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PROGRAMME NOTE 
 

DEVIANCE 
[DRAFT NOTES] 
DEVIANCE (2023) is a 15’ work for live piano with sound and video design. It responds to a set of 
commissioned EEG / ERP neuroimaging experiments in parallel, constructed and carried out by 
neuromusicologist Christiane Neuhaus in 2022, in conjunction with composer Emily Howard and 
pianist Zubin Kanga as part of the Cyborg Soloists research project. 
 
The EEG experiment involved participants listening to orchestral excerpts from Howard’s earlier 
works Torus (2016) and Mesmerism (2011) while piano chord sequences for the ERP experiment, 
constructed by Howard and recorded by Kanga – as written (the standard) and improvised (the 
deviants) – were based on chords of expanding and contracting major sixth dyads within Torus. 
 
With the aim of reverse engineering as compositional method, DEVIANCE takes particular 
inspiration from the following experimental design features, conclusion and critical points, written 
up by Christiane Neuhaus in her report (September 2022): 
 

1. The brain does not react to regularity but rather to modifications on the assumption that a 
regular trace (the standard) has been built up before. Accordingly, certain deviant audio 
examples have been constructed in order to compare them with the standard. This way, the 
experiment consisted of 90 piano sequences, of which 30 belonged to the standard, and the 
remaining 60 belonged to a first resp. second deviant type. 

 
2. Cuepoints were inserted at the onsets of interesting sound events 

 
3. Presentation order: pseudo-random 

 
4. Listening to orchestral pieces is a highly individual matter 

 
5. [Note: T+STAN – straight Torus chords; T+DEV2 – a deviant: a large-scale accelerando is 

followed by a ritardando.] Regarding topography, an interesting dissociation can be 
observed; in other words: Tone events in T+DEV 2 (in comparison to T+STAN) were 
differently processed at anterior and posterior electrode sites: At fronto-central electrodes 
high N1/P2 reactions were visible for T+DEV 2, indicating a tone-by-tone processing style 
(also partly for T+STAN). The parietal electrodes, in contrast, revealed a sort of (a.) slope and 
(b.) LPC (late positive shift), indicating that the accelerando passage in T+DEV2 is processed 
as an entity, whereas LPC obviously indicates some sort of surprise. Generally speaking: ERP 
curves respond to slight variations in tempo, audible in T+DEV2 at that point in time (a large-
scale accelerando is followed by a ritardando). However, no studies exist for comparison, ie 
to my knowledge this aspect has never been studied before. 
 

6. Changes in tempo, as well as some other musical effects, made T+STAN, T+DEV1, and 
T+DEV2 sound quite dissimilar. Thus, while listening, these sequence types may have been 
processed as completely different entities, ie as separate Gestalts, meaning that listeners 
might have not created a basis for comparison in their minds (which, as such, is the principle 
idea in ERP research). 



The 90-section structure of DEVIANCE involves a large-scale accelerando followed by ritardando 
superimposed upon its inverse: a large-scale ritardando followed by an accelerando. The work can 
also be viewed as 90 standard durations of 10”. 
 
The piano material is entirely created from the original Torus expanding and contracting major 6th 
dyads perpetually oscillating between faster and slower deviations: always searching, ever circling. 
Further deviations involving musical parameters such as register, rhythm and tempo occur pseudo-
randomly. This limited material for piano can be heard as a constant reminder of our own 
limitations and is an invitation to meditate upon the wide-ranging consequences of comparing 
deviants with so-called standards. 
 
Live piano is fused with two intermittent deviant trajectories: sound design by Bofan Ma and video 
design by Erik Nataneal Gustafsson, each offering an alternative response to the original 
experimental brain data. [Further notes re sound & video design to follow.] 
 

Emily Howard, April 2023 
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