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Good evening and thank you for joining this Gresham College lecture, coming to you from the 
beautiful LSO St Luke’s in London. My name is Xenia Pestova Bennett. I am a concert pianist, 
university lecturer and musicians’ health advocate, but tonight, we are going to explore a very 
different and fascinating musical instrument together. The Magnetic Resonator Piano (or MRP for 
short) takes an instrument we all know and love, the piano, and augments it beyond what it is 
normally capable of, creating a stunning cyborg hybrid.  
  
However, before I unveil this magical beast, I’d like to look at the history of invention of new keyboard 
instruments and pushing the boundaries of existing instruments, mention the importance of the role 
of collaboration between performers, composers, instrument makers and ultimately, audiences. We 
will then move on to demonstrations and performances.  
  
Throughout the ages, composers and performers worked together with instrument makers, pushing 
instruments beyond what they were capable of to create something better. Since the dawn of 
musical expression, humans explored new sounds, searched for bigger pitch and dynamic range, 
sought out greater power and speed (you might be familiar with anecdotes of Beethoven breaking 
strings and shattering keys, demanding power that the instruments of the time were simply not 
capable of). Without forward-looking musicians and designers, we would not have the instruments 
that we love to listen to today.  
 
You might already be familiar with the harpsichord, a keyboard instrument that can be viewed as a 
direct predecessor of the piano. This instrument was of course very different from the piano: strings 
were plucked by little quills, controlled from the keyboard, unlike hammers hitting strings in the piano. 
This instrument could not change levels of loudness like the piano can: no matter how much energy 
the performer puts into depressing the key, the level remains the same. If we go back in time, we 
learn that Bartolomeo Cristofori di Francesco (1655 – 1731) is credited with inventing the piano. As 
a musical instrument innovator, Cristofori improved existing keyboard instrument design and 
invented several new instruments. From the early 1700’s he worked on what eventually would come 
to be known as the piano: "clavicembalo col piano e forte" (a harpsichord that can play soft and 
loud)”, capable of a greater range than the harpsichord.  
  
Cristofori’s instruments were still very far removed from the modern grand piano. Many radical 
innovations that followed in the evolution of the instrument. These include the additions of a cast 
iron frame in the 1800s, enabling more power and the introduction of the double escapement action 
by Sébastien Érard, patented in 1821 for fast repetition and greater sensitivity of the keys. The most 
recent “hardware” upgrade can be dated back to the invention of the middle or “sostenuto” pedal in 
the 1840s and its subsequent patenting (or, according to some sources, appropriation) by Steinway 
& Sons. This allows selective dampers to be released, so that certain notes can continue resonating.  
 
So, the question for composers, pianists and instrument makers working today is: what’s next? Has 
the concert grand piano simply stopped evolving? Is this instrument now a museum piece, frozen in 
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time? Apparently not – numerous weird and wonderful attempts to enhance what the piano is 
capable of continue being made, with several interesting innovations in the past decade or so.   
  
These include the microtonally fluid returnable piano that can be used to play classical Indian music 
invented by Geoff Smith, the parallel string piano that explores a greater tone variety designed by 
Daniel Barenboim and the insideout piano allowing easier access to the strings for extended 
techniques developed by Sarah Nicolls. Of course, the question is whether these innovations will 
stand the test of time: history is full of neglected musical inventions that we’ve never heard of, waiting 
forlorn behind museum glass, similar to the instruments pictured on my slide.    
  
We’ve looked at how important collaboration is between composers, performers and instrument 
makers: audiences form the next key link in this relationship (in fact, composer Dmitry Kabalevsky 
gave the audience equal standing with composers and performers – without them, music would not 
exist). Sadly, these instruments did not have enough composers writing for them, performers playing 
them or audiences listening to them.  
 
Today’s lecture will focus on an innovative instrument which seems to be doing quite well in terms 
of composers, performers and audiences1. The MRP has a promising future: there are now several 
of these instruments in existence, resident in a range of countries on different continents across the 
globe.   
 
This instrument was designed by composer and researcher Andrew McPherson, now at Queen 
Mary University in London, in 2009. The list of pieces written specifically for the MPR currently 
numbers around 30 contemporary classical compositions, as well as pop and jazz recordings and 
even a major commercial film score (Christopher Robin by Jon Brion). Audiences LOVE the MRP – 
the instrument always draws a crowd around it after a performance. I am only sorry that you don’t 
have an opportunity to see and touch it “in the flesh” today – hopefully, another time soon!  
  
One question that some of you might have at this point is why we would want to add anything to the 
piano in the first place. To help answer this, we will need to look at the wider context and history of 
experimentation over the last hundred years.  
 
While the piano is a beautiful and versatile instrument, it comes with its own limitations. One of the 
most characteristic qualities that we instinctively associate with piano sound is the principle of attack 
and decay: once a key is played, sound gradually dies away. There is absolutely nothing we can do 
to stop it, no matter how hard we might try – unlike a wind instrument player or singer who sustains 
the tone with their breath or a violinist who continues to activate the string with their bow, we have 
very little control over the dying sound, except shaping the resonance. We can’t make sound grow 
louder without repeating the key or playing something else. We also have no control over expressive 
qualities of sound such as vibrato, even though some pianists wiggle their keys suggestively while 
holding down a note in an expressive melody (this is purely for show!). Another limitation is the rigid 
tuning of the piano: we are stuck in equal temperament with twelve equidistant tones repeating 
themselves over and over again, lacking the expressive immediacy of other instruments. For 
example, other string instruments can do pitch bends, sweeping glissandi between several notes or 
bring out different components in the harmonic spectrum (the partials that make up each individual 
sound). Pianos are sadly incapable of these expressive devices.  
  
Innovative musicians found different ways to get around some of these limitations. Composers such 
as Henry Cowell, John Cage, George Crumb, Annea Lockwood and many more expanded the 
relatively limited colour of the piano through so-called extended techniques. These techniques 

 
1 http://instrumentslab.org/research/mrp.html (last accessed 19 May 2021)  
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include ways of playing beyond the keyboard, inserting objects between the strings to change their 
sound, using mallets or other objects to activate resonances as well as plucking and strumming 
strings inside the piano instead of relying on keys and hammers to produce sound.   
  
Experiments with literally bowing the strings of the piano with violin bow hairs or fishing line 
attempted to bridge the gap between decaying and sustained sound (while sounding beautiful, these 
techniques can be messy or complicated to set up with crumbling string rosin and tangled fishing 
wire).  
 
Inventions and gadgets such as the eBow (or Electronic Bow, an electromagnet originally designed 
to use with electric guitars) can be used to continuously activate piano strings, making them ring out 
indefinitely as long as the pedal or a relevant damper are released.   
 
However, all these approaches and techniques require learning and developing new skills for the 
performer and are not necessarily always intuitive. In the case of eBows, there is also an obvious 
limit as to how many you can wield and manipulate at once!  
  
The MRP allows us to bypass many of the limitations of the piano through using existing skills and 
gestural vocabulary of any pianist, activating sounds directly from the keys. This mechanism is 
portable (it fits into two suitcases) and can be installed (and rapidly uninstalled) on any grand piano 
without any damage to the instrument.  
 
As you can see, electromagnets are suspended above the strings of a regular piano. They are safely 
mounted on external supports, which means that there is no physical contact with the strings or the 
mechanism. The magnets are controlled from the piano’s keyboard: an infra-red sensor is mounted 
above the keys. This scanner continuously monitors key position and communicates to the magnets 
via a computer. However, while this sounds incredibly complex (and it is), the computer never takes 
centre stage: it operates quietly in the background, while all the sounds we hear are produced 
acoustically: there is no electronic sound synthesis or manipulation. In other words, the piano is left 
to do what it does best: resonate.  
  
Let’s take a closer look.   
  
My discovery of this instrument occurred in a very physical and tactile way. As I said earlier, I think 
it is extremely important for composers to work together with instruments and instrumentalists so 
that we come up with natural and ergonomic musical gestures and ways of performing that don’t 
hurt the musician or the instrument. As a performer myself, I approached the MRP with no 
preconceptions, playing with sounds as a child would play with toys. It was important for me to 
remain open and discover what the instrument can do without expectations. I took existing text 
scores by radical composers Alvin Lucier and Pauline Oliveros as points of departure and made 
transcriptions of these piano pieces for the MRP.  
 
I went on to create little studies or Études documenting sounds that I had discovered in order to 
learn to replicate and control them.  
 

1. The first obvious feature of the MRP is the ability of the instrument to keep singing. Unlike a 
regular piano, it can continue activating string vibration through electromagnets, for as long 
as I hold down a key, or until the magnet melts from its efforts (we won’t test this aspect!).  
 

2. As well as indulging in this continued resonance, I can also make the volume rise and fall at 
will – on a single note or collection of notes.  
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3. In addition to using these ghostly sustained sounds of the magnets, the MRP allows the 
performer to keep the use of the original piano action, combining the two or switching 
between them at will. This means that I can do interesting “resonance transfer” effects I call 
a “resonant take-over”, such as starting with a regular attack, but then growing into the 
magnetic resonance instead of the expected decay.   

  

4. Combining several high-pitched frequencies allows me to create what I called a “harmonic 
wiggle shimmer” (a highly technical term), playing with unusual timbres. I explore this in my 
piece “Radium”.  

  

5. Repeatedly “tickling” a single key sweeps through the whole harmonic spectrum, akin to 
similar effects on bowed string instruments. You can see that the gesture required to produce 
this effect is very subtle. I can use this effect to create “harmonic trills”, which I explore it in 
my piece “Plutonium”. 

  

6. Holding down a key and playing an adjacent key creates a magical effect of a pitch-bend, 
something that would be physically impossible on a traditional piano. Physically, this is no 
different from what every pianist already knows how to do. I explore this in my piece 
“Actinium”. 

  

7. All of these effects are built into the instrument. However, playing in childlike ways and without 
expectations also enabled me to follow in the great experimental traditions of the last three 
centuries of keyboard evolution and push the instrument beyond what it is capable of. While 
I did not break strings or shatter magnets like Beethoven might have done, I found an 
unintentional, unpredictable and highly volatile byproduct, impossible to control precisely, but 
very fun to play with. I call this a “stutter” effect and explore it in my piece “Radon”. This can 
take a while to set up and doesn’t always behave!  

  
Discovering these sounds led me to incorporate them into a series of semiimprovised pieces. While 
the compositional structure and duration are more or less fixed, the performer has freedom to make 
adjustments depending on the acoustics, how intently the audience members listen and general 
“mood” of the space at the time of performance. Instead of using conventional musical notation, I 
follow in the tradition of text scores that I mentioned earlier, writing verbal instructions with 
occasional notated pitch and rhythm cells or fragments.   
 
As you may have already guessed, my titles all have a radioactive connection! The final results of 
my exploration were two sets of pieces: Glowing Radioactive Elements (2018) for MRP alone and 
Atomic Legacies (2019) for MRP and String Quartet2 recorded with Ligeti Quartet. Tonight, I’d like 
to share with you four pieces from the “Glowing Radioactive Elements” set. You can listen to 
complete recordings through Diatribe Records.  
 
Each piece is associated with a colour combination. While I do not experience synaesthesia, a 
condition that famously manifested for composers including Alexander Scriabin and Olivier 
Messiaen and enabled them to see colours and shapes when hearing sounds or vice versa, the 
sounds and textures suggest visual correspondences for me. I would be very interested to hear 
about your experiences in our virtual Q&A at the end: what colours, shapes or textures do you 
imagine when you hear the music?  
  

 
2 For more information on the pieces and complete recordings, please visit 

https://diatriberecords.bandcamp.com/album/atomic-legacies (last accessed 17 May 2021).  
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Spoiler alerts: the first piece I will play is “Radium”, which glows pale blue. I will continue with 
Plutonium, which glows deep red, moving on to “Radon” (a gas which is yellow at its freezing point 
and orange-red below) and finish with “Actinium” (silvery-white, glowing with a pale blue light), a 
word that comes from the Greek “actinos”, beam or ray.  
 
We’ve looked at the history of the piano and discovered some adventurous new sounds, exploring 
ways to extend what the piano is capable through an innovative instrument, the Magnetic Resonator 
Piano. All instruments including the piano will continue evolving: just like music itself, they can be 
thought of as living and breathing organisms. In fact, instruments are nothing but museum pieces 
without innovative designers, composers, performers and audiences. We are all working together 
to create musical experiences and contribute to musical evolution. Thank you for joining me this 
evening.  
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