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LE VICENDE CONSERVATIVE ATTRAVERSO I DOCUMENTI, I PROTAGONISTI, LE IMMAGINI 

 
Alberto Giordano 

 
 

Abstract  
 
La volontà di Niccolò Paganini di lasciare il suo “Cannone” violino alla città di Genova venne disposta 
nel lascito testamentario redatto nel 1837. Fu tuttavia solo nel 1851, a undici anni dalla morte, che il 
violino venne consegnato alle autorità cittadine: il figlio Achille, pur sentendo il dovere di compiere la 
volontà del padre, ebbe un atteggiamento riluttante, e fu solo grazie alla tenacia della pubblica 
amministrazione e alla garanzia di un’adeguata condizione conservativa che il “Cannone” venne 
accasato a Palazzo Tursi. Da allora il violino, divenuto la più importante memoria civica cittadina, è 
rimasto quale privilegiato prigioniero all’interno di una campana di vetro prima, di una tecnologica 
vetrina poi. Trascorsi ormai più di centoventi anni dalla consegna, è possibile tracciare un bilancio 
della storia conservativa del Cannone attraverso i documenti, i protagonisti, le immagini, che ci 
testimoniano con precisione fortune e sfortune di questo grande capolavoro della liuteria italiana. 
Queste vicende, per tutti noi che oggi abbiamo la responsabilità di gestire il violino e di vigilarne la 
salute, costituiscono una guida preziosa per preservarne al meglio l’integrità, la funzionalità e 
l’immagine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Short notes or bibliography:  
Alberto Giordano si diploma alla Scuola Internazionale di liuteria di Cremona nel 1984; collabora dal 1994 alla conservazione 
del violino di Giuseppe Guarneri “del Gesù” del 1743 “Il Cannone”. Numerose sono le conferenze nazionali e internazionali, le 
pubblicazioni, i saggi, gli articoli; collabora con la rivista londinese ‘The Strad’, e con l’italiana ‘Archi Magazine’; per il 
Museo del Violino di Cremona ha tenuto diverse conferenze e ha curato nel 2014 la mostra “Liutai italiani del Novecento: la 
scuola genovese”. Nel 2015 ha conseguito con lode e dignità di stampa la laurea magistrale in Storia dell’Arte e Valorizzazione 
del Patrimonio Culturale; nel 2018 è stato giudice al XV Concorso Internazionale Triennale di Cremona; nel 2024 al 5th China 
International Violin and Bow Making Competition. Vive e lavora a Genova, dedicandosi oggi principalmente alla costruzione, alla 
ricerca storica e alla divulgazione del patrimonio liutario italiano. 
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PROTECTING THE “CANNONE” 

 
Bruce Anders Carlson 

 
Abstract  
 
Il “Cannone” di Niccolò Paganini è considerato in assoluto, nella storia della liuteria, il più importante 
violino opera di Bartolomeo Giuseppe Guarneri, detto ‘del Gesù’. Il fatto poi di essere collegato alla 
figura di Niccolò Paganini, il violinista che più influenzò lo sviluppo della tecnica di esecuzione 
musicale violinistica, lo rende un oggetto unico e insostituibile. Per tali motivi abbiamo il dovere di 
evitarne l'utilizzo frequente per meglio tutelare la sua incolumità. Un’uscita dalla teca, per un eventuale 
concerto o manifestazione, deve essere considerata un evento eccezionale e non la norma. ‘Il 
Cannone’ è un cimelio ‘unicum’, sia per l’opera liutaria importantissima in sé stessa che per la sua 
gloriosa storia musicale al fianco di Niccolò Paganini. 
 
Il “Cannone” di Paganini è stato suonato molto nel passato, a volte eccessivamente, a causa di una 
politica essenzialmente condizionata alle forti pressioni dei musicisti. Il violino, ancora prima che 
diventassi liutaio curatore, mostrava chiari segni di ‘usura post Paganini’ e non solo l’impronta lasciata 
dal grande violinista. Sono visibili i segni della mentoniera e della spalliera, accessori recenti, che non 
esistevano ai tempi di Paganini.  
 
L’esame del “Cannone” con la luce Sincrotrone a Grenoble ha mostrato, per la prima volta in modo 
inequivocabile, i potenziali punti deboli di questo splendido violino: pericoli in agguato che, 
peggiorando a causa di un impiego frequente, potrebbero compromettere il futuro utilizzo dello 
strumento. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Keywords: violin, conservation, Paganini, Guarneri 
 
 
 
Short notes or bibliography:  
Bruce Anders Carlson, violinmaker and restorer, Carlson & Neumann S.n.c., Cremona, Italy 
Giunto in Italia nel 1972, Bruce Carlson inizia gli studi alla Scuola Internazionale di Liuteria di Cremona e dopo una pausa di tre 
anni a Los Angeles con Hans Weisshaar (uno dei più noti restauratori di strumenti ad arco negli Stati Uniti) si diploma nel 
1978. Liutaio restauratore a Cremona dal 1979 e dal 1980 opera nel Museo Stradivariano di Cremona sotto la guida del Prof. 
Andrea Mosconi, allora conservatore della collezione di strumenti ad arco della Città di Cremona.  
A Cremona, nel 1987 assiste M° Charles Beare di Londra, studioso e massimo esperto mondiale della liuteria cremonese 
classica, nella mostra retrospettiva del 250mo anniversario della morte di Antonio Stradivari, contribuendo alla pubblicazione del 
catalogo commemorativo dell’evento. 
Bruce Carlson ha fatto parte della giuria in diversi concorsi di liuteria e ha partecipato all’organizzazione di numerose mostre e 
alla pubblicazione dei rispettivi cataloghi.  
Nel Giugno del 2000 è stato nominato liutaio conservatore della collezione di strumenti ad arco della Città di Genova. 
Attualmente membro del Comitato Scientifico del Museo del Violino di Cremona.  
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3D SYNCHROTRON IMAGING OF PAGANINI’S VIOLIN “CANNONE” AT THE EUROPEAN 

SYNCHROTRON RADIATION FACILITY 
 

Paul Tafforeau*, L. Paolasini, A. Mirone, Y. Watier, C. Muzelle, C. Jarnias, F. Sette, B. Carlson, 
N. Sodini, A. Giordano 

 
Abstract  
 
La At the request of the authorities in charge of its preservation, the famous violin “Il Cannone” — 
once played by Niccolò Paganini — was examined using an advanced, non-invasive imaging 
technique: 3D X-ray microtomography by synchrotron radiation. This was performed at the BM18 
beamline of the European Synchrotron Radiation Facility (ESRF), in Grenoble, France [1]. 

 
Unlike standard medical scanners, this technique provides extremely high-resolution images (up to a 
few microns) and allows us to "see inside" the instrument in great detail, without opening or damaging 
it. We were able to assess the general internal condition of the violin, including the glued joints, the 
presence of fractures and micro-fractures, and traces of repairs or modifications carried out over the 
centuries. 

 
Before examining Il Cannone, we performed test scans on several modern and historical violins to 
fine-tune the protocol. Everything was done in close collaboration with expert luthiers, with great care 
taken to preserve the instrument’s integrity. During scanning, the violin was kept in strictly controlled 
atmospheric conditions: temperature at 23 °C ± 0.2 and relative humidity at 50% ± 1%, to match 
museum standards and prevent any deformation or damage. In addition, radiation exposure was kept 
extremely low, far below any damaging threshold. 

 
We used high-energy X-rays (135 keV) with long propagation distance (20m) and innovative algorithm 
to obtain high-quality images of both the wooden and metallic parts, including the iron nails in the neck 
joint — a detail characteristic of 17th-century Italian violin making. 

 
We studied how the structure of the violin changes when the strings are tightened. Using a technique 
called Digital Volume Correlation (DVC), we compared two 3D scans of the instrument — one tuned, 
one untuned — to detect microscopic internal movements. This made it possible to assess whether 
any fragile zones are under mechanical stress, which is important for evaluating the long-term safety 
of playing the instrument. 

 
Some critical areas were also scanned at even higher resolution (down to 2.2 microns per voxel), in 
order to closely examine the structure of micro-fractures or other internal alterations such as traces of 
xylophagous insects and their attempt or reparation. It was also used to investigate more in details the 
famous hole in the back of the violin down to the cellular structure.  

 
This unprecedented 3D analysis provides essential information about the current state of Il Cannone, 
helps to guide future conservation efforts, and offers valuable historical insights into the instrument’s 
construction and evolution over time. 

 
 
 
 
 
 

Keywords: microtomography, synchrotron, phase-contrast 
 
 
 
Short notes or bibliography:  
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NEW ORGANOLOGICAL INSIGHTS FROM SYNCHROTRON IMAGING OF THE “CANNONE”: 

TOWARD A FRAMEWORK FOR FUTURE RESEARCH 
 

Luigi Paolasini*, Paul Tafforeau, A. Mirone, Y. Watier, C. Muzelle, C. Jarnias, F. Sette, B. 
Carlson, N. Sodini, A. Giordano 

 
Abstract  
 
Paganini’s Cannone violin, crafted by Guarneri del Gesù in 1743, features a remarkably innovative 
internal structure rooted in specific acoustic principles that set it apart from most instruments of its era. 
Its powerful projection and rich tonal palette—particularly the resonant low-frequency response of the 
G string—are closely tied to the design of the body, internal components, and overall geometry, as 
revealed through high-resolution synchrotron microtomography. 

To assess structural integrity and internal mechanics, 3D Digital Volume Correlation (DVC) was 
applied to scans of the violin in both tuned and untuned states. This non-destructive method validated 
prior laser interferometry deformation measurements [1] and unveiled internal strain fields and 
deformation patterns at the micron scale. These findings illuminate how bridge pressure influences the 
soundboard and generates complex stress distributions throughout the instrument. Comparative 
analysis with a modern replica underscored structural differences likely stemming from material aging 
and prolonged use, suggesting a connection to the Cannone's distinctive tonal character. 

The results lay the groundwork for future research using advanced finite element modeling (FEM) to 
simulate acoustic behavior through modal analysis [2]. By incorporating real wood density and 
experimentally derived strain fields into a segmented digital twin, and accounting for pre-stressed 
conditions, these models offer a novel approach to exploring how long-term strain evolution affects 
resonance and sound projection. Such insights could inform studies on the playability and acoustic 
longevity of historical instruments. 

This project highlights the value of interdisciplinary collaboration among conservators, luthiers, and 
acousticians in developing replicable, non-invasive diagnostic frameworks for the digital preservation 
of heritage instruments. The recent commissioning of a large tomographic stage at beamline BM18 
further expands the potential for studying larger string instruments, including cellos and double 
basses, with similar non-destructive precision. 
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THE IMPORTANCE OF HISTORICAL VIOLINS IN CULTURE: SYMBOLIC AND HERITAGE 
VALUES AND PARIS COLLECTION EXPERIENCE, PARIGI 
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Abstract 

Most classical music concertgoers have at least some knowledge or opinion on 16th-18th-centuries 
Italian violins. In the past 200 years these violins’ renown transformed into a widespread cultural 
hyperbole, often associating “quality” to an aura based on secrets and myths. [1] This paper invites to 
consider, in this context, possible contributions of museums in the collective social construction of the 
authenticity of historical violins. 

In the last decade, several violins of the collection of the Musée de la musique were prepared and 
programmed for concerts and recordings, while at least ca.40-60 16th-18th-centuries Italian violins, 
violas and cellos could be heard under soloists’ bows each year in the concert halls of the 
Philharmonie de Paris. This paper addresses the diversity of heritage and cultural values that 
concertgoers and museums ‘visitors generally associate with historical violins, and what makes the 
specificity of performances of historical violins of museum collections from the listeners’ viewpoints, 
how diverse are the heritage and cultural values that, and how does the status of a violin belonging to 
a museum collection change the assessment of its expected “quality”. 

Historical violins are not only musical instruments, but also objects from the past. Their materiality 
embeds information, which can be analyzed to retrieve knowledge on the material culture of the 
craftsmen – the violin makers– as well as the material history of each of these artefacts from their 
making until now. Historical violins serve as tangible evidence of musical evolution, particularly 
through the technical modifications made to alter their playability and tone over time. However, 
retrospectively analyzing the physical traces left by changes in configuration—such as replacements 
or repositioning—presents significant challenges, both in terms of establishing effective investigative 
protocols and accurately interpreting the significance of these alterations. The challenges of 
reconstructing these past states, and the inherent uncertainty in doing so, have led to an approach 
that moves away from a strictly positivist reconstruction of history. Instead, it allows space for 
acknowledging ambiguity and incorporating margins of uncertainty into the interpretation. 

The historical value of the materiality of these artefacts for music history, contemporary instrument 
making, and historically-informed practices will be illustrated by our study using X-ray Computed-
Tomography imaging technique of one instrument of the Paris collection, the violin “Sarasate” (Antonio 
Stradivari, Cremona, 1724, inv. E.1729). The provenance of this instrument is completely known, and 
it still bears its original neck [2,3]. Using the otherwise inaccessible wooden elements and holes within 
the violin body and neck, it was indeed possible to digitally and non-invasively reconstruct and re-
position the neck of the instrument in its original 1724 position, as well as in the 1774-5 position, when 
the neck was tilted back by Giovanni Battista Guadagnini, that is in the state where Niccolò Paganini 
played it, after he purchased it from the count Cozio di Salabue July 1817. This work also provided an 
opportunity to examine and reconsider the relationships between the presence of structural elements, 
the inferences made about their roles within various configurations, and the uncertainty involved in 
determining those configurations. 
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FROM PRESERVATION TO PERFORMANCE: STRATEGIES FOR THE USE AND 
CONSERVATION OF ORIGINAL STRING INSTRUMENTS AT THE SCHOLA CANTORUM 

BASILIENSIS  

Kathrin Melanie Menzel 
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Abstract 

The Schola Cantorum Basiliensis (SCB) houses a unique collection of original string instruments that 
are not only preserved as historical artifacts but are also actively used in performance and 
pedagogical contexts [1]. This paper explores the institution’s integrated approach to conservation and 
use, examining the specific strategies employed to balance the physical preservation of these 
instruments with their continued function as tools for historically informed performance. Drawing from 
case studies within the SCB’s "played collection," the presentation addresses the ethical, practical, 
and curatorial challenges of maintaining musical functionality while adhering to rigorous conservation 
standards. Particular attention is given to how documentation, diagnostics, and  preventive 
conservation practices support sustainable usage. In the context of an international dialogue on 
conservation — as exemplified by the symbolic role of Paganini’s Cannone — the SCB model offers a 
relevant contribution to broader debates on the dynamic role of historical instruments within living 
musical cultures. 

Keywords: Historical string instruments, Conservation and performance, Played collection, Preventive 
conservation, Historically informed performance practice 
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FROM INSTRUMENTS TO BE PLAYED TO INSTRUMENTS TO BE PRESERVED. THE 

TRANSITION OF THE BERLIN COLLECTION AT THE ROYAL ACADEMY OF MUSIC TO THE 
MUSEUM OF MUSICAL INSTRUMENTS 

 
Brilmayer Benedikt 

 
Abstract  

The collection of the Musikinstrumenten-Museum Berlin (MIM) was established in 1888 and originally 
affiliated with the Royal Academy of Music of Berlin. In the early years, the instruments were not only 
collected as cultural artefacts, documenting the artisanal traditions of instrument making, but also for 
their historically characteristic sound qualities. 

In addition to concerts and demonstrations during academic lectures, the instruments were soon 
integrated into historically informed teaching practices, enabling students to discover “original timbres” 
as well as tactile and mechanical aspects (significantly different across individual instruments) while 
practicing and learning. 

With the increasing awareness of conservation imperatives and the institutional reorganization of the 
museum under the State Institute for Music Research in 1935, ethical considerations regarding the 
handling and use of collection objects underwent a fundamental transformation. During the 1950s, 
former MIM director Alfred Berner (1910-2007), among others, played a formative role in the 
establishment of CIMCIM (the International Committee of Museums and Collections of Instruments 
and Music, now ICOM-Music). The development of institutional frameworks and codified ethical 
guidelines laid the foundation for a more differentiated discourse on the conditions under which 
historical instruments may be played. 

Today, the Musikinstrumenten-Museum offers multiple modalities of presenting the sound of its 
collection to the public. These include audio guide tours and live performances on historical 
instruments. Additionally, CD recordings offer a permanent possibility to listen to the collection, and 
are sold in the museum shop. In recent years, new types of recordings have been developed, to 
present samples a selection of instruments from our collection with a focus on accessibility for 
educational and interpretive purposes. 

This presentation examines potential and limitations of different approaches in the presentation and 
the performance use of historical instruments in a museum. Particular emphasis is given to the 
institutional, ethical, and practical prerequisites that drives such practices at the Musikinstrumenten-
Museum Berlin. 
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WHEN MUSIC LEADS TO LOSS: ARBITRATING ALTERATION, PREVENTING DETERIORATION 

 
 

Balthazar Soulier * 
 

Abstract  
 
Any handling of a violin inevitably leads to irreversible material alteration on a certain scale. It is 
therefore essential to determine which types and degrees of alteration may be regarded as acceptable 
in a given context. Addressing this question requires first establishing the scale at which material 
changes — and subsequent conservation treatments — should be assessed. The continuous 
development of analytical and imaging technologies deepens our understanding of materiality and 
enables the optimisation of conservation practices, , while simultaneously rendering such 
assessments more complex.  
This paper proposes a typology of the main alterations occurring in played violins. Drawing on 
selected case studies from both private and public collections, it explores how the threshold at which 
an alteration is considered critical varies according to the specific values attributed to an instrument 
within its context of reception.  
Finally, it presents ongoing preventive conservation strategies, highlighting the practical and ethical 
challenges inherent in the continued use of historical violins. 
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THE MUSICAL FRUITION OF MUSEALISED VIOLINS: EXAMPLES FROM THE MUSEO DEL 

VIOLINO COLLECTIONS 
 

Riccardo Angeloni* 
 

Abstract  
 
Founded in 2013, the Museo del Violino in Cremona brings together civic and private collections that 
were assembled at different times and according to different criteria. Most of the instruments are kept 
in functional condition, and some of them are regularly played, to varying degrees, in musical 
performances open to the public. 
The decision to play a musealised musical instrument requires both cultural and conservation 
considerations.  
First of all, it is necessary to understand why one would play: what is the cultural and social return on 
the experience of playing an ancient instrument? To what extent can it be a practical and economic 
resource for a museum institution?  
These issues cannot be discussed without considering the cost of use in terms of conservation: which 
historical, technological and aesthetic elements are affected by use? How can these effects be 
identified and limited? To what extent, if any, is deterioration acceptable?  
Far from a theoretical solution to these issues, the only compass available is intimate knowledge 
regarding not only the class of musical instruments, but also the individual artefact, its material 
characteristics and its unique cultural and conservation history. The reasons for and when the 
exemplar was placed in a museum are of fundamental importance in deciding whether and how much 
to play a violin, and the protocols for managing its use become the preferred conservation tools, 
together with good maintenance and remedial and preventive conservation practices. 
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Abstract  
 
Conservation of historical musical instruments in museums and public collections has been discussed 
at least since 1934 when Curt Sachs, one of the founders of organology, wrote his major, albeit later 
partly rejected, contribution “La signification, la tâche et la technique muséographique des collections 
d'instruments de musique.” Subsequently, starting from the 1960s, the newly established ICOM 
(International Council of Museums) committee CIMCIM (today ICOM MUSIC) elaborated numerous 
related publications (latest in Barclay 1997) which set the museum standards and still constitute their 
reference point on the international scale. That evolutionary discussion was and continues to be 
characterised by the divergence of viewpoints of different museum professionals and collaborators 
(specifically, curators, directors, conservators, restorers and organologists). In parallel, the topic of 
conservation of historical instruments, particularly violins, has occasionally entered the non-scientific 
public debate (Fisher 2007) reinforcing popular myths on their preservation methods. The paper aims 
to present a comprehensive and an up-to-date overview on the conservation of historical musical 
instruments in museums focussing on bowed strings. Moreover, it concentrates on the crux of both the 
past and the present debates that is the use of historical instruments and their conservation for 
functionality reasons – a contradiction to how museology conceptualised a museum object (Pomian 
1987). The debatable issue will be addressed by raising research questions regarding the loss of 
original historic substance and, hence, integrity as well as a possible ontological transformation from a 
museum object to a post-museum object all resulting from playing a historical instrument. Apart from 
that, given the intricacy of the functional, sound quality of a musical instrument over time, the study 
advocates for making copies on the basis of measurements and technical drawings provided by 
museums. The following part of the paper is dedicated to a study case of the Musical Instrument 
Gallery of Turin Conservatory (Caviglia et al. 2006), an object of the author’s doctoral study aimed at 
its new interpretation. The educational institution hosts 29 bowed instruments of which 13, mainly 
representatives of the 1800 and the 1900 Piedmontese School of Lutherie, are regularly maintained in 
functional conditions (effectively performing two functions: of museum objects and of study 
instruments). To conclude, consequential concrete everyday challenges and decisions of complex 
balancing between conservation, use and strategies for promoting a musical instrument collection are 
explored and evaluated. 
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Abstract 
 

• ‘Violins kept in vitrine dry out and die. It is the use and the humidity emanated by the player 
that keeps them alive’ (Lorin Maazel, The New York Philharmonic in Victorian New York, 6 
December 2002). 

• ‘Instruments, by continual use, are apt to become weary. They may even virtually be killed. 
Give them rest. We feel it a duty to urge most strongly that fine instruments should not be 
brought to premature death by ceaseless use’ (W. Henry, Arthur F., Alfred E. Hill, Antonio 
Stradivari: His Life and Work (1644-1737), 1902, p. 239). 

• [The musician’s] task is to consume musical instruments’ (CIMCIM Bulletin 50, 2002). 
 

These three powerful quotations encapsulate a debate that has developed for well over a century and 
on which the world of musical instrument curators and conservators is still widely divided. How much 
does a musical instrument, the moment it becomes part of a museum, shift its identity from being a 
sound-producing device to becoming a source for historical and technological knowledge and how 
much is the latter impaired or put at risk by the former? How integral is sound in the nature and identity 
of a musical instrument, and can one be univocally identified as prevailing on the other? While an 
emotional response is almost obvious, the ontological, technical and practical implications of this 
choice has shifted several times in the past, leading to contrasting perspectives and policies that still 
result today in opposed approaches. 
However, while the discussion about functionality of musical instruments in museums has reached a 
standstill, the discussion on tangible and intangible cultural heritage has obtained increased 
international attention, new advancements in science led to new possibilities to monitor and assess 
the state of health of instruments and quantify risk, and new alternatives have emerged to the use of 
originals, such as 3D-printed reproductions and increasingly accurate digital simulations. 
The paper offers a reassessment of the core motivations that inform institutional policies against the 
recent developments of theoretical, cultural and technological debates, mostly looking at what is 
happening outside the world of musical instruments and considering how the broader discussion on 
functional heritage (objects that had a functional purpose and have been singled out as cultural 
heritage) can inform choices in music collections. 
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