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1 Introduction

The ability to recognize a tune is an example of musical
semantic memory, as it is detached from direct episodic
experience. For instance, a listener may recognize the
tune of a children’s song regardless of whether it is sung
vocally or played on the piano. The neurophysiologi-
cal aspects of music semantic memory were explored in
(Miranda and Ullman, 2007) using EEG, where a P600
emerges in response to in-key violations for familiar but
not novel melodies, thus denoting processing of a music
semantic memory violation. This is because listeners can
reference each note with the semantic representation of
a familiar melody, which are absent for novel melodies.
Alpha power suppression is usually also more present
as a listener pays more attention to a familiar vs novel
melody (Malekmohammadi et al., 2023). Lastly, since
musicians are trained to have expanded musical short-
term memory (Grassi et al., 2025), here we investigate
whether musical abilities also relate to music semantic
memory as indexed through the P600 and oscillatory ac-
tivity in a music semantic memory paradigm.

2 Methods

Ninety-one healthy Austrian adults listened to 17 famil-
iar and 17 novel melodies during EEG recording. Famil-
iar melodies were taken from Austrian folksongs. The
melodies were set to piano timbre, 60 BPM, C Major,
and collectively had 40 in-key violation notes throughout
the entire experiment. Forty participants only passively
listened to the music (implicit task), while the remain-
ing participants rated each melody’s familiarity on a 1-7
Likert scale (explicit task). P600s were obtained for vi-
olation notes (music semantic memory violation), while
alpha power was obtained during the first 4 seconds of
each song (implicit or explicit memory retrieval). Musi-
cal abilities were recorded using the validated Gold-MSI
questionnaire.

3 Results

There was a significant interaction of melody (familiar
vs novel) and note (violation notes vs unchanged notes),
F(1,84) = 5.625, p = .020, such that violation notes led
to greater P600s compared to unchanged notes only in
familiar melodies. Greater musical abilities were linked
to greater P600s for familiar vs novel melodies, F(1,84)
= 9.497, p = .003, as well as greater P600s for violation

Fig. 1: Topoplots of P600 and alpha power.

notes vs unchanged notes, F(1,84) = 15.558, p < .001.
There was also a significant interaction of hemisphere
(left vs right) and task (implicit vs explicit) on P600s,
F(1,84) = 11.086, p = .001, such that there was a right
lateralization only in the implicit task, and of melody and
task on alpha (F(1,83) = 8.024, p = .006), such that al-
pha suppression is more readily observed in the explicit
condition.

4 Discussion

Stronger P600s for in-key violations of familiar melodies
confirm that they can index a person’s semantic memory
of music. Musical abilities seem to enhance P600s, pos-
sibly indicating stronger representations of the familiar
melodies. The implicit task also induced less alpha sup-
pression and right-lateralized P600s in familiar songs,
suggesting the type of engagement influences attentional
faculties and memory retrieval.
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