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witnessed in the voltage and current topograph maps of the
spatial and object-based attention effects. The normalization
procedure (McCarthy and Wood, 1985) also confirmed the
distribution difference between the two attention effects [F
(5,75)=7.18, Pb .0004].



in parietal cortex. These results emphasize the importance of
anterior brain structures for voluntary attention, and more
posterior structures for reflexive attention. Although the



central cueing and/or sustained attention to a location
(Mangun and Hillyard, 1991; Luck and Hillyard, 2000). It could
be that the CTOAs used in these studies were too short for
any posterior effect to build up. This account is not plausible
however, because evidence has suggested that a 300-ms
stimulus onset asynchrony (SOA) is long enough for spatial
attention to affect the posterior N1 (Doallo et al., 2005).
Another possible explanation for this discrepancy between
our experiments and those of Martínez et al. is that the easy
task (simple RT task in Experiment 1) we used would render
the posterior N1 much reduced in amplitude (Hopf et al.,
2002; Vogel and Luck, 2000), whilst also diminishing any
effect of spatial attention (Mangun and Hillyard, 1991). We
should note, though, that Experiment 2 here employed a
difficult discrimination task and replicated our original
finding, which excludes this possibility too. Therefore, we
suggest that spatial attention does not modulate the poster-
ior N1 under conditions of peripheral orienting, at least in the
present experimental setup. It is noteworthy that the anterior
effects of spatial attention that are apparent in the present
experiments also differ from the posterior effects found with
central cueing (Martínez et al., 2006, 2007a,b), suggesting
differences between central and peripheral cueing.

There are grounds to argue that central and peripheral
cueing can involve different processes. Attentional effects
from central cueing are linked to a voluntary mechanism
reflecting an endogenous expectancy which is dependent
upon cue validity. In contrast, peripheral cues can capture
visual attention in a reflexive (exogenous) manner, while also
being used to summon attention endogenously when the cue
has high validity (Müller and Rabbitt, 1989; Pashler et al., 2001).
Previous studies have indicated that different brain activities
can be linked to these two attention mechanisms (e.g.
Hopfinger and West, 2006). The present results, however,
suggest that there may be a difference in the voluntary
attention mechanism invoked by the two cueing methods. In
He et al. (2004), the space-based attention effect was modu-
lated by cue validity whereas the object-based effect was not.
Therefore we suggested that, under peripheral cueing condi-
tions, space-based attention requires the involvement of
voluntary attention while object-based attention is recruited
exogenously. This proposal fits with the current argument for
distinct space- and object-based attention mechanisms under
peripheral cueing conditions, derived here from the contrast-
ing scalp distributions of the effects. Object-based attention,
following a peripheral cue, is mediated by ventral visual
cortical regions and is associated with changes to the posterior
N1. Space-based attention, following the same cue, is
mediated by the parietal lobe and is associated with changes
in the anterior N1.

Unlike Hopfinger and Mangun's studies (1998, 2001), we did
not find any attention effect on P1 under the current
peripheral cueing conditions, for either the detection task
(Experiment 1) or the discrimination task (Experiment 2). This
also differs from data reported by Handy and Mangun (2000),
where a P1 effect was evident under conditions of high
perceptual load. Comparisons across studies are made diffi-
cult by the presence of several differences between experi-
ments, such as the type of cue and the CTOA range used. In
addition to this, our specific method for averaging ERPs across
different stimulus onset locations, collapsing across contra-
and ipsi-lateral electrode sites, could possibly smear the P1
component, which is usually larger at contralateral sites.
However, equivalent attentional effects are usually found at
ipsilateral and contralateral sites when visual stimuli are
presented away from horizontal meridian (e.g., Di Russo et al.,
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