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Background in acoustics
Room acoustics have played an important role in artistic expression since the ancient greek tragedy
representations[1]. Since that time, acoustic studies have been crucial in the design of theaters, 
churches and concert halls[2,3]. The geometry and the materials used in room design have a clear 
influence on the overall reverberation time and acoustic resonances generated in that room. Even 
more, these resonances may vary if the sound source is located at different paces[4]. In the last 
centuries, many measurement and analysis techniques to evaluate room acoustics have emerged[5]. 
By using these techniques, we are able to deduce (and even simulate) how a listener will perceive a 
given sound in a specific location, and how different room designs may affect it.

Background in musicology
Multipart singing by groups of men at different mediterranean regions is a well-observed 
phenomena[6]. Polyphonic chant is a personal and social experience and it articulated the social 
organization of villages until the first half of the 20th century[7]. These singing events hold a 
specific rhetoric (singers position, flavours, lighting) according to the religious calendar of the 
region. In this study, we focus on the Holy Wednesday which the Cunfraternita di Sant Antone 
Abbate (Brotherhood of Saint Anthony the Abbot) carries out in Calvi, Corsica. This celebration has 
been widely studied by musicologists [8]. In a certain point of this celebration, singers follow the 
rhetoric of the so called "sonorous fullness", that is, a search for a growing intensity of the sound 
produced by their chants.

Aims
The aims of this work is to determine the role of the room acoustics in the polyphonic chant 
performed on the Holy Wednesday, in Calvi, Corsica. Specifically, we try to explain (a) whether the 
room geometry (and their associated room modes at different locations) plays an important role in 
the harmonic creation of the polyphonic chant, and (b) whether reverberation time influences the 
harmonic generation in polyphonic chant. The contribution of the room acoustics to the generated 
sound may arise during the "sonorous fullness" part, mentioned above.

Main contribution
To address the goals proposed in the previous section, we designed two sets of acoustic 
measurements in the Oratoriu within the fortified Citatella of Calvi. The first set is focussed on the 
obtention of the overall reverberation time, which is considered to be the constant for all the 
positions in the space. The second set of measures is focused on the obtention of the room modes 
and impulse responses at different locations. These latest measures are complemented with an 
acoustic analysis of the room plan. By comparing these results with the musicological analysis of 
this event[9], we observe how the main room modes measured near the shrine coincide with the 
harmonics of the main played notes in the score. On the other hand, the reverberation time is flat 
and relatively low enough to support chants without affect the overall performance.
In conclusion, room modes contribute to the creation of overtones required for polyphonic chant. 
On the other hand, reverberation times contributes with a moderate reverb that, even it may be 
considered aesthetically positive, it has no clear influence on the development of the celebration.



Implications
The inclusion of room acoustic measurements in musicological analysis may justify the space 
distribution of singers (or instruments) in a physical space, and may justify the creation of a specific 
sonority for specific events. For instance, these type of measurements may explain why male 
singers were located at the upper gallery (or choir) in a church (typical in romanic churches at the 
Pyrenees) and how they could make to rumble the walls during ceremonies.
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