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Background

® This study investigated differences in the neural
dynamics of the auditory perceptual system of
individuals with music training compared to
those with no music training.

#* Previous studies have demonstrated that musical
deviants (syntactically irregular chords) elicit
event related potentials/fields with negative

Dynamic Systems

The experimental procedure

! ocation: Northern Ireland Functional Brain Mapping
(NIFBM) facility, UU, Magee Campus, Derry.
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the emergent oscillation, which matches the periodicity of both assemblies, thus

I t coupling the assemblies — allowing for the integration of information (+/>grade 4)’ Groupz (n = 10); no music training.
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the neural response to a deviant sound when the =i |

auditory system was primed using stimulus Lk
entrainment to evoke an auditory gamma-band NNy
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2% Participants responded to the harmonic
relationship between the entrainment stimulus
and the subsequent target stimulus.

** Gamma frequencies carry stimulus information; Above: The auditory priming paradigm uses stimuli, : :
_ . . _ , , , Target Absent (TA) Harmonic Target Inharmonic Target
thus, the paradigm primed the auditory system referred to as pip-trains, to prime the system with trial Present (HTP) trial Present (ITP) trial

with a known gamma frequency and evaluated entrainment frequencies (the e0), and exami

: : : facilitating effects in known responses t
any improvement in the brains response to a £com the harmonic<trictir o
deviant stimulus.
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Musician Reaction Time

Combined MEG neuroimaging and reaction-time (RT) methods
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z | #* The main finding from the analysis of the RT data is that entrainment of 33 Hz, 37 Hz, and AR

39 Hz resulted in responses to inharmonics (deviants) that were significantly faster 3

E compared to harmonic responses. -

_ #* The main findings from the source analyses of the neuroimaging data, in the later time Musicians
Non-Musician e window for the RATN response, converged with the RT results. Non-Musicians

» Following 37 Hz and 39 Hz entrainment, the ERF difference for inharmonics compared
to harmonics, for non-musicians, was significant — located in the right superior frontal
cortex (37 Hz), and the left inferior temporal lobe (39 Hz). Phase-Amplitude Coupling
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_ reconstruction " The phase-amplitude coupling (PAC) analysis revealed more consiste e —
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Examination of differences in responses ﬁ.‘ﬁ: “* Following 33 Hz entrainment, a 6-7 Hz modulation of g

to harmonic and inharmonic target ohaseAmolitud the non-musician group — which is consistent witk
sounds, within and between musicians 1asE-AmpILLCE 6 - 7 Hz theta modulation of gamma significant for ~35% of

and non-musicians Coupling research in this area #°. rOf-Musiciana

Entrainment

o q'ﬁdit]w _ » Differential ERF difference activations were found for musicians and non-musicia
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Gamma-band response - following 33 Hz entrainment — with a source location in the left parahippo
| fusiform gyri for non-musicians and in the left middle frontal gyrus fa

Conclusion

1. Musicians auditory cognition relies on top-down processes, while non-musicians rely on bottom-up processing,
and therefore, their auditory cognition is facilitated by the entrained gamma-band response.

1. The findings of this research provide the first evidence in support of faster reaction-time responses due tc
interaction in phase of an entrained gamma-band response of 33 Hz and a lower endogenous theta rr
approximately 7 Hz — which has been consistently reported in previous research using this paradi
functionally similar paradigm using visual stimuli.

References
1] B. Maess, S. Koelsch, T. C. Gunter, and A. Friederici, “Musical syntax is processed in the area of Broca: an MEG study,” Neuroimage, vol. 11, no. 5,
M. A. Rohrmeier and S. Koelsch, “Predictive information processing in music cognition. A critical review,” Int. J. Psychophysiol., vol. 83, no. 2,
F. Cummins, “Rhythm as entrainment: The case of synchronous speech,” J. Phon., vol. 37, no. 1, pp. 16—28, 2009.

A. Aksentijevic, P. J. Barber, and M. A. Elliott, “Process Timing and Its Relation to the Coding of Tonal Harmony,” J. Exp. Psychol. Hu
M. A. Elliott, “Atemporal equilibria: Pro- and retroactive coding in the dynamics of cognitive microstructures,” Front. Psychol.

LW N



