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ABSTRACT 

Live sound engineering faces acoustic problems that building acoustics rarely has to deal with. A concert hall or studio is 
designed to suit a particular acoustic characteristic. A touring system goes into a different room every night, often a sports 
hall, ballroom or black box that was never built for music, and the engineer has a few hours to make it work. Any treatment 
has to go up fast, come down fast and fit in a truck. 
 
The hardest part sits at the bottom of the spectrum. Below 200 Hz, wavelengths run to several meters and subwoofer 
energy couples into room modes, producing loud and dead spots across the audience and on stage. Porous absorbers 
need to be a large fraction of a wavelength thick to work here, and fixed bass traps are heavy, bulky and set to one 
frequency that may not match the next room. 
 
This talk looks at membrane-type acoustic metamaterials as a possible answer. A thin tensioned membrane carrying a 
small central mass resonates at a frequency far below what its size would suggest, so a panel a few centimetres deep 
can act on wavelengths of several meters. 
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