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While consciousness and attention seem to be tightly connected, recent evidence has suggested that 
one of these processes can be present in the absence of the other. Recent researches showed that 
observers can pay attention to an invisible (unconscious) stimulus, and that a stimulus can be clearly 
perceived (seen) in the absence of attention. We have proposed a novel psychophysical task to explore 
neural correlates of top-down attention and consciousness. The task is meant to confirm that these two 
processes can occur independently of each other. EEG was recorded during realizations of the task, and 
target-locked event-related potentials (ERPs) for masked and unmasked conditions were constructed. 
Time features corresponding to the P100, N150, and P300 components were extracted for each channel 
separately. Utilizing these features, we employed some common classifiers for classification of the 
fourfold state. Our task could separate attention and consciousness successfully through their neural 
correlates. The results indicate that some of the mentioned components changed when attention or 
consciousness occurs. By comparing difference waves in each condition separately, our results introduce 
new ERP correlates of attention and consciousness. We also revealed that parieto-occipital areas are the 
most relevant areas for dissociation between attention and consciousness. To our knowledge, this is the 
first time that these correlates are introduced in a separable mode, and the classification accuracies are 
reported for this purpose.
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INTRODUCTION

Within the last part of the past century, the 
interest of researchers on the influence of top-
down attention and consciousness on perception 
has steadily increased. The relevant discussions 
have raised the question of the relationship between 
attention and consciousness. Several studies have 
used various types of attention and consciousness, 
and the obtained results were different and 
sometimes opposite [1-4]. Both above terms refer to 
complex concepts, and this implies the importance 
of clarifying the definition of both concepts [5].

Some scholars claim that both attention and 
consciousness are irrefrangibly connected [6-9]. 
Some authors argue that consciousness is necessary 
for attention, while others consider attention as a 
prerequisite of consciousness [2, 3, 10-12]. For 

instance, Naccache et al. [9] stated that attention 
is necessary but not sufficient for consciousness. 
On the other hand, some recent studies showed that 
observers can pay attention to an invisible stimulus 
[13, 14], and that a stimulus can be clearly seen 
when attention is absolutely or nearly absent [15-
17].

It is essential to consider the distinction between 
types of attention and those of awareness in a 
discussion of the relationship between attention 
and consciousness. In the recent literature on 
neural correlates of consciousness (NCC), two 
concepts of consciousness have been distinguished. 
These are phenomenal consciousness and access 
consciousness [18-20]. The former is defined as 
the case where qualitative experiences, such as 
simple color sensations, are present. In the visual 
modality, phenomenal consciousness covers the 
entire subjective visual field in a similar manner as 
iconic memory does [11]. Neural mechanisms of the 
contents of phenomenal visual consciousness most 
likely reside in the cortical extrastriate visual areas, 
especially along the ventral visual stream [11]. 
Reflective, or access, consciousness, by contrast, 
consists of only those relatively few contents of 
phenomenal consciousness that have been selected 
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