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Beat perception is a core component of temporal cognition that enables humans to 

extract a regular pulse from rhythmic auditory input and anticipate the timing of future 

events. While this process believed to be an auditory perceptual phenomenon, recent 

neuroimaging studies suggest the involvement of sensorimotor networks, even in the 

absence of overt movement. The current study investigated the role of the right SMA 

and right PPC in beat perception using transcranial magnetic stimulation (TMS) and 

electroencephalography (EEG). While the PPC is proposed to play a role in aligning 

internal motor-based predictions with external rhythmic input, the SMA was not 

explicitly included in the model but was commonly found activated in beat perception 

studies .We applied continuous theta burst stimulation to the right PPC and right SMA in 

separate sessions, along with a sham condition, to test their respective roles in a beat 

alignment task. Participants completed two subtests of the Adaptive Beat Alignment 

Test (A-BAT): one probing tempo-based timing sensitivity (inter-beat interval, IBI) and the 

other assessing phase-based timing alignment. EEG data were collected before and 

after TMS while participants passively listened to musical stimuli and made predictions 

of upcoming beat patterns. We analyzed event-related spectral perturbations (ERSP) in 

alpha and beta bands over right motor-parietal electrodes (FC2, CP2), time-locked to 

every beat onset. Behavioral results revealed no significant changes in performance 

following either right SMA or PPC stimulation, though phase detection thresholds 

increased numerically after PPC stimulation. ERSP analyses revealed significant 

modulation of oscillatory dynamics following PPC stimulation. Specifically, alpha power 

increased significantly after PPC stimulation (F(1,3) = 9.214, p = .039), and beta power 

decreased (F(1,3) = 10.635, p = .032), indicating a disruption in the sensorimotor 

prediction network. No significant changes in alpha or beta power were observed in the 

SMA or sham conditions. These early results support the idea that the right PPC may 

play a critical role in sensorimotor alignment and predictive timing, consistent with its 

proposed function within the dorsal stream. The absence of significant SMA effects may 

reflect its context-dependent role, potentially engaged more strongly in conditions 

requiring endogenous beat maintenance or increased prediction demands. This 

ongoing study contributes to ongoing efforts to refine our understanding of the neural 

mechanisms underlying temporal prediction. 
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