30/32, 87100 Toru , Poland 
8 Nicolaus Copernicus University, Department of Physics, Astronomy and Informatics, Institute of Physics, 

Grudzi dzka 5, 87100 Toru , Poland 
 
Keywords: historical musical instruments, coating system, non-invasive investigation, tomography 
 

Some historical bowed string musical instruments produced in Italy from the 16th to 18th centuries 
are considered until now peak-quality masterpieces of the violin-making art.  Technical skills were mostly 
lost after the disappearance of the prominent workshops, and nowadays ancient methods and materials are 
charming secrets to be revealed by scientific techniques. 

This work discusses the results obtained by investigating the complex coating systems on bowed 
string instruments produced by four violin-makers, namely: Jacobus Stainer, Gasparo da Salò, Giovanni 
Paolo Maggini, and Lorenzo Guadagnini.  They were selected in order to represent convincingly – albeit not 
exhaustively – the variety of situations that can be encountered when multi-layered coatings on historical 
bowed string instruments are considered. 

The coating systems have been investigated though micro-invasive and non-invasive procedures 
[1], employing UV-imaging, portable X-ray fluorescence, optical microscopy, scanning electron microscopy 
coupled with energy-dispersive X-ray spectrometry, and Fourier-transform infrared microscopy.  In addition, 
two tomographic techniques (synchrotron radiation micro-computed tomography and optical coherence 
tomography) have been used to image the finishing layers spread on the wood substrate [2, 3]. 

Chemical investigations and images on cross-sections have been compared with the morphological 
view obtained by tomography, with particular attention to the ability of the tomographic insight to distinguish 
and measure the various overlying layers, and to highlight the presence of dispersed particles. 
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