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An ArtScience Story 
The Gravity Synth is a musical instrument combining the instrumentation used 
to detect gravitational waves, and a modular synthesiser. The experimentation 
with the scientific and musical equipment has been a collaboration between 
researchers at the Gravitational Wave Institute at University of Birmingham and 
audiovisual artist Leon Trimble. This is a parallel journey exploring the 
similarities between the processes of art and science… 

Worlds Collide 
Leon Trimble has been working on the gravity synth since 2016 when, having sat 
down next to Dr. Hannah Middleton (Gravitational wave data analyst). Leon's 
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interests were piqued when she explained that black holes make a 
chirp sound when they collide. From that moment on they started 
meeting and Leon & Hannah planned how the Michelson 
Interferometer (IFO) could be turned into a device for generating 
sound, and how that sound could be shaped into a performance. 
Leon decided upon a system that would use electrical signals to 
influence the sound of a control voltage (or modular) synthesiser. 
Hannah’s laser instrumentalist colleague Aaron Jones was 
responsible for making the interferometer, originally out of parts that 
were available from the lab at UoB, where Leon became a regular 
visitor. As time went on and the interferometer bedded into the 
performance, Leon upgraded parts of the modular synthesiser to 
accompany the IFO and Aaron refined components of the IFO to 
more accurately make sound. 

LIGO Professor 
“Gravitational waves are ancient messengers from the cosmos, they 
travel across the universe as echoes of violent events in the distant 
past. These waves are neither sound nor light but something 
completely different. We describe gravitational waves as ripples in 
the fabric of space and time itself, and until recently humans had no 
means of sensing these. After decades of development we now have 
several km-scale scientific instruments that can record a passing 
gravitational wave, and the first such measurement was awarded the 
Nobel Prize in Physics in 2017. However, this is just the beginning!  

The new observatories such as LIGO and Virgo use km-long laser 
beams, so called Michelson interferometers, to measure gravitational 
disturbances. However, once recorded into an electrical signal they 
look very similar to an audio recording. They are signal with 
frequencies between 10 Hz and 10 kHz, and our ears are very 
sensitivity to signals of such kind. Therefore we often use audio 
amplifiers and headphones to fine tune and debug our systems.  

The gravity synth plays with a similar concept, using a small 
Michelson interferometer that turns nearby vibrations into sound. Its 
squeaks, screeches and whistles remind me of the time when I was 
helping to build the first gravitational wave detectors, listening with 
my headphones and trying to understand the needs of this new type 
of detector we were building.” 
Prof. A. Freise Deputy Director of the Institute for Gravitational 
Wave Astronomy (University of Birmingham) 

Technical 
The Gravity Synth is a musical instrument coupling a modular 
synthesiser with a Michelson laser interferometer. Modular 
synthesisers let the user add and remove elements of the sound 
making process and connect them together using patch cords then 
send control control voltages, allowing for immediate redesign of 
signal flow and sound design. A Michelson interferometer is a 
scientific instrument to measure vibrations, by splitting a laser into 
two beams at right angles to each other, which are then reflected and 
recombined by mirrors, into an optical sensor where they cancel each 
other (destructive interference). When one of the mirrors, under the 
tension of a spring, vibrates (with local forces, i.e. the whole device, 
or the table it is on), there is constructive interference and the sensor 
receives a reading and outputs a signal. The modular synthesiser 
both generates the vibrations, via a solenoid which receives rhythmic 
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pulses from a sequencer and also receives the signal from the 
interferometer, where it is resonated and pitch is added from a 
control voltage keyboard or sequence, and music is made. Further 
sounds, rhythms, sequences and effects are added to embellish the 
performance. 

Live Performance 
The performance lasts 30-45 minutes, starting with pure tones from 
the interferometer, which starts to be pulsed by vibrations relayed 
from the sequencer, and as time goes on the resonated, tuneful signal 
is mixed in. After that, beats are introduced, other synth voices come 
in and out and the full musical performance evolves to suit the 
occasion. As the performance comes to a close, the effected, granular 
destruction of the interferometer sound is left ringing out… 

The evolution of the performance since 2017 has followed 
development of the hardware closely and the live dynamic has been 
developed as new modular voices have been added. 

The Gravity Synth has performed at some very special locations 
including at Isaac Newton’s family home, Woolsthorpe Manor for 
Gravity Fields festival. Then in 2018, the Gravity Synth went to 
Music Tech Fest where the sound of the Synth was transmitted from 
a disused nuclear reactor at the KTH Royal Academy, and bounced 
off the moon in collaboration with Martine-Nicole Rojina. Martine-
Nicole asked Leon to join the ‘Moonbounce Band’ where she would 
play back the samples of previous ‘moonbouncers’ over a soundtrack 
of the Gravity Synth, prepared percussion from Francesco Cigana, 
Dean McCarthy with a modified bodhrán. The Gravity Synth also 
bounced off the moon from inside Abbey Road Studio for their first 
music hackathon, repeating a gradually disintegrating phrase from 
‘Here Comes the Sun’, from the Beatles album, Abbey Road! 

For more scientific occasions, A researcher has accompanied Leon 
for performances and an intro into gravitational waves and LIGO 
precedes the musical Performance. This is usually Aaron Jones, and 
for their joint TedX talk at UoB they started to blur the boundaries 
with the Gravity Synth starting to become a soundtrack to the intro, 
before taking over. More on this in the last paragraph. For more 
musical festivals and events, the soundtrack and visual carries the 
narrative, becoming much heavier techno during the latter stages of 
the performance.  

Visuals for the performance have so far, when occasion has arisen, 
come from the digital animation researcher & developer, Coral 
Manton. She would take gravitational wave & neutron star collision 
data and put this in a realtime 3D playback simulation that Leon 
would modulate with digitised information from the synthesiser 
voices. New visuals are being prepared along with a new pacing for 
the performance where, inspired by one of Aaron’s comparative 
flowcharts for both art & science, from inception to result, the very 
voices of the intro from both artist and scientists will blend into the 
sound of the synthesiser, morphing into soundscape , and through 
the use of an analogue video synthesiser (which can be directly 
modulated with the analogue waveforms) with a live camera feed, so 
will the visuals of the interferometer... This will be a journey through 
time and space, art & science in parallel. This new performance 
paradigm is to be debuted in the BBC Radio Theatre in Broadcasting 
House for the 20th anniversary celebrations of the BBC World 
Service’s Digital Planet.
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Previous 
Performances

Pint of Science x3 
The Superposition Festival 
The Seventh Wave Festival  
Future Everything 
Maker Monday  
LPM Rome 
Lunar Festival 
Electromagnetic Field 
Gravity Fields 
MTF Stockholm 
MTF Karlsruhe 
Abbey Road Hackathon 
MTF Frankfurt 
Magnetic Modular

https://pintofscience.co.uk/events/birmingham
http://www.thesuperposition.org/
http://www.synthtopia.com/content/2017/12/11/the-seventh-wave-festival-of-electronic-music-coming-to-birmingham/
http://futureeverything.org/events/future-sessions-launch-party/
https://www.bcu.ac.uk/business/steam/makermonday
https://lunarfestival.co.uk/element/gravitational-synthesizer/
https://pintofscience.co.uk/events/birmingham
http://www.thesuperposition.org/
http://www.synthtopia.com/content/2017/12/11/the-seventh-wave-festival-of-electronic-music-coming-to-birmingham/
http://futureeverything.org/events/future-sessions-launch-party/
https://www.bcu.ac.uk/business/steam/makermonday
https://lunarfestival.co.uk/element/gravitational-synthesizer/

