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When 2 different visual targets presented among different distracters in a rapid serial visual presentation
(RSVP) are separated by 400 ms or less, detection and identification of the 2nd targets are reduced
relative to longer time intervals. This phenomenon, termed the attentional blink (AB), is attributed to the
temporary engagement of a limited-capacity attentional system by the st target, which reduces resources
available for processing the 2nd target. Although AB has been reliably obtained with many stimulus
types, it has not been found for faces (E. Awh et al., 2004). In the present study, the authors investigate
the underpinnings of this immunity. Unveiling circumstances in which AB occurs within and across faces
and other categories, the authors demonstrate that a multichannel model cannot account for the absence
of AB effects on faces. The authors suggest instead that perceptual salience of the face within the
distracters’ series as well as the available resources determine whether or not faces are blinked in RSVP.
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Since the seminal work of Kahneman (1973), the concept of
limited processing capacity in the brain has been pivotal for
explaining the selective nature of attention. Moreover, the concept
of “limited attention capacity” and metaphors such as “bottleneck”
have been used to explain the reduction in performance in dual-
task compared to single-task paradigms (e.g., Pashler, 1998).
Among the most striking demonstrations of resource limitation in
perceptual processing is the attentional blink (AB) phenomenon
(Raymond, Shapiro, & Arnell, 1992; for a review, see Shapiro,
Arnell, & Raymond, 1997).

The AB phenomenon is usually observed in a rapid serial visual
presentation (RSVP) paradigm when participants are requested to
respond to each of two pre-designated targets. Ample evidence
with stimuli of different kinds demonstrates that if the participant
is requested to respond to two target stimuli (T1 and T2) that are
separated by short time intervals (up to about 400 ms), the pro-
cessing of T1 interferes with the processing of T2 (Shapiro, Cald-
well, & Sorensen, 1997). The effect of AB is demonstrated by a
reduction in T2-related performance when it follows T1 within the
above critical time interval, relative to a condition in which T1 is
ignored or the T1-T2 time interval is longer. Although different
accounts of this phenomenon have emphasized different aspects of
processing T2, they all share the idea that while the processing of
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T1 continues, there is insufficient attention for efficient processing
of T2 either at the perceptual level (e.g., Chun & Potter, 1995;
Duncan, Ward, & Shapiro, 1994; Ward, Duncan, & Shapiro, 1997)
or at the level of working memory and response selection (Joli-
coeur, 1999). Moreover, attentional demands in RSVP increase
due to masking exerted on the targets by the immediately adjacent
distracters (Giesbrecht & Di Lollo, 1998). Consequently, the pro-
cessing of the perceptual representation of T2 might be prema-
turely interrupted, for example by being overwritten in visual
short-term memory by the subsequent stimulus in the series (Bre-
haut, Enns, & Di Lollo, 1999).

Although AB is particularly robust when stimuli are letters,
digits, or artificial symbols, the effect has also been observed
with perceptually rich and naturalistic stimuli, such as scenes or
pictures of objects (Evans & Treisman, 2005). There is, how-
ever, one noticeable exception to this rule. Attentional blink
was absent when T2 was a face and T1 was a symbol, both
requiring identification (Awh, Serences, Laurey, Dhaliwal, van
der Jagt & Dassonville, 2004). However, even faces were
blinked in that study if both T1 and T2 were faces. On the basis
of the distinction between the effective interference with the
recognition of T2 faces by T1 faces, as opposed to the absence
of such interference when T1 were symbols, Awh et al. sug-
gested a multichannel resource-allocation system supporting a
long line of arguments against a unitary pool of attention
capacity (e.g., Navon & Gopher, 1979; Wickens, 1984). Ac-
cording to Awh et al.”’s model, differences between processing
faces and processing the nonface stimuli account for this AB
pattern. Echoing a similar suggestion by Palermo and Rhodes
(2002), they suggested that “holistic” or “configural” processes
that are presumably characteristic of face recognition draw on
different resources channels than the “feature-based” mode of
processing that is presumably characteristic of object (or sym-
bol) recognition.
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The theoretical framework on which Awh et al.’s (2004) model
is based is somewhat supported by neurophysiological and neuro-
imaging studies revealing complex but independent neural net-
works that seem to realize different perceptual and cognitive acts
(e.g., Allison, Puce, Spencer, & McCarthy, 1999; Bentin, Allison,
Puce, Perez, & McCarthy, 1996; Downing, Jiang, Shuman, &
Kanwisher, 2001; Haxby, Hoffman, & Gobbini, 2002; Schwarzlose,
Baker, & Kanwisher, 2005). Moreover, although several electro-
physiological studies showed interactions between processing of
faces and processing objects of expertise (Rossion, Kung, & Tarr,
2004; for a review, see Gauthier & Curby, 2005), this interaction
could be accounted for by the multichannel model if we assume, as
Awh et al. actually did, that these channels are not category
specific but process specific. Indeed, Gauthier, Curran, Curby, and
Collins (2003) assumed that the interaction between the processing
of faces and the processing of cars in car experts reflects the use of
configural processes for cars as well as for faces by experts,
whereas novices use configural processes only for faces. Further-
more, several studies showed that attention can selectively modu-
late neural activity associated with the visual perception of partic-
ular object categories (e.g., Furey et al., 2006; Haxby et al., 1994;
Lueschow et al., 2004; O’Craven, Downing, & Kanwisher, 1999).
However, no direct evidence has been provided so far for a
within-modality dissociation of attention mechanisms linked to
different perceptual processes (cf. Clark et al., 1997). The goal of
the present study is to further explore the differences between AB
effects on faces among objects’ and objects among objects to shed
additional light on the use of attention resources during face
detection and whether the allocation of attention to faces and
objects is, indeed, independent.

The role of attention in face processing has not been exhaus-
tively investigated, and studies have been mainly concerned with
the question of whether faces attract attention automatically or not.
Most of these studies used schematic faces, and the general pattern
of results suggests that although gaze direction and some face
expressions might capture attention (Driver et al., 1999), neutral
schematic faces do not usually pop out (e.g., Brown, Huey, &
Findlay, 1997). This pattern might be taken as evidence that face
processing requires attentional resources like the processing of
nonface objects. However, a recent study using natural faces dem-
onstrated a form of high-level pop-out-like phenomena (Hershler &
Hochstein, 2005), whereas other studies have showed that changing a
face with another face in a six-item display is more likely to be
detected than changing an object with another object (Ro, Russell,
& Lavie, 2001). Although these findings might suggest that, in-
deed, faces are more conspicuous than simultaneously presented
objects and capture attention, they have been challenged either on
their methodological basis (Palermo & Rhodes, 2003), by suggest-
ing alternative (low-level-vision) explanations for the pop-out ef-
fect (VanRullen, 2006), or by demonstrating their susceptibility to
strategic factors (Austen & Enns, 2003). Furthermore, these find-
ings could also be accounted for by the multiple-channel model
suggested by Awh et al. (2004).

Notwithstanding the importance of Awh et al.’s (2004) demon-
stration of face immunity to AB, their results require additional
corroboration. First, the two-target procedure used in that experi-
ment could have imposed different demands on the attention
system than does RSVP (Visser, Bischof, & Di Lollo, 2004).
Second, the perceptual difference between faces and digits might

have been too great to allow proper comparison of the reciprocal
effects. Hence, the absence of AB from digits to faces could
reflect the immense difference in the perceptual richness of the
two stimulus categories rather than independent channels of
attention resources.? Indeed, whereas Awh et al. showed that
faces engage processing resources that are not obstructed by
digits, they also found that when faces were used as T1 there
was a robust AB effect on digits. Note that a strong multichan-
nel hypothesis requires a double dissociation—that is, not only
that objects should not blink faces but also that faces should not
blink objects under similar stimulus conditions.

To address these concerns, in the present study we used a
traditional RSVP procedure to assess AB effects for faces and
other frequently seen objects, manipulating T1 stimuli, T2 stimuli,
and the relationship between them. In Experiment 1 we verified
that the relative immunity of faces to AB is reliable and that the
dissociation between faces and objects is evident in an RSVP
paradigm in which all stimuli are objects and faces of similar
perceptual complexity. Experiment 2 suggested a double dissoci-
ation between faces and objects (watches), showing a modest AB
effect on T2 faces but not on watches when T1 was a face, and on
T2 watches but not on faces when T1 was a watch. In Experiment
3 we found AB effects across two different object categories,
demonstrating that the presumed double dissociation between
faces and objects could not be explained by perceptual factors such
as repetition blindness (RB) alone (Kanwisher, Yin, & Wojciulik,
1999). In Experiment 4, however, we found that increasing the
attentional demands required for processing the faces at T1 aug-
ments the AB on faces but also induces a significant effect on
watches, raising doubts about the double dissociation suggested by
Experiment 2. Finally, in Experiment 5 we showed that the disso-
ciation between the AB effects on faces and watches persists even
if both stimulus types are processed using a feature-based percep-
tual strategy.

Experiment 1

Using a variant of the AB paradigm, Awh et al. (2004) reported
that identifying a digit (T1) significantly impaired identification of
a subsequently presented letter (T2) if the stimulus onset asyn-
chrony (SOA) between T1 and T2 is smaller than 500 ms. In
contrast, the same digit identification task did not reduce the
accuracy in identifying a previously learned face. The goal of the
present experiment was to replicate and extend these findings. In
particular, we sought to (a) use a conventional RSVP paradigm in
which many different stimuli are presented in fast sequence, (b)

! In a recent study, Jackson & Raymond (2006) demonstrated significant
AB effects when T2 unfamiliar faces had to be identified among familiar
or other unfamiliar faces that were distracters. We refer to this relevant
study in the General Discussion.

2 Evidence that faces can be blinked by other rich stimuli such as
watches (albeit less pronounced than by other faces) has been recently
provided (Einhiuser, Koch, & Makeig, 2007). However, the procedure
used in this study was not standard for AB. First, there was no priority of
T1 and T2 (both were equally task relevant). Second, the task required
study of both T1 and T2 for later forced-choice identification. Hence, the
effects observed in that paradigm could reflect visual short-term memory
capacity rather than attention factors.
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compare faces with objects that were similarly complex by using
photographs from the two categories, (c) use a variety of different
exemplars from each category rather than only three exemplars
used repeatedly as in Awh et al. (2004), and (d) compare the AB
effect across objects with the AB effect from objects to faces in a
within-subjects design. To achieve these goals we used a flower
discrimination task for the T1 task, whereas the T2 task was
detection of either a watch or a face, in different blocks. On the
basis of Awh et al.’s results, we predicted that the discrimination
of flowers would blink the detection of watches but not of faces.

Method

Participants. Twelve undergraduates from the Hebrew Uni-
versity with normal or corrected-to-normal vision participated for
class credit or payment.

Stimuli. Stimuli were grayscale photographs of 115 differ-
ent Caucasian faces (57 men and 58 women, front close-up
portraits without hairlines), 115 different analog watches, 120
flowers (60 different tulips and 60 different sunflowers), and
240 different items of furniture (chairs, tables, cupboards, and
sofas). All photographs were the same size; they were presented
at the center of a 19’' (48 ¢m) monitor and subtended a visual
angle of about 3° X 3.2°.

Procedure. A trial started with a fixation cross for 500 ms,
immediately followed by a sequence of 20 pictures presented at a
rate of 14/s with no time intervals between items (Figure 1). Two

T2 (lag3
e (lag3)

Figure 1.
of 20 images in the T2-present condition: Target 1 stimulus (T1), a flower
that was either a sunflower or a tulip; Target 2 stimulus (T2), a face or a
watch (in separate blocks) appeared on 50% of the trials. Conditions were
manipulated within subject in separate blocks; the 18 distracters were
different items of furniture. Each image was exposed for 70 ms with no
time intervals between them. SOA = stimulus onset asynchrony.

An example of a rapid serial visual presentation trial consisting

targets (T1 and T2) were predefined and interspersed among 18
distracters that were items of furniture. Following each trial a
question mark cued the subject to respond to both T1- and T2-
associated tasks, in that order.

The T1 was a flower and was presented in every trial. Either a
tulip or a sunflower was chosen at random from the pool of flower
photographs and presented in either the 7th or the 10th serial
position in the stimulus series. In 50% of the trials the flower was
followed by a T2, which was randomly placed as the 1st, 3rd, or
7th stimulus following T1 (Lag 1, Lag 3, and Lag 7; the respective
SOAs were 70 ms, 210 ms, and 490 ms). In each trial the partic-
ipants were requested to discriminate between sunflowers and
tulips (T1) and to detect whether a T2 was or was not presented.
Responses were given by pressing two of four alternative buttons,
one with the right hand for the T1 discrimination and another one
with the left hand for T2 detection. Both responses were withheld
and given at the end of each trial, cued by a question mark.

The experiment consisted of two blocks of 450 trials each. In
one block the T2 stimuli were randomly chosen faces (without
repetitions), and in the other block the T2 stimuli were randomly
chosen watches (without repetitions). Within each block, 225 trials
contained a T2 with 75 trials at each lag, and 225 trials contained
no T2. The 450 trials in each block were presented in random order
with short breaks after each 75 trials. The order of blocks was
counterbalanced across participants.

Results and Discussion

Discrimination accuracy of flowers (T1) was similar in the two
blocks: 89% and 91% for the faces and watches blocks, respec-
tively, #(11) = 0.669, ns. The following analysis of T2 perfor-
mance was based only on trials in which T1 was correctly identi-
fied.

Detection of faces in this experiment was nearly perfect, con-
siderably better than the detection of watches. More important, as
evident in Figure 2, flowers induced a significant AB effect for
watches but not for faces.

Because performance with T2 at Lag 1 can be attributed to
factors other than AB (e.g., Enns, Visser, Kawahara, & Di Lollo,
2001), the current analysis focused on Lag 3 (T1/T2 SOA = 210
ms) and Lag 7 (T1/T2 SOA = 490 ms).> A T2 Type (face,
watch) X Lag (3, 7) analysis of variance (ANOVA) with repeated
measures showed a main effect of T2 type, F(1, 11) = 11.6, p <
.01; a main effect of lag, F(1, 11) = 10.2, p < .01; and most
important, a significant interaction between the two, F(1, 11) =
10.6, p < .01. Planned contrasts demonstrated that the AB effect
(the difference between detection rate at Lag 7 and at Lag 3) was
significant for watches, #(11) = 3.296, p < .01, but not for faces,
t(11) = 0.216, ns.

The absence of the AB effect for faces in the present experiment
supports the immunity of faces to AB first shown by Awh et al.
(2004). In addition, it extends this finding to a traditional RSVP
paradigm with the use of photographs of lifelike stimuli for both
targets (T1 and T2) and distracters and extends it to an easier
T2-detection task rather than identification. Although ceiling ef-

3 A similar analysis using all three lags as levels in the lag factor yielded
similar results.
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Figure 2. Target 2 stimulus detection rates for faces and watches follow-
ing Target 1 stimulus flower. Flowers induced a significant attentional
blink effect on watches but not on faces.

fects in face detection might partly account for the difference
between faces and watches, it is unlikely that this was the only
factor accounting for this dissociation. First, this pattern of results
was predicted a priori and replicated the previous pattern found by
Awh et al. in which the face-T?2 task required face identification
and performance was lower. Second, a similar pattern was repeat-
edly found using similar stimuli in RSVP in experiments in which
more difficult T2 tasks were used and the performance with faces
was lower (Landau, 2004).* Third, a similar dissociation between
face and watch T2 tasks was found in Experiment 2 with lower
detection rates and without a main effect of stimulus type. Nev-
ertheless, the high performance with faces could, indeed, reflect
the easy discrimination of faces among objects. We return to this
issue in the General Discussion.

According to the multichannel model, a possible interpretation
of the different AB effects induced by the T1 flower on faces and
objects is that faces and various objects engage different percep-
tual channels and perhaps different attention resources. To this
end, in the next experiment we explored whether a double disso-
ciation occurs between AB effects induced by processing faces on
processing objects and vice versa.

Experiment 2

As noted in the introduction, Awh et al. (2004) reported a single
dissociation between faces and digits, but the multichannel hy-
pothesis should predict a double dissociation. To explore this
prediction we used the RSVP method with a T2 face in one block
and a T2 watch in the other block. The major manipulation,
however, was the categorical relationship between T1 and T2. In
one group of participants T1 was a face, and in another group T1
was a watch. The multichannel hypothesis predicts that in the
T1-face group AB would be found for faces, whereas no such
effect would be found in the T1-watch group. Conversely, in the

T1-watch group AB would be found for watches, but no such
effect would be found in the T1-face group.

Method

Participants. ~ Sixty undergraduates from the Hebrew Univer-
sity with normal or corrected-to-normal vision participated for
class credit or payment. Thirty-two were included in the T1-face
group and 28° in the T1-watch group. None participated in Exper-
iment 1.

Stimuli. Stimuli were the grayscale photographs used in Ex-
periment 1 but without the flowers. In addition, 115 Asian faces
and 115 digital watches were added to the Caucasian faces and the
analog watches.

Tasks and design. The RSVP procedure was similar to that
used in Experiment 1. T1 type distinguished between two groups:
In the T1-face group the participants were instructed to report
whether the first face appearing in each sequence (T1) was Asian
or Caucasian. In the T1-watch group, the participants were in-
structed to report whether the first watch appearing in each se-
quence was digital or analog. The second task in each trial was
identical in both groups. It required the detection of T2, which
appeared in 50% of the trials. T2 was presented at the same lags as
in Experiment 1. For each group, T2 was a face in one block and
a watch in the other block, counterbalanced across participants.

Procedure. 'The time course and experimental procedures in
this experiment were identical to those described in Experiment 1.

Results and Discussion

As in Experiment 1, T1-task accuracy was high, and the analysis
of T2 was based only on trials in which T1 was correctly identi-
fied.

As evident in Figure 3, T2 performance dissociated faces and
watches. The direction of this dissociation was determined by the
T1 type. When T1 was a watch, the detection of a subsequent
watch was significantly reduced at Lags 1 and 3 compared to Lag
7, whereas the detection of faces was unaffected. In contrast, when
T1 was a face the detection of a subsequent face was reduced at the
shorter lags compared to Lag 7, whereas the detection of watches
was not significantly affected. As in Experiment 1, for statistical
evaluation we separated the T1 effects on the immediately subse-
quent T2 (Lag 1) from its effects on T2 presented at Lag 3 and Lag
7. In addition to the typical inconsistency of the AB effects at Lag
1, this separation was necessary because, although T2 was never
physically identical to T1, it is conceivable that the effects at Lag
1 were influenced primarily by RB (Kanwisher, 1987), whereas
the difference between performance at Lag 3 and Lag 7 reflects the
AB effect more purely.

4 For example, when the T2-face task was discrimination between Cau-
casian and Asian faces and the T2-watch task was a discrimination between
analog and digital watches (following the same T1 sunflower—tulip dis-
crimination), accuracy for faces was 85% at Lag 3 and 88% at Lag 7,
whereas for watches it was 88% at Lag 3 and 94% at Lag 7, with no main
effect of T2 type and a significant T2 Type X Lag interaction, F(1, 11) =
4.32, p < .06.

5 The data of 4 participants in the T1-watch group were lost by mistake.
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Figure 3. Target 2 stimulus (T2) detection rates, following correctly categorized Target 1 stimuli (T1). A:
Despite different stimuli identity, categorical similarity between T1 and T2 induced a significant repetition
blindness effect on both faces and watches. B: A significant attentional blink was found for faces but not for
watches. C: A significant attentional blink was found for watches but not for faces.

An initial mixed model ANOVA (T1 Type X T2 Type X Lag)
showed a significant second order interaction, suggesting that the
AB effect was different for faces and watches and that this differ-
ence was modified by whether T1 was a face or a watch, F(1,
58) = 72.3, p < .001. Separate ANOVAs for each T1-type group
showed that in both groups the AB effect significantly interacted
with the T2 type, F(1, 31) = 6.55, p < .02, and F(1, 27) = 81.9,
p < .001, for the T1 face and T1 watch, respectively. Finally,
planned r-test comparisons revealed that in the T1-face group the
AB effect was significant for T2 faces, #(31) = 5.17, p < .001, but
not for T2 watches, #(31) = 0.89, p = .38. In contrast, in the
T1-watch group the AB effect was significant for watches, #27) =
8.96, p < .001, but not for faces, #(27) = .58, p = .57. The AB
effect was larger for watches (14.6%) than for faces (4.5%),
#(58) = 5.623, p < .001.

A similar pattern was found for the RB effects at Lag 1. The
mixed-model ANOVA showed a significant interaction between
the T1-type and T2-type effects, F(1, 58) = 690.9, p < .001.
Separate planned #-tests in each group revealed that whereas in the

T1-face group detection of faces at Lag 1 was significantly re-
duced relative to watches, #(31) = 18.52, p < .001, in the T1-
watch group detection of watches was significantly reduced rela-
tive to faces, #(27) = 19.25, p < .001. The difference in the RB
effect on faces (61.9%) and on watches (56.9%) was similar,
1(58) = 1.112, p = .27.

The T1-associated performance was analyzed by a mixed model
ANOVA with T1 group (face, watch) as the between-subjects
factor and T1-T2 categorical similarity (same category, different
category) as the within-subjects factor. This ANOVA showed that
Asian or Caucasian face discrimination was less accurate (81.8%)
than analog or digital watch discrimination (88.3%), F(1, 58) =
11.2, p = .001. In addition, across groups the T1 discrimination
was lower when T1 and T2 were from the same category (83.2%)
than when they were from different categories (86.5%), F(1, 58) =
13.0, p < .001. The absence of an interaction, F(1, 58) = 1.5, ns,
showed that the difference between T1 performance within-
category and across categories was similar across groups (3.3%
and 4.3% for the Tl-watch and T1-face groups, respectively).
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Assuming that the reduced T1 task accuracy in the within-category
condition was induced by the confusion between immediately
repeated stimuli from the same category,® we analyzed T1 perfor-
mance again, only for trials in which T1 was separated from T2 by
two or six items of furniture (that is, Lag 3 and Lag 7). As
expected, this analysis revealed that whereas the difference be-
tween the discrimination of T1 watches (89.7%) and the discrim-
ination between T1 faces (83.7%) remained reliable, F(1, 58) =
8.7, p < .01, there was no difference between the within-category
and across-category conditions, F(1, 58) = 2.1, p = .15. There was
also no interaction between the two factors, F(1, 58) < 1.00.

Using a traditional RSVP paradigm and comparing AB effects
for faces and watches, we found initial evidence for a double
dissociation. This pattern of results suggests not only that watches
do not induce AB on faces but also that faces do not induce AB
effects on watches. The double dissociation seemingly supports the
multichannel model suggested by Awh et al. (2004). However,
there are a few concerns that need to be addressed before accepting
these findings as unequivocal evidence for the multichannel
model.

The first is that the reduction in the detection performance at
Lag 3 within category might reflect a long-lasting RB rather than
an AB. Previous studies showed that RB can be observed among
pictures of different items from the same semantic category, even
if separated by one unrelated object (Kanwisher et al., 1999).
Although in the present study two items of furniture separated T2
from T1, it is possible that the RB lasts longer than previously
anticipated. Although both AB and RB are manifestations of
processing deficits during RSVP, they are distinguished by several
experimental manipulations, which suggests that they are probably
associated with different aspects of visual processing (Chun,
1997). Therefore, before drawing conclusions about the structure
of the attentional system it is important to verify that the pattern in
Experiment 2 reflects the modulation of AB rather than RB.

The second concern is that, although significant, the magnitude
of the face—face AB obtained in Experiment 2 was small—indeed,
much smaller than similar effects found by Awh et al. (2004) in
their Experiment 6. This discrepancy might reflect methodological
differences (such as, for example, peripheral target presentation in
their study as opposed to central presentation in ours); however,
given such a small effect, the present AB effects on faces need
corroboration.

Finally and most important, the absence of an AB effect when
T1 was a face and T2 was a watch in the present study contrasts
with the robust AB effect found by Awh et al. (2004) when T1 was
a face and T2 was a digit. In addition to the difference in the
perceptual distinction of objects relative to digits, it is possible that
the face identification task used at T1 by Awh et al. was more
attention demanding than the race distinction used in the present
experiment. The following two experiments were designed to
address these issues.

Experiment 3

This experiment was designed to address the putative confound
of RB with AB in Experiment 2. The significant AB effect induced
by flowers on watches in Experiment 1 indicates that the process-
ing of these two different stimulus categories might engage the
same processing resources. This interpretation is in line with

theoretically based considerations that led Awh et al. (2004) to
restrict the multichannel hypothesis to faces as opposed to objects,
rather than assuming categorical encapsulation in general. Along
with this theoretical constraint, AB effects should be found across
different categories of nonface objects. RB, in contrast, is by
definition a within-category effect. Therefore, if the double disso-
ciation found in Experiment 2 manifested only RB, it should not
replicate across categories of nonface objects.

To disentangle the contribution of AB and RB effects on the
attenuation of detection rate at Lag 3, in the present experiment we
replicated the design of Experiment 2, this time with two nonface
object categories (cars and watches). Because we assumed that the
doubly dissociated AB is peculiar to faces, our prediction was that
AB would be present for both cars and watches regardless of the
T1 category. In contrast, we predicted a double dissociation at Lag
1, where performance should be influenced primarily by RB.

Method

Participants. Thirty-two Hebrew University undergraduates
with normal or corrected-to-normal vision participated for class
credit or payment. Sixteen were the T1-car group and the other 16
were the T1-watch group. None of the participants were tested in
the previous experiments.

Stimuli.  Stimuli were the 230 watches used in Experiment 2
(115 digital and 115 analog) and 230 cars. Among the cars, 115
were oriented to the left side and 115 to the right side.

Tasks and design. In the T1-car group the participants were
instructed to discriminate the orientation (left or right) of the first
car appearing in each trial and then to detect if a T2 target followed
or did not follow T1. As before, in one block T2 was a watch,
whereas in the other block T2 was a car. In the T1-watch group the
instructions and the tasks were identical to Experiment 2. The
order of the blocks was counterbalanced across the participants in
each group.

Procedure. The procedure was identical to that used in the
previous experiments.

Results and Discussion

As before, the T2 performance was based only on trials in which
T1 performance was accurate (81.4% of the trials in the T1-car
block and 86.4% of the trials in the T2-watch block).

As in Experiment 2, RB doubly dissociated the two groups
(Figure 4A). In the T1-car group, detection of cars at Lag 1 was
very low compared to the detection of watches, whereas the
opposite pattern was observed in the T1-watch group. Similarly, a
double dissociation was also observed at Lag 3 and Lag 7; at both
these longer lags, the detection of cars was better in the T1-watch
block than in the T1-car block, and the inverse pattern was found
for watches. It is important, however, that unlike Experiment 2,
there was an AB effect across as well as within categories, as
evidenced by attenuated detection of watches as well as cars at Lag
3 compared to Lag 7 for both T1 groups. Yet this effect was not
identical between and across categories; the lag effect was aug-

¢ Imagine an Asian face immediately followed by a Caucasian face or a
digital watch immediately followed by an analog watch.
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Figure 4. Target 2 stimulus (T2) detection rates, following correctly categorized Target 1 stimuli (T1). A:
Despite different stimuli identity, categorical similarity between T1 and T2 induced a significant repetition
blindness effect on both cars and watches. B: A significant attentional blink was found for both cars and watches.
C: A significant attentional blink was found for both watches and cars.

mented when the two exemplars were from the same category
(~13%), compared with when T1 and T2 were from different
categories (~5%; Figure 4B).

The pattern described above was corroborated by mixed-design
ANOVAs conducted separately for Lag 1 (the RB effect) and for
Lags 3 and 7 (the AB effect). The T1 Group X T2 Type ANOVA
with detection rate at Lag 1 as dependent variable showed a
significant interaction, F(1, 30) = 428.2, p < .001. Planned ¢ tests
showed that both effects were highly significant, #(15) = 13.13,
p < .001, and #(15) = 15.967, p < .001, for T1-car and T1-watch
groups, respectively, and that the RB effect was similar across
groups, #(30) = 1.250, p = .22.

The AB effect was examined by a T1 Group (T1 car, T1
watch) X T2 Type (car, watch) X Lag (Lag 3, Lag 7) mixed model
ANOVA. This analysis revealed a significant second-order inter-
action between the three factors, F(1, 30) = 16.4, p < .001, which
was further elaborated by separate T2 Type X Lag ANOVAs.
Significant interactions indicated that in both T1 groups the AB

effect within category (13.7% and 13.2% for the car and watch
categories, respectively) was larger than across categories (5.2%
and 5.1% for the T1-car and T1-watch groups, respectively), F(1,
15) = 10.8, p < .005, and F(1, 15) = 6.5, p < .05, for the T1-car
and T1-watch groups, respectively. It is important to note, how-
ever, that in the present experiment cars and watches blinked each
other reciprocally. Planned # tests revealed significant car—watch
AB effects across categories, #(15) = 3.401, p < .005, and #(15) =
1.932, p < .07, for the T1-car and T1-watch groups, respectively.

T1 discrimination was similar for cars and watches, F(1, 30) =
2.8, p = .10. However, as in Experiment 2, discrimination was
more accurate when T2 was from a different category than from
the same category as T1, F(1, 30) = 13.2, p < .01. Although the
interaction was not significant, F(1, 30) = 3.4, p = .075, it is
noteworthy that the category similarity effect was considerably
larger for cars (8.1%) than for watches (2.6%). The same ANOVA
of T1 performance excluding the Lag 1 conditions showed that,
excluding the trials in which T2 was at Lag 1, the difference
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between T1 performance in the within-category condition (85%)
was not different from the T1 performance when T1 and T2 were
from different categories (87.5%), F(1, 30) = 2.9, p = .10. In
addition to showing an interesting reciprocal interference between
the first and the second stimuli in RB, the absence of backward
interference with T1 performance in the within-category blocks at
Lag 3 and Lag 7 supports our assumption that RB is not effective
at these lags.

Because RB does not account for the reduction of T2 detection
at Lag 3 relative to Lag 7 when T1 and T2 stimuli are from
different categories, the present results confirm the existence of an
AB effect across different objects categories. By extension, these
results suggest that the AB effects found within but not across
categories in Experiment 2 reflect, at least partly, some type of
categorical specificity in the processing resources used by faces
and those used by objects. However, significantly larger lag effects
were found within stimulus category than across stimulus cate-
gory, which might suggest a contribution of RB effect to the AB
reduction of T2 detection at Lag 3 in the within-category condi-
tion. This conclusion is also supported by the similar detection
performance at Lag 7 in both the across- and within-categories
conditions (95.4% and 92.6%, respectively). Note, however, that
although RB could in principle account for the significant lag
effect within faces in Experiment 2, it cannot account for the
absence of such an effect when T1 was faces and T2 was watches.
Neither can it account for the absence of a lag effect when T1 was
watches and T2 was faces. Because the absence of AB effects
when faces were processed as T1 on watches at T2 was crucial for
our interpretation, and the overall AB effect between faces was
small, we sought to replicate them in an additional experiment.

Experiment 4

In the present experiment we had two major goals. One was to
replicate the absence of AB effects on T2 watches when faces were
processed at T1. The second goal was to verify the role of attention
in the AB effect on faces by increasing the difficulty of the T1 task,
rendering it more taxing on processing resources (Chun & Potter,
1995; Shapiro, Schmitz, Martens, Hommel, & Schintzler, 2006).
In addition, because we were not interested in RB effects, we did
not use the Lag 1 condition. Instead, we introduced a Lag 9
condition, which allowed us to explore the putative AB effects at
a longer T1-T2 SOA (630 ms).

Method

Participants. Twenty-four undergraduates from the Hebrew
University with normal or corrected-to-normal vision participated
for class credit or payment. None of the participants in this
experiment had ever taken part in RSVP experiments before. The
24 participants were selected from a group of 29 on the basis of a
criterion of more than 60% correct discrimination of T1 faces.

Stimuli. The T2 stimuli were the grayscale photographs of
faces and watches used in Experiment 2. In addition, a new set of
225 faces of Israelis (half men and half women) and 224 faces of
Indians (half men and half women) were used as T1. All the T1
faces were equated for luminance, size, and exclusion of hair line
and paraphernalia of any kind.

Tasks and design. The RSVP procedure was similar to that
used in Experiment 2. The T1 task was face-race discrimination.

Participants were instructed to wait for the end of the RSVP series
and, after the question mark, to press one button if T1 was an
Israeli face and another button if T1 was an Indian face. To ensure
that this task was sufficiently demanding, yet make the discrimi-
nation possible, we chose the task and the particular faces on the
basis of a pilot study in which participants demonstrated above-
chance discrimination performance.

Because in this experiment we were interested only in compar-
ing the AB effect induced by T1 faces on the detection of T2 faces
and T2 watches, the design of Experiment 2 was reduced to one
session with faces as T1. Hence each participant was examined in
two blocks of 450 trials each. In each block 50% of the trials
included a T2 stimulus that was a face in one block and a watch in
the other block (counterbalanced across participants). Participants
were required to detect whether the T2 stimulus appeared after the
T1 face and provide both T1 and T2 responses by button-press at
the end of each trial. There were 75 trials for each T2-present lag,
Lag 3 (SOA = 210 ms), Lag 7 (SOA = 490 ms), and Lag 9
(SOA = 630 ms).

Procedure. 'The time course and experimental procedures in
this experiment were identical to those described in Experiment 2.

Results and Discussion

The discrimination between Israeli and Indian faces was above
chance (70.6%) but considerably lower than the discrimination
between Asian and Caucasian faces in Experiment 2 (83.7%). The
following analyses were based only on trials in which the response
to T1 was correct.

As evident in Figure 5, the discrimination between T1-Israeli
and T1-Indian faces reduced detection of both watches and faces in
the T2 position. This trend is demonstrated by a ~9% lower
detection at Lag 3 relative to Lag 7 for both faces and watches. For
both faces and watches there was no marked change between the
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Figure 5. Target 2 stimulus (T2) detection levels for face and watches
following a Target 1 stimulus (T1) face discrimination task. Difficulty
affected the overall performance level. The attentional blink effects are
larger than in previous experiments; however, contrary to Experiment 2,
the demanding T1-face discrimination task induced an attentional blink for
both T2-face and T2-watch detection. Note also that performance for faces
and watches is not significantly different; both reach a plateau at Lag 7.
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detection at Lag 7 and Lag 9. It is interesting that although T1 was
a face, and notwithstanding the AB effect, faces were detected
slightly better (81.33%) than watches (76.73%).

These effects were analyzed using ANOVA with repeated mea-
sures. The factors were T2 type (face, watch) and Lag (Lag 3,
Lag7, Lag 9). The main effect of T2 type was not significant,
suggesting that across lags, faces and watches were detected at a
similar level F(1, 23) = 2.8, p = .11. A significant lag main effect,
F(2,46) = 23.290, p < .001, and an absent interaction, F(2, 46)
<1, indicated that the AB effects were similar for T2 face and T2
watch. Planned comparisons indicated that for both faces and
watches detection was better at Lag 7 than at Lag 3, F(1, 23) =
25.208, p < .001, whereas the difference between Lag 7 and Lag
9 was not significant, F(1, 23) = 1.6, p = .22.

An ANOVA was performed to measure T1 performance with
factors T2 type (face, watch) and lag (3, 7, 9); it showed that T1
discrimination was lower in the T2 face block compared to the T2
watch block, F(1,23) = 5.32, p < .05. In addition, performance on
T1 was significantly affected by the T2 lag, F(2, 46) = 5.47,p <
.01. Planned comparisons reveal that this effect was due to a
significant decrease in accuracy when T2 appeared at Lag 3
compared to when it appeared at Lag 7, F(1, 23 = 12.25, p < .01),
whereas T1 discrimination was similar for trials in which T2
appeared in Lag 7 and in Lag 9, F(1, 23) = 1.59, p < .22. It is
important to note that there was no significant interaction between
the two factors, F(2, 46) < 1.00, indicating that for both T2-face
and T2-watch condition the backwards effects from T2 to T1 were
limited to Lag 3.

The results of this experiment limit the interpretation of the
double dissociation observed in Experiment 2. Using a more
resource-demanding face discrimination task at T1 (as evident in
the dramatically reduced T1 discrimination accuracy), we were
able to augment the AB effects on faces, as expected. This aug-
mentation supports the interpretation of the Lag 3 effect as AB,
because RB should not be influenced by task modulations. How-
ever, in parallel to the augmentation of AB on faces, a similar
effect was found on T2 watches. The cross-modal effect from faces
to watches is similar, indeed, to Marois, Yi, and Chun (2004), who
reported significant AB effects from faces (T1) to scenes (T2).
Moreover, our present AB effect from faces to watches was
observed for an easy T2 task (detection), whereas in the previous
study the T2 task required a more difficult categorization between
indoor and outdoor scenes. Apparently, across-categories AB ef-
fects when T1 are faces can be obtained in some circumstances but
not in others, probably determined by the difficulty of the tasks
employed.

Regardless of its source, the AB effect casts doubts on the
generality of the double dissociation found in Experiment 2, and
thus on the multichannel model suggested by Awh et al. (2004) to
explain the relative immunity of faces to AB. Whereas the immu-
nity of faces to AB from nonface categories is apparently stable
across task difficulty, the inverse effects implied by a strong
version of the multichannel model depend on the amount of
available resources. In other words, the resources used by faces
and nonface objects, at least for detection, are not completely
independent. To this end, we turn to other accounts for the face
immunity to AB, accounts that draw on the particular processes
that are involved in face but not object perception. Although Awh
et al. interpreted their findings in terms of a multichannel model,

they also associated these channels with different modes of per-
ception for faces and objects. Specifically, they suggested that
faces are using resources needed for global (or configural) percep-
tion whereas nonface objects (or symbols) use other types of
resources dedicated to local (or featural) processing. In the next
experiment in this series, we tested this hypothesis.

Experiment 5

The goal of this experiment was to explore the hypothesis that
the immunity of faces to AB reflects the allocation of resources to
global (or configural) aspects of the stimulus when faces are seen
but to local (or featural) aspects for nonface objects. The design
and procedures as well as the stimulus categories in the present
experiment were similar to those used in Experiment 1 (flowers as
T1, Caucasian faces and analog watches as T2). The T2 task,
however, was discrimination rather than detection. We chose a
discrimination task that required the processing of features rather
than configuration for both faces and watches. For faces, the task
required discrimination of gaze direction (eyes looking to the left
or the right in faces oriented to the viewer); for watches, the task
required discrimination of whether the minute hand pointed after
the half hour (that is, left of the vertical axis) or before the half
hour (that is, right of the vertical axis). Recall that, in fact, Awh et
al.’s (2004) multichannel model suggested that the channels are
actually distinguished by the level of analysis, configural (for
faces) versus featural (for objects). Accordingly, this model should
predict that if the processing of faces and objects use the same type
of process (featural in this case), the same channel will be occu-
pied, and consequently the face immunity to AB from objects will
break down. In other words, this interpretation predicts that if faces
require featural processing, they will be blinked by processing
flowers similarly to watches. The present experiment tested this
prediction directly.

Method

Participants. Twenty undergraduates from the Hebrew Uni-
versity with normal or corrected-to-normal vision participated in
this experiment for class credit or payment. None of the current
participants were tested in previous AB experiments.

Stimuli.  Stimuli were grayscale photographs of 120 different
Caucasian faces (front close-up portraits), 120 different analog
watches, 120 flowers (60 tulips and 60 sunflowers), and 240 items
of furniture (chairs, tables, cupboards, and sofas). Among the
faces, there were 60 in which the pupils in the eyes were edited to
look right and 60 in which they were edited to look left. Among the
watches, in 60 the minute hand pointed to the right of the vertical
axis, and in the other 60 the minute hand pointed to the left of the
vertical axis. Within each group of watches, the hour hand pointed
to different corresponding locations either to the left or to the right
of the vertical axis, selected on random basis. All photographs
were the same size, were presented at the center of a 19'" (48 cm)
monitor, and subtended a visual angle of about 3°.

Design, tasks, and procedures. As in Experiment 1 (in which
the T1 was flowers), the participants were tested in two blocks, one
including faces as T2 and the other watches as T2. The order of the
blocks was counterbalanced across participants. The T1 task in
both blocks was the tulip-sunflower discrimination task as in
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Experiment 1. Unlike Experiment 1, however, a T2 was presented
in each trial. In the T2-face block the participants were instructed
to determine whether the eyes looked to the right or to the left. In
the T2-watch condition, the participants were instructed to deter-
mine whether the minute hand of the analog watch was pointing to
a time before the half hour or after the half hour. All other
procedural details were identical to those used in Experiment 1.

Results and Discussion

T1 performance was slightly higher in the T2-face block
(89.8%) than in the T2-watch block (84.2%), 1(19) = —2.312,p <
.05. The analysis of T2 was based only on trials in which T1
discrimination was accurate.

As evident in Figure 6, decisions across lags about gaze direc-
tion were considerably more accurate (91.1%) than decisions about
watch-arm orientation (73.0%). Further, as in Experiment 1, AB
reduced performance at Lag 3 in the T2-watch block but not in the
T2-face block.

The pattern revealed in Figure 6 was corroborated by T2 Type
(face, watch) X Lag (Lag 3, Lag 7) ANOVA with repeated
measures. This analysis showed significant main effects of T2
type, F(1, 19) = 31.5, p < .001, and of lag, F(1, 19) = 33.6, p <
.001. Most important, however, a significant interaction between
the two factors showed that the effect of lag was different for the
two types of T2, F(1, 19) = 25.6, p < .001. Planned t-tests
demonstrated that whereas for T2 watch the 9.2% difference
between accuracy at Lag 7 and accuracy at Lag 3 was significant,
1(19) = 6.398, p < .001, the 1.3% difference between Lags 3 and
7 in T2-face accuracy was not, #(19) = 1.441, p = .17.

The absence of the AB for T2 face following T1 flower despite
the need to process the face features casts doubt on the assumption
that the relative immunity of faces to AB reflects independence
between configural and featural processes. Note also that this
dissociation occurred despite the higher T1 discrimination accu-
racy in the faces block. Although it is possible that configural
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Figure 6. Target 2 stimulus (T2) discrimination levels for faces and
watches following a Target 1 stimulus (T1) flower task. Difficulty affected
the overall performance level; the pattern seen here is very similar to that
of Experiment 1. Flowers had a significant attentional blink effect on
watches but not on faces.

processes are applied by default when faces are processed (see,
e.g., the composite face effect; Young, Hellawell, & Hay, 1987),
new evidence suggests that when global shapes of faces are en-
countered attention is immediately allocated to the eyes region
where a local/featural process is attempted (Bentin, Golland, Fla-
veris, Robertson, & Moscovitch, 2006). Adding a task that requires
local perception (of gaze direction) should, at the very least,
occupy the featural channel in addition to the configural one.
Hence, these data together with the previous experiments call for
areevaluation of previous accounts of the face immunity to the AB
and the data supporting them.

General Discussion

The goal of the present study was to extend the evidence and
explore the underpinnings of face immunity to AB procedures in
an attempt to understand its cognitive source. In Experiment 1 we
replicated the finding that faces are immune to AB (Awh et al.,
2004) and extended this dissociation to the conventional RSVP
paradigm with T1 and T2 stimuli that were perceptually rich,
lifelike photographs. Further, Experiment 1 extended Awh et al.’s
(2004) results, showing that AB effects dissociate faces and ob-
jects even if the T2 task is simple detection rather than identifica-
tion. In Experiment 2 we found some evidence for a double
dissociation between faces and objects in the AB paradigm: that is,
not only that objects did not elicit an AB on faces but also that
faces did not elicit an AB on objects. In contrast to the absence of
across-category AB effects between faces and watches, in Exper-
iment 3 we found across- as well as within-category AB effects
between cars and watches. Further, the decrement in performance
at Lag 3 relative to Lag 7 was larger within than across categories,
suggesting that RB may have reinforced the AB effect. Yet, the
overall pattern of the results in Experiment 3 showed that the
double dissociation between faces and watches cannot be ex-
plained by RB alone. In an attempt to replicate the absence of AB
effects from faces to objects that was found in Experiment 2 and
augment the AB effect on faces, we used a more resource-
demanding T1 task in Experiment 4. Whereas the AB effect on
faces increased, in this experiment we also found a cross-category
AB effect from faces to watches. The latter result limits a strong
interpretation of the double dissociation found in Experiment 2.
Finally, in Experiment 5 we found that the immunity of faces to
AB effects when T1 is an object holds even if featural processing
strategies are encouraged by the T2 task. This outcome questions
the hypothesis that the immunity of faces to AB is solely explained
by different perceptual processing modes applied to the identifi-
cation of faces and objects (configural and featural, respectively;
cf. Awh et al., 2004). To this end, additional accounts should be
considered.

First, the significant AB effects across flowers and watches and
across cars and watches in concert with the absence of AB effects
across flowers and faces and across watches and faces suggest that
this immunity is peculiar to faces (or other objects of expertise),
rather than a general dissociation between pictures of different
perceptual categories. Why would faces be immune to AB induced
by processing other stimulus categories but not to the processing of
other faces?

Previous studies suggested that two major factors interact to
produce the AB effect. One is visual masking of T2 by the
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subsequent distracter presented in the same spatial location (Bre-
haut et al., 1999). The second is the control and deployment of a
limited-capacity attentional system constrained either during the
identification of visual pattern (Chun & Potter, 1995; Raymond,
Shapiro, & Arnell, 1995) or at a later stage in the information
processing sequence (Jolicoeur, Dell’Acqua, & Crebolder, 2001)
or at multiple locations (Ruthruff & Pashler, 2001). The mul-
tichannel account for face immunity to AB draws from both these
sources: On the one hand, if different perceptual processes occupy
different channels, masking would be more efficient from objects
(items of furniture in this case) to objects than from objects to
faces because in the former case, the same processing channel is
occupied. On the other hand, if different attention resources are
independently allocated to different processing channels, faces
would be immune because allocating resources to the face-
processing channel would not draw on the same pool of resources
that is used to process the T1 object. Although they cast doubts on
the multichannel hypothesis, the present data suggest that both
attention and perceptual differences between faces and objects
probably interact in sparing faces from the deleterious effects of
the AB. The considerably larger AB effect on faces in Experiment
4 relative to Experiment 2, as well as the fact that this effect
dissipates with increasing the SOA between T1 and T2, indicates
that the amount of resources needed to accomplish the T1 task
influences the probability of detecting a face at T2. This pattern
contradicts the view that face processing does not require attention
(e.g., Lavie, Ro, & Russell, 2003; Young, Ellis, Flude, McWeeny,
& Hay, 1986). Moreover, it suggests that a limited-capacity system
is involved in the AB for faces. However, the similar AB effect
from faces to faces and from faces to watches in Experiment 4
suggests that the resource channels used for detecting faces and
objects are not independent. When much resource is engaged in the
T1 face discrimination task, the detection of watches is also
affected. Moreover, despite the parallel AB effects, the overall
probability of face detection was still numerically higher (albeit
not significantly so) than the probability of watch detection in both
Experiments 2 and 4. This trend, along with the conspicuously
high performance with faces overall, suggests that faces are more
easily detected among items of furniture than watches are. A
possible interpretation of this suggestion could imply a sort of
high-level “pop out” effect for faces (Hershler & Hochstein, 2005).
That is, the global and local masking effects of the distracters’ set
(items of furniture) on faces were reduced relative to their effect on
other nonface categories such as cars or watches (see Chun &
Potter, 1995).

According to this interpretation of the masking account, the
detection of stimuli from one category among stimuli from another
category is governed by the degree of cohesion within categories
and the perceptual variance across categories, as well as by the
expertise that observers have with these categories. Following this
line of thought, the global structure of faces is highly coherent and
well distinguished from any other category type. By contrast, the
variability between the global shape of different watches or cars is
higher and might share more perceptual properties with the dis-
tracting items of furniture. Following the reasoning suggested by
Visser et al. (2004), this difference could account, at least partly,
for why AB effects were smaller for faces than they were for
watches and cars when these targets had to be detected among
items of furniture.” The validity of this perceptual discrimination

factor (coupled with the existence of reliable mental representa-
tions of these faces) has been convincingly demonstrated in a
recent study by Jackson and Raymond (2006). These authors used
faces as distracters as well as T2 stimuli in a RSVP paradigm,
manipulating the familiarity of the faces. They found significant
AB effects for unfamiliar faces (regardless of whether the distract-
ers were other unfamiliar faces or familiar faces) but no AB effects
for highly familiar or famous faces. Obviously, the detection of
faces among objects requires different perceptual and attentional
mechanisms than the identification of a particular prelearned face
among other faces. Nevertheless, these data converge with ours in
demonstrating that (a) face processing requires attention resources
when they cannot be easily discriminated; (b) a multichannel
hypothesis based on different processing modes for faces and
objects cannot solely account for face immunity to AB, even if the
distracters are nonfaces; and (c) the saliency of faces among
nonface distracters is an important factor in determining the sus-
ceptibility of the face to AB. Finally, we should also remember
that humans are experts in processing faces (Bukach, Gauthier, &
Tarr, 2006) and therefore might be more efficient when processing
faces, rendering them easier to detect. Therefore, it is possible that,
on the one hand, faces are easier to detect among objects as
perceptual images and, on the other hand, this process is addition-
ally facilitated by experience. The consequence of both these
factors might be that reduced resources are necessary to detect
faces, accounting for their immunity from AB without additional
assumptions of resource-independent channels.

Perceptual discrimination, however, cannot account for the en-
tire pattern of effects unveiled in the present study. In particular,
this type of interference cannot account for the higher within- than
across-category AB effects when cars and watches were compared.
Recall that in both T1-type conditions the distracters were the
same. This pattern corresponds with previous work showing that
the magnitude of the AB is determined by the degree of similarity
between the attentional demands of T1 and T2 (Raymond et al.,
1995). Indeed, several authors have suggested that the categorical
specificity reflected by the AB might index the cost of reconfig-
uring the attentional system for processing T2 after the processing
of T1 (Enns et al., 2001), or even across distracters and targets
(Visser et al., 2004).

In conclusion, the present study suggests that the occasional
immunity of faces to AB reflects the perceptual salience of the face
category, which might reduce the amount of resource needed to
detect faces among distracters from a different category. Further-
more, these data demonstrate that even when the task is as simple
as detecting faces among distracters from a different category, the
availability of processing resources (as determined by the com-
plexity of the T1 task) influences performance. This conceptual-
ization is in line with Chun and Potter’s (1995) elegant demon-
stration that the detection of T2 in RSVP is a function of both
global and local target—distracter discriminability and is modu-
lated by the difficulty of T1 processing. In fact, the present data
extend the two-stage model for the AB suggested by these authors,
showing that similar factors account for AB to faces, objects, and

7 Note, however, that unlike Visser et al. (2004), we found here signif-
icant (albeit not very large) AB effects even if the targets and distracters
were from different categories.
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symbols. The apparent immunity of faces to AB does not reflect a
special attentional or perceptual channel but rather their particular
perceptual salience. It remains to be seen whether similar effects
are found for other objects of expertise.
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