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Alpha-band (8 –12 Hz) EEG activity has been linked to visual attention since the earliest EEG studies. More recent studies using spatial
cuing paradigms have shown that alpha is suppressed over the hemisphere contralateral to a to-be-attended location, suggesting that
alpha serves as a mechanism of preparatory attention. Here, we demonstrate that alpha also plays a role in active target processing. EEG
activity was recorded from a group of healthy male and female human subjects in two visual search experiments. In addition to alpha
activity, we also assessed the N2pc event-related potential component, a lateralized transient EEG response that has been tightly linked
with the focusing of attention on visual targets. We found that the visual search targets triggered both an N2pc component and a
suppression of alpha-band activity that was greatest over the hemisphere contralateral to the target (which we call “target-elicited
lateralized alpha suppression” or TELAS). In Experiment 1, both N2pc and TELAS were observed for targets presented in the lower visual
field but were absent for upper-field targets. However, these two lateralized effects had different time courses and they responded
differently to manipulations of crowding in Experiment 2. These results indicate that lateralized alpha-band activity is involved in active
target processing and is not solely a preparatory mechanism and also that TELAS and N2pc reflect a related but separable neural
mechanism of visuospatial attention.
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Introduction
Alpha-band (8 –12 Hz) EEG oscillations have been linked to vi-
sual processing and attention since the invention of EEG and the
early recordings performed by Berger (1929) and Adrian and
Matthews (1934). These early studies found that alpha power
decreases tonically when the eyes are open compared with when

they are closed and subsequent research showed that alpha power
also decreases phasically when a task-relevant visual stimulus ap-
pears or when visual attention is engaged (Pollen and Trachten-
berg, 1972; Ray and Cole, 1985; Hanslmayr et al., 2011). This link
between alpha suppression and attention may reflect the fact that
decreased alpha power is associated with increased cortical excit-
ability (Klimesch, 2012).

A classic study by Worden et al. (2000) found that alpha sup-
pression is lateralized with respect to an attended location and
this result has been replicated and extended by many following
studies (Worden et al., 2000; Rihs et al., 2007; Jensen and Maza-
heri, 2010; Doesburg et al., 2016). These studies used spatial cuing
paradigms and found that the cue elicits a reduction in alpha
power over both hemispheres, but with a greater reduction over
the hemisphere contralateral to the cued location. These effects
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Significance Statement

The very first EEG studies demonstrated that alpha-band (8 –12 Hz) EEG oscillations are suppressed when people attend to visual
information and more recent research has shown that cuing an individual to expect a target at a specific location produces
lateralized suppression in the contralateral hemisphere. Therefore, lateralized alpha may serve as a preparatory mechanism. In
the present study, we found that a similar lateralized alpha effect is triggered by the appearance of a visual target even though the
location could not be anticipated, demonstrating that alpha also serves as an active mechanism of target processing. Moreover, we
found that alpha lateralization can be dissociated from other lateralized measures of target selection, indicating that it reflects a
distinct mechanism of attention.
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