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Both exogenous and endogenous target salience
manipulations support resource depletion
accounts of the attentional blink: A reply to
Olivers, Spalek, Kawahara, and Di Lollo (2009)
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Input control theories of the attentional blink (AB) suggest that
this deficit results from impaired attentional selection caused by
the post-Target 1 (T1) distractor (Di Lollo, Kawahara, Ghorashi,
& Enns, 2005, Olivers, van der Stigchel, & Hulleman, 2007).
Accordingly, these theories predict that there should be no AB
when no distractors intervene between the targets. Contrary to
these hypotheses, Dux, Asplund, and Marois (2008) observed an
AB (T3 deficit) when three targets, from the same attentional set,
were presented successively in a rapid stream of distractors, if
subjects increased the resources they devoted to Tl processing.
This result is consistent with resource depletion accounts of the
AB. However, Olivers, Spalek, Kawahara, and Di Lollo (2009)
argue that Dux et al.’s results can be better explained by the re-
lationship between T1 and T2, and by target discriminability ef-
fects, rather than by the relationship between T1 and T3. Here,
we find that manipulating the resources subjects devote to T1,
either exogenously (target perceptual salience) or endogenously
(target task relevance), affects T3 performance, even when T2
and target discriminability differences are controlled for. These
results support Dux et al’s conclusion that T1 resource depletion
underlies the AB.

The attentional blink (AB; Raymond, Shapiro, & Ar-
nell, 1992) refers to subjects’ reduced ability to report the
second of two targets (T2) in a rapid serial visual presen-
tation (RSVP) stream of distractors, if this target appears
within 200—600 msec of the first target (T1). Recently, the
mechanisms responsible for this deficit have been under
debate: We (Dux, Asplund, & Marois, 2008) suggested
that the AB reflects T1 resource depletion (RD); however,
Olivers, Spalek, Kawahara, and Di Lollo (2009) state that
we have “no basis for such a claim” (p. 214) and present
alternative explanations for our results. Below, we present
new data and arguments that refute Olivers et al.’s (2009)
hypotheses and provide further support for RD accounts
of the AB.

As we previously discussed (Dux et al., 2008), a classic
theory of the AB postulates that the deficit arises because
of limited-capacity resources being devoted to T1 process-
ing at the expense of T2 (see, e.g., Chun & Potter, 1995;
Jolicceur & Dell’ Acqua, 1998). According to this theory,
at short T1-T2 lags, T2 performance suffers because T1
is the subject of limited-capacity attentional processing

when the second target appears, whereas at longer lags
T2 performance is unimpaired because T1 processing is
complete before the presentation of T2. Recently, such
RD accounts have been challenged by the finding that
in RSVP streams in which three targets, drawn from the
same attentional set, are presented sequentially (uniform
condition), performance for the third target does not differ
from that for the first target. However, if the second target
is replaced with a distractor from a different attentional
set (varied condition), T3 performance is significantly im-
paired relative to that of T1 (see, e.g., Di Lollo, Kawahara,
Ghorashi, & Enns, 2005). According to the RD account,
an AB (T1 performance > T3 performance) should be ob-
served in both the uniform and varied conditions, because
T1 will undergo the same limited-capacity processing in
both conditions. The finding that an AB only occurs in
the varied condition therefore appears inconsistent with
RD theories.

To account for these three-target results, Di Lollo et al.
(2005) and Olivers, van der Stigchel, and Hulleman (2007)
proposed that it is not T1 processing, but rather processing
of the distractor that directly follows T1 (T1+1 distrac-
tor), that gives rise to the AB. The precise mechanisms
hypothesized to be responsible for causing the AB in these
input control (IC) accounts differ, with Di Lollo et al. sug-
gesting that the T1+1 distractor disrupts an input filter,
whereas Olivers et al. (2007) postulated that this stimulus
instead triggers a suppressive response. However, both
models suggest that the AB does not represent depletion
of T1 resources, but rather imprecise attentional control
upon presentation of the T1+ 1 distractor.

We (Dux et al., 2008) recently challenged these IC ac-
counts by demonstrating that an AB can be observed not
only in varied trials, but also under uniform conditions, if
subjects increase the resources they devote to T1 process-
ing. First, we replicated Di Lollo et al. (2005) by demon-
strating that no AB was observed for T3 when three white
letter targets were presented sequentially among a stream
of white digit distractors (uniform condition), but that a
T3 deficit was present when T2 was replaced with a white
digit target (varied condition). To increase the attentional
resources devoted to T1, we colored the target stimuli red,
thus causing T1 to capture attention because of its abrupt
color onset (Maki & Mebane, 2006) relative to the pre-
ceding distractors. In comparison with the uniform con-
dition of all white stimuli, this target color manipulation
increased T1 accuracy and lowered T3 accuracy, thereby
creating a blink, as predicted by the RD account of the AB.
Finally, we confirmed that the T3 deficit was indeed an
AB, and not a working memory maintenance limitation, by
manipulating the lag (the standard AB manipulation) be-
tween T1 and T3 under red-target uniform conditions, with
T3 appearing either directly after T2 (short lag) or after
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five distractor items following T2 (long lag). We observed
a much greater T3 deficit at the short relative to the long
lag, indicating that the T1-T3 performance difference was
most likely caused by an encoding bottleneck. From these
results, we concluded that an AB can be observed under
uniform conditions if sufficient resources are devoted to
T1 processing. This finding fits remarkably well with RD
theories but poses a serious challenge to IC accounts, be-
cause the latter theories predict that an AB should not be
observed unless a T1+ 1 distractor impairs attentional con-
trol (Di Lollo et al., 2005; Olivers et al., 2007).

Olivers et al. (2009) agree with us that IC theories cannot
account for ABs observed under uniform conditions, but
they dispute whether the T3 deficits observed in our study
(Dux et al., 2008) were indeed ABs. They have two main
points of criticism: (1) performance levels on T1 and T3 are
not directly related, but instead reflect separate relationships
between T1 and T2 and between T2 and T3. Consequently,
in their view, we have misinterpreted a correlation. (2) The
enhanced T3 performance we observed at the long lag rela-
tive to the short lag reflects increased discriminability for
T3 in the former condition rather than recovery from RD.
Below, we present arguments and new data that refute the
claims of Olivers et al. (2009). Furthermore, we not only
replicate our previous finding that increasing T1 perceptual
salience can trigger an AB under uniform conditions, we
show that manipulations that affect T1 task relevance can
also trigger an AB. Taken together, these new findings pro-
vide strong support for RD accounts of the deficit.

Do Subjects Trade Off T1 and T3 Performance?
Olivers et al. (2009) suggest that differences in T1 and
T3 performance between uniform and varied trials, in
which all stimuli are the same color, do not reflect subjects
trading off T1 and T3 performance, but are instead due to
the influence of T2 on the two other targets. Put differ-
ently, Olivers et al. (2009) propose that T1 and T3 perfor-
mance levels are not related and that the performance dif-
ferences between uniform and varied conditions instead
reflect T2 being drawn from a different category in the two
conditions. In support of their hypothesis, Olivers et al.’s
(2009) reanalysis of previous data (from Olivers et al.,
2007) shows that T1 performance was not affected when
a third target was added to either two-target uniform or
varied trials (as might be expected if targets compete for
limited attentional resources), but that it was significantly
decreased whenever a second target was inserted between
T1 and T3. This finding provides evidence that T2 may
indeed contribute to T1 performance differences between
the uniform and varied conditions. However, this result
is also somewhat consistent with RD accounts, since it
could reflect a trade-off in performance between the first
and second targets due to the temporal position of T2.
More importantly, Olivers et al.’s (2009) criticism is not
applicable to Dux et al.’s (2008) findings, because their
conclusion that T1 and T3 performance levels are related
is not based on the comparison of uniform and varied tri-
als, but rather on the comparison of red- and white-target
groups. Crucially, in both groups, T2 was drawn from the
same category as the other targets and T3 was equally dis-

criminable, because it was masked by stimuli of the same
color. Thus, Dux et al.’s finding of enhanced T1 and re-
duced T3 performance in the red-target uniform condition
relative to the white-target uniform condition (with a trend
in the same condition in the varied trials) cannot be due
to the influence of T2, because there were no differences
between the conditions in the stimulus characteristics of
T2, relative to its surrounding targets. Therefore, subjects
do directly trade off T1 and T3 performance under three-
target RSVP conditions.

EXPERIMENT 1
Further Evidence of a T1-T3 Trade-Off

Our previous study (Dux et al., 2008) provided evidence
for a T1-T3 performance trade-off when the exogenous
salience of T1 was manipulated. However, if RD accounts
of the AB are correct, other T1 attentional manipulations
should also affect T3 performance. Specifically, endog-
enous manipulations of target relevance should yield the
same results. Moreover, if subjects trade off T1 and T3
performance under RSVP conditions, then, just as T1 per-
formance increases and T3 performance decreases when
T1 is attentionally emphasized, the reverse pattern of per-
formance (lower for T1 and higher for T3) should be ob-
served when T3 is prioritized.

To test this, we presented subjects with uniform and
varied trials containing targets and distractors of the same
color and manipulated the resources subjects devoted to
T1 and T3 by varying each target’s task relevance (see
Figure 1A): One group of subjects had to report either
all of the targets or just T1 (randomized within blocks;
T1-relevant group), whereas the other group had to re-
port either all of the targets or just T3 (73-relevant group).
Thus, for one group, T1 was relevant in 100% of the trials
and T2 and T3 were relevant in only 50% of the trials,
whereas for the second group, T3 was always relevant and
T1 and T2 were relevant in only half of the trials. If re-
source depletion gives rise to the AB and subjects trade
off performance between T1 and T3, performance should
be reduced for T3 relative to T1 in T1-relevant trials. Con-
versely, T3-relevant trials should result in increased T3
performance and reduced T1 performance.

Method

Subjects. Forty-eight members (19 females, 29 males; mean
age = 19 years) of the Vanderbilt University community partici-
pated. Subjects were allocated to either the T1-relevant or the T3-
relevant group (24 subjects each). All had normal or corrected-
to-normal vision. Three additional subjects were excluded for not
following the task instructions.

Design. Two independent variables were manipulated: target
relevance (T1- vs. T3-relevant group) and trial type (uniform vs.
varied). Target relevance was manipulated between groups, whereas
trial type was manipulated within groups across blocks of trials. T1,
T2, and T3 accuracy levels were the measured variables.

Stimuli and Apparatus. The stimuli were white and appeared
centrally on a gray background in Courier New font, subtending 1°
of visual angle at a viewing distance of approximately 57 cm. In the
uniform trials, the targets were three letters drawn from the alphabet,
excluding I, L, O, Q, U, and V, and in the varied trials, they were two
letters and a digit (2-9). The distractors were also selected from the
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A Experiment 1
Uniform Varied
Time
(93.3 msec each stim)
Groups
T1 Relevant: T3 Relevant:
Report Report
T1,72,&T3 T1,7T2,&T3
orT1 orT3
493 msec
B Experiment 2
Short Long Long
Lag Lag Lag

Experiment 2A Experiment 2B

Experiment 2C

Figure 1. (A) Example RSVP streams for Experiment 1. (B) Example RSVP streams for Experiments 2A, 2B, and 2C. The black

stimuli of the figure appeared in red in all of the experiments.

digits 2-9. No stimulus was repeated in the RSVP stream, and each
trial included three targets, seven distractors, and an “&” mask that
appeared at the end of the stream. The stimuli were presented for
93.3 msec each, with no interstimulus interval. T1 appeared equally
often at Serial Positions 3—7 and was immediately followed by T2
and T3. The experiment was programmed using MATLAB and the
Psychophysics Toolbox (Brainard, 1997; Pelli, 1997).

Procedure. The experiment was self-paced. Trials began with a
white fixation square for 493 msec, followed by the RSVP stream.
For all trials, subjects entered the identity of the target(s), without
time pressure, via a keyboard at the end of each stream when visually
prompted (e.g., “Target 1?””). To manipulate the resources subjects
devoted to the targets, the task relevance of T1 and T3 was manipu-
lated across groups of subjects. For the T1-relevant group, all trials
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involved reporting T1, whereas half of the trials also required report
of T2 and T3. Similarly, for the T3-relevant group, all trials involved
reporting T3, whereas only half required the report of all three targets.
Importantly, subjects were only aware of whether they were to report
one or three targets at the end of each trial. The presence of trials in
which only one target required report was expected to lead subjects to
emphasize the processing of either T1 or T3 over the other targets (T1
for the T1-relevant group and T3 for the T3-relevant group).

Each of the two test blocks contained 120 trials, the first 20 of
which were practice and therefore not analyzed. Within groups, the
trial type of the first block was counterbalanced across subjects.

Results and Discussion

Figure 2 displays mean target accuracy for the uniform
and varied trials, plotted separately for the T1-relevant and
T3-relevant groups (data from single-target trials were
excluded from the analysis). The data were submitted to
a 2 (target relevance) X 2 (trial type) X 3 (target num-
ber) mixed factorial ANOVA, which yielded a significant
interaction between target relevance and target number
[F(2,92) = 11.9, p < .001], indicating different patterns
of performance, in both uniform and varied trials, across
the three targets in the two groups.

Unsurprisingly, a T3 deficit (relative to T1) was found
in the varied condition for the T 1-relevant group [#(23) =
10.6, p < .001]. More importantly, a T3 deficit was also
observed in the uniform condition for that group [#(23) =
2.9, p < .008]. Thus, by endogenously increasing the re-
sources subjects devoted to T1 processing, we observed a
T3 deficit under uniform conditions.

Strikingly, a reversed pattern of results was found in the
T3-relevant group. Specifically, in the uniform condition,
T3 accuracy was superior to that for T1 [#(23) = —2.9,

T1 Relevant T3 Relevant
ReportT1,T2, & T3 ReportT1,T2,&T3
ORjust T1 ORjustT3
100 r -o  Uniform
—s— Varied
80
>
)
o
g 60 |
<
=3
c
S 40 |
=
20 t
0 .
1 2 3 1 2 3
Target Target

Figure 2. Mean T1, T2, and T3 accuracy in Experiment 1 as a
function of trial type (uniform vs. varied), plotted separately for
the T1-relevant and T3-relevant groups.

p <.009]. Moreover, although a complete pattern reversal
was not observed in the varied condition, the accuracy
difference between T1 and T3 was nevertheless smaller
here than that which was found in the varied condition
for the T1-relevant group, because of a decrease in T1 ac-
curacy and an increase in T3 performance [#(46) = 2.5,
p <.02].

Taken together, these results show that subjects do
trade off T1 and T3 performance under uniform condi-
tions, since we found that simply varying the relevance
of the targets—without manipulating their physical ap-
pearance—influenced the patterns of T1 and T3 accuracy.
Importantly, these results were obtained without manipu-
lating the T2 category, and there was no influence of target
relevance on T2 (ps > .5). Thus, performance levels on T1
and T3 do appear to be directly related, contrary to Olivers
et al.’s (2009) proposal.

EXPERIMENT 2
Dux et al’s (2008) Lag Effect Reflects RD

To test whether the T3 deficit observed under uniform
conditions was indeed an AB rather than the reflection
of a working memory storage limitation (because of the
requirement to maintain three targets), Dux et al. (2008)
varied the temporal lag (the standard AB manipulation)
between T1 and T3 under red-target uniform conditions.
Their logic was that if depletion of T1 resources was re-
sponsible for the AB, T3 performance should recover with
increasing lag, as more attentional resources were released
from T1 processing. A T3 deficit was observed at both
the short (targets presented successively) and long (T2
and T3 separated by five distractors) lags, but the deficit
was much larger in the former condition. Thus, Dux et al.
concluded that their uniform T3 deficit was an AB, most
likely caused by an encoding bottleneck.

Olivers et al. (2009) challenge this conclusion and in-
stead argue that the lag effect we observed was simply
due to T3 being more discriminable at the long than at
the short lag, because only in the former condition was
T3 an abrupt color onset. After replicating the lag effect
from Dux et al. (2008) when the targets and distractors
differed in color, Olivers et al. (2009) found no T3 perfor-
mance difference between the short and long lags when
the posttarget distractors were the same color as the tar-
gets. At first glance, Olivers et al.’s (2009) results suggest
that our lag effect was indeed simply due to differences
in T3 discriminability at the short and long lags. How-
ever, whereas Olivers et al. (2009) replicated the original
result, they did not replicate our methodology: In addi-
tion to equating T3 discriminability, they randomly varied
both lag and T1 stream position within blocks of trials,
whereas we did not. This difference is important, because
manipulations that increase the uncertainty of the tempo-
ral position of the targets in RSVP have been shown to
increase AB magnitude (Chun & Potter, 1995; Martens &
Johnson, 2005). Thus, Olivers et al.’s (2009) results could
be due to equating T3 discriminability across the short
and long lags or to the interaction of this manipulation
and the other experimental characteristics they altered.
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To test whether discriminability alone was the important
factor, we therefore equated T3 discriminability between
the short- and long-lag trials using Dux et al.’s original
design (Experiment 2A). In addition, we tested whether
increasing the lag further reduced the T3 deficit, since a
more complete recovery from the AB might be observed
at very long lags (Experiment 2B). Finally, because sub-
jects had to remember T3 for a longer period of time in the
short-lag condition, we also tested whether having equal
numbers of post-T3 distractors with the short and the long
lags yielded the same results (Experiment 2C).

Method

Experiment 2 was identical to Dux et al.’s (2008) second experi-
ment, except as specified below.

Subjects. Forty-two members (17 females, 25 males; mean age =
19 years) of the Vanderbilt University community participated. The
subjects were excluded if they had low T1 accuracy (viz., =69%;
n = 5), but this criterion did not change the pattern of results. Each
experiment had 14 subjects.

Design. In all of the experiments, lag (short or long) was ma-
nipulated across blocks of trials. Short-lag trials contained three
targets presented successively, whereas in long-lag trials five (Ex-
periment 2A) or nine (Experiments 2B and 2C) distractors separated
T2 and T3.

Stimuli and Apparatus. In both blocks of trials, three red let-
ter targets appeared in an RSVP stream of digit distractors (see
Figure 1B). Distractors prior to T1 were white, and those post-T1
were red; 8 distractors were present in Experiment 2A, 12 in Ex-
periment 2B, 3 in the short-lag condition of Experiment 2C, and
12 in the long-lag condition of Experiment 2C. For short-lag trials,
targets appeared at Serial Positions 3, 4, and 5. In the long-lag tri-
als of Experiment 2A, targets appeared at Positions 3, 4, and 10,
whereas in Experiments 2B and 2C they appeared at Positions 3, 4,
and 14. Repeated presentations of distractors (necessitated by the
length of the RSVP streams in Experiments 2B and 2C) occurred at
least 650 msec apart.

Experiment 2A

Experiment 2B

Procedure. All targets required report in each trial. One block of
each trial type was completed (120 trials each, the first 20 of which
were practice). Presentation order was counterbalanced across
subjects.

Results and Discussion

Figure 3 shows mean target performance at the short
and long lags, plotted separately for Experiments 2A, 2B,
and 2C. The data from the experiments were submitted to
separate 2 (lag) X 3 (target number) repeated measures
ANOVAs, each of which yielded a significant two-way
interaction (F's > 4.9, ps < .02), demonstrating that in all
of the experiments, performance across the three targets
was different in the two lag conditions.

In Experiment 2A, significant T3 deficits were pres-
ent at both the short lag [#(13) = 4.7, p < .001] and the
long lag [#(13) = 2.7, p < .02], but this T1-T3 difference
was much smaller in the latter condition [#(13) = 2.2,p <
.05]. Experiment 2B demonstrated that the T3 deficit in
the long-lag condition was abolished when the T1-T3 lag
was increased (from lag 7 to 11). Here, whereas there was
still a significant T3 deficit at the short lag [#(13) = 4.8,
p <.001], this deficit was absent at the long lag (p = .18).
Finally, Experiment 2C confirmed that T3 performance
differences between the short and long lags were not due
to a larger number of distractors following T3 in the for-
mer condition, because when a single distractor followed
T3 at both lags, the results mirrored those from Experi-
ment 2B: a T3 deficit at the short [#(13) = 2.7, p < .001],
but not the long (p = .34), lag.

Taken together, these results replicate those from Dux
et al.’s (2008) second experiment and indicate that a lag
effect can be obtained when controlling for T3 discrim-
inability differences between the lags. Evidently, Olivers

Experiment 2C
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Figure 3. Mean T1, T2, and T3 accuracy as a function of T1-T3 lag (short vs. long), plotted sepa-

rately for Experiments 2A, 2B, and 2C.
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et al.’s (2009) failure to find an attenuated T3 deficit at the
long lag reflects the interaction of their color manipula-
tion with the other methodological differences that they
employed relative to Dux et al.’s experiment. These results
also confirm that Dux et al.’s uniform T3 deficit is not due
to a working memory maintenance limitation, because T3
performance was worse at the short than at the long lag,
even though both conditions contained the same number
of targets.

CONCLUSIONS

Olivers et al. (2009) claim that Dux et al. (2008) pro-
vided no evidence supporting the hypothesis that the de-
pletion of attentional resources by T1 gives rise to the AB.
They suggest that subjects do not trade off performance
between T1 and T3 under uniform conditions, and that
Dux et al.’s lag effect in red-target uniform trials was the
result of differences in T3 discriminability at the short and
long lags. In short, they postulate that the uniform T3 defi-
cit found by Dux et al. was not an AB.

Here, we have not only shown that our uniform T3
deficit is indeed an AB, but also that it can be produced
regardless of whether the attentional resources devoted to
T1 are manipulated exogenously or endogenously. In Ex-
periment 1, we demonstrated that three-target RSVP per-
formance could be strongly affected by manipulating the
task relevance of the targets. When T1 required report on
100% of the trials and T2 and T3 required report on only
50% of the trials, T1 accuracy increased and T3 accuracy
decreased. When T3 accuracy was emphasized, the oppo-
site pattern of results was observed. In addition, Experi-
ment 2 demonstrated that the larger T3 deficit observed
in uniform trials at the short lag than at the long lag was
not due to T3 discriminability differences between these
conditions. This result also demonstrates that a working
memory maintenance limitation cannot explain the AB
observed in the uniform trials. Taken together, these find-
ings reinforce those of Dux et al. (2008) and demonstrate
that subjects do trade off target performance in uniform
trials. Our results therefore strongly support RD accounts
of the AB, because they demonstrate that attentional pri-
oritization of T1 impairs T3 processing.

It is worth noting, however, that the flexibility of these
attentional resources may not be unlimited, since the re-
sults from the varied condition of Experiment 1 demon-
strate that, although emphasizing T3 influences both T1

and T3 performance, it does not always lead to perfor-
mance for the third target being superior to that for T1 (as
was the case in the T3-relevant uniform trials). In addition,
our results do not rule out the possibility that selection
limitations may contribute to the AB deficit. However, our
findings (Dux et al., 2008; the present article) do place
severe constraints on IC accounts, because they show that
aT1 processing bottleneck plays a vital role in the genera-
tion of the AB. Evidently, the T1 RD hypothesis is well
and truly back in the saddle.

AUTHOR NOTE

NIMH Grant RO1 MH70776 to R.M. supported this work. Correspon-
dence related to this article may be sent to P. E. Dux, Department of
Psychology, Vanderbilt University, 428 Wilson Hall, 111 21st Avenue
South, Nashville, TN 37203 (e-mail: paul.dux@vanderbilt.edu).

REFERENCES

BRAINARD, D. H. (1997). The Psychophysics Toolbox. Spatial Vision,
10, 433-436.

CHUN, M. M., & POTTER, M. C. (1995). A two-stage model for multiple
target detection in rapid serial visual presentation. Journal of Experi-
mental Psychology: Human Perception & Performance, 21, 109-127.

D1 LorLo, V., KAWAHARA, J.-1., GHORASHI, S. M. S., & Enns, J. T.
(2005). The attentional blink: Resource depletion or temporary loss
of control? Psychological Research, 69, 191-200.

Dux, P. E., AspLUND, C. L., & MARolIs, R. (2008). An attentional blink
for sequentially presented targets: Evidence in favor of resource de-
pletion accounts. Psychonomic Bulletin & Review, 15, 809-813.

JOLICEUR, P., & DELL’AcQuaA, R. (1998). The demonstration of short-
term consolidation. Cognitive Psychology, 36, 138-202.

Maki1, W. S., & MEBANE, M. W. (2006). Attentional capture triggers an
attentional blink. Psychonomic Bulletin & Review, 13, 125-131.

MARTENS, S., & JOHNSON, A. (2005). Timing attention: Cuing target
onset interval attenuates the attentional blink. Memory & Cognition,
33, 234-240.

OLIVERS, C. N. L., SPALEK, T. M., KAWAHARA, J.-1., & D1 LoLLo, V.
(2009). The attentional blink: Increasing target salience provides no
evidence for resource depletion. A commentary on Dux, Asplund, and
Marois (2008). Psychonomic Bulletin & Review, 16, 214-218.

OLIVERS, C. N. L., VAN DER STIGCHEL, S., & HULLEMAN, J. (2007).
Spreading the sparing: Against a limited-capacity account of the at-
tentional blink. Psychological Research, 71, 126-139.

PELLI, D. G. (1997). The VideoToolbox software for visual psychophys-
ics: Transforming numbers into movies. Spatial Vision, 10, 437-442.

RAYMOND, J. E., SHAPIRO, K. L., & ARNELL, K. M. (1992). Temporary
suppression of visual processing in an RSVP task: An attentional
blink? Journal of Experimental Psychology: Human Perception &
Performance, 18, 849-860.

(Manuscript received July 30, 2008;
revision accepted for publication August 19, 2008.)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


