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Abstract

About forty meanings attributed to the term consciousness can
be identified and categorized based on functions and experiences.
The prospects for reaching any single, agreed-upon, theory-indepen-
dent definition of consciousness appear remote. Here, the goal is
to search for a theory-dependent optimal (with the least number of
problems) and general definition accommodating most views. This
quest is mostly based on the premise that evolution must have op-
timized our mental system in terms of experience and function.

Based on a dual-aspect dual-mode proto-experience/subjective
experience optimal framework, an optimal definition of conscious-
ness describes it as a mental aspect of a system or a process with two
sub-aspects: conscious experience and conscious function. A more
general definition describes consciousness as a mental aspect of a
system or a process, which is a conscious experience, a conscious
function, or both, depending on contexts and particular biases (e.g.
metaphysical assumptions). Both experiences and functions can be
conscious and/or non-conscious. Our definitions are a posteriori
insofar as they are based on observation and categorization.

1. Introduction

In previous work (Vimal 2009e), over forty meanings (or aspects1) at-
tributed to the term consciousness were extracted from the literature and
from online discussion groups. Some of them overlapped and some were
mutually exclusive, but certainly the list was in no way exhaustive. These
meanings were categorized according to two groups: mental function and
mental experience.2

1Here, the term “aspect” refers to “a way in which a thing may be viewed or re-
garded; interpretation; view; meaning (dictionary.reference.com). Examples: sub-
jective experience aspect of consciousness, functional aspect of consciousness”. The
terms “aspect” and “meaning” are used interchangeably.

2Experiences are related to the subjective first-person perspective and functions are
related to the objective third-person perspective. The distinction of conscious entities
into conscious experience and conscious function would involve “function” as being
understood either causally or teleologically. Functionalism in the philosophy of mind
understands mental states as causal functional states (states that do something and

[1] pages 1-29: The copyright owner is Imprint Academic. The article is originally published in Mind and Matter. Its link is http://www.mindmatter.de.

[2] pages 30-end: updated version, see blue texts.
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A specification of the meaning(s) of consciousness in each particular
investigation is certainly needed to avoid confusion. However, the quest
for optimal and general definitions of consciousness is also desirable. Op-
timality indicates a definition that has the least number of problems,
and generality indicates that the definition can accommodate most views.
Optimal and general definitions of consciousness can guide us to design
subjective (first-person) and objective (third-person) experiments and to
investigate, at least theoretically, the links between structure, function
and experience.

For the purpose of arriving at an optimal and general definition of
consciousness, with qualia as a related issue, I used all kinds of informa-
tion available to me including metaphysics of consciousness, conceptual
analysis, philosophy of science, neuroscience, psychophysics, and physics.
The corresponding attempt goes beyond my previous work (Vimal 2009e),
where I simply tried to categorize about forty definitions of consciousness
from various sources. Now I try to analyze or synthesize them for a general
definition. Based on this, future experimental and theoretical research on
consciousness (from both Western and Eastern perspectives) can be de-
signed in a better way.

The background information needed in search of definitions of con-
sciousness is given in Sections 1.1 and 1.2. There are many metaphysi-
cal views related to consciousness (see Chalmers 2003, and Vimal 2008b,
2009e). Section 1.1 addresses the particular problems of each view in
order to allow us to identify the view with the least number of prob-
lems required for an optimal framework. It is proposed that this view
is the dual-aspect dual-mode protoexperience-subjective experience (PE-
SE) framework (Bruzzo and Vimal 2007, MacGregor and Vimal 2008,
Vimal 2008a, 2008b, 2009c, 2009g, 2009h, 2009i, 2009j, 2010a, Vimal and
Davia 2008).

In this framework, every entity has dual aspects (material and mental).
Its only problem is that these dual aspects are considered to be a brute
fact. This can be justified by regarding SEs as irreducible, fundamental
and inherent in normal mental states of awake subjects.3 In Section 1.2,
the PE-SE framework is concisely described.

Section 2 presents the main topic of the article, where I develop the
optimal definition of consciousness, which is then extended to a general
definition. This effort leads to a qualification in terms of contexts and

are defined by their causes and effects). But there are some philosophers who un-
derstand mental states as goal-directed. For example, Millikan (1989) and Papineau
(1993a, 1993b) regard mental states as being purposeful and selected for by evolution-
ary pressures. In my view, the term “function” could refer to either causal functions
or teleological functions, depending on the context.

3In so-called samadhi states, one might hypothesize that SEs are reducible (Vimal
2009b).
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particular biases (e.g., metaphysical assumptions).4 Concise comments
on qualia and their definition follow. In Section 3, I summarize my quest
for the definition of consciousness and qualia.

1.1 Various Views on the Metaphysics of Consciousness,

Conceptual Analysis, and Philosophy of Science

1.1.1 Materialism/Emergentism

In materialism, a specific experience (such as the SE of redness) is
assumed to be identical with a specific state (the redness-related state in-
duced by corresponding wavelengths) of a specific neural network (the red-
green V4/V8/V0 neural net); cf. Levin (2006, 2008), Loar (1990, 1997),
Papineau (2006). In emergentism, subjective experiences (qualia) are as-
sumed to mysteriously emerge from relevant states of neural nets.5

A major problem is Levine’s explanatory gap (Levine 1983):6 the gap
between experiences and scientific descriptions of those experiences (Vi-
mal 2008b). In other words, how can our experiences emerge (or arise)
from non-experiential matter such as neural networks of our brain or
organism-environment interactions?

In a framework proposed by Globus (2005, 2007), one always finds
oneself already amidst a world of colors, sounds, and so on. Experience
is superfluous, a manner of speaking grounded in dualistic metaphysics,
a separation between experience and thing. Thus, this framework seems
to eliminate SEs and hence bypasses the explanatory gap of materialism.
However, if one finds the reduction or elimination of SEs problematic,
then the problem remains.

Furthermore, materialism/emergentism has three additional assump-
tions (Skrbina (2009a): Matter is regarded as the ultimate reality, and
material reality is essentially objective and non-experiential. These as-
sumptions need justification.

1.1.2 Substance Dualism

Substance dualism goes back to Descartes’ ideas about res extensa
(matter) and res cogitans (mind). Let me point out five of its problems.

4The notion of a “context” has to be understood in its common linguistic meaning,
as the natural-biological-psychological-social-cultural environment in which (where and
when) an utterance is made.

5According to Carruthers (personal communication), very few materialists endorse
a brute identity claim. Most are reductive representationalists of one sort or another.
However, the contextual emergence of higher-level stable mental states from lower-level
neurodynamics is a non-reductive framework (in analogy to temperature as an emergent
property), where contingent contextual conditions are necessary (Atmanspacher 2007).

6Levine’s argument is formulated in the context of the philosophy of science. But
what is the impact of a problem in a scientific description for a metaphysical view? Is
science relevant to metaphysics? Why? The interrelation between metaphysical and
descriptive arguments is intricate and difficult.
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(i) Association or mind-brain interaction problem: How does the non-
material mind interact with the non-experiential brain? For example,
how can we associate the experience of redness with red-green cells of a
V4/V8/V0 neural net?7 This problem is due to an unexplained epistemic
gap: How is the relation established from mental redness to material
V4/V8/V0 neural net activity (and vice versa). Furthermore, if nature
has two distinct aspects, namely mind and matter, how can these distinct
aspects of nature ever interact (Stapp 2009)?

(ii) Problem of mental causation: How can a mental cause give rise to
a behavioral effect without the violation of basic assumptions about the
physical world (conservation of energy and momentum, etc.)?

(iii) “Zombie” problem: Dualism “allows us to subtract the mind from
the brain while leaving the brain completely intact. This possibility im-
plies an ‘epiphenomenalism’ that claims that mind does not matter, that
it makes no difference what happens in the world, because it does not
cause behavior. My zombie twin behaves just like me but it has no mind
at all” (Eerikäinen 2000).

(iv) The “ghost” problem is the converse of the “zombie” problem. If
the mind is separate from the body, then not only can the brain exist
without the mind but also the mind can exist without the brain. Thus,
the so-called “disembodiment” becomes a real possibility” (Eerikäinen
2000). Nunn argues (personal communication) that the evidence for the
occurrence of apparently disembodied states is actually quite strong, for
example in near-death experiences (Blackmore 1996, French 2005). If
this is true then the “ghost” may not be a problem. However, one could
argue that although there is some evidence for states that appear to be
disembodied, this is different from evidence for disembodiment. Subjective
experiences may be illusory.8

(v) Problem of many-to-one or many-to-many relations: Interaction-
ism in substance dualism is not favorable to neurophysiological tests be-
cause it entails many-to-one or even many-to-many relations between men-
tal and brain states (Feigl 1967).

1.1.3 Idealism

The problem of idealism is the opposite of that of materialism and
emergentism: How can non-experiential matter such as neural networks of

7The color area V4/V8/V0 refers to visual area V4 (Bartels and Zeki 2000), visual
area V8 (Hadjikhani et al. 1998, Tootell et al. 2003), and V0 (Wandell 1999).

8Moreover, according to Klemenc-Ketis et al. (2010), higher partial pressure of
carbon dioxide in arterial blood is important in the provoking of near-death experiences
and higher serum levels of potassium might also be important. Additional factors
are anoxia, hypercapnia, and the presence of endorphins, ketamine, and serotonin, or
abnormal activity of the temporal lobes or the limbic system. Near-death experiences
are psychologically explained as a way of dissociation, depersonalization, reactivation
of birth memories, and regression.
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our brain emerge from non-material conscious experiences? This problem
was already discussed by Kant (1929). Stapp’s framework is somewhat
close to idealism at an ontological level: “orthodox quantum mechanics
is Cartesian dualistic at the pragmatic/operational level, but mentalistic
on the ontological level” (Stapp 2009).

1.1.4 Panpsychism

Skrbina (2005, pp. 255-265) discusses many sources of problems for
panpsychism, covering some 25 problems in total – which reduce to six
core problems. In addition, Globus (2009) raises the “restricted panpsy-
chism problem”. Some of these problems might also be relevant for pan-
protopsychism (Chalmers 2003), panexperientialism and panprotoexperi-
entialism.9 The relevant problems are as follows:

(i) Combination problem: This problem refers to the question of “how
low-level proto-experiential and other properties somehow together con-
stitute our complex unified conscious experiences” (Seager 1995), i.e., how
a specific SE can emerge from the PEs of constituent elements in a related
neural net (Vimal 2009i, 2009j).10 In other words, “sub-minds, such as
those of atoms, cannot be conceived to combine or sum into complex, uni-
fied minds such as humans have. Hence panpsychism is not an adequate
account of mind” (Skrbina 2005, p. 265).

(ii) Verification problem: According to Seager (1995), “there is no
evidence whatsoever of a nonphysical (nonmaterial) dimension to the ele-
mental units of nature”11 and there is no “sign” of mentality in the basic
features of the world. In other words, there are “no ‘new facts’ or empirical
basis on which to evaluate the panpsychist claim. . . . This includes the
assumption that non-verifiable theories are invalid in some fundamental
sense” (Skrbina 2005, p. 265). However, Nunn (personal communication)
argues that this is simply not true. Quantum counterfactuals (e.g., the
bomb test due to Elitzur and Vaidman (1993)) show that what might be
termed knowledge is built into the foundations of physics.

A related problem, the completeness problem, is that an inert sys-
tem should also exhibit a causal power of proto-experiences, which is not
the case (Seager 1995, Vimal 2009j). However, Nunn (personal commu-
nication) argues that the assumption of the causal completeness of the
physical can only be justified if causation is confined to efficient (sponta-

9More information can be found at en.wikipedia.org/wiki/Panpsychism.
10As explained in detail by Vimal (2009h,i), some dual-aspect PE-SE frameworks

yield dual-aspect panpsychist theories but others do not.
11In panpsychism, “all things have a mind, or a mind-like quality” (Skrbina 2003).

In general, there are panpsychists with a dual-aspect view (substance monism but
property dualism; Skrbina 2009a), panpsychist dualists, functionalists, identity theo-
rists, reductive materialists, and so on (Skrbina 2005). Thus, panpsychism, in general,
seems to be attached to the existence of non-material dimensions in addition to material
dimensions.
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neous or chance) causation. It is unjustified otherwise, as Stapp (2009,
2010) and Primas (2002, 2003) have shown with their “Heisenberg choice”
arguments.

(iii) Inconclusive analogy or not-mental problem: “The purported ana-
logical basis between humans and other objects is groundless” (Skrbina
2005, p. 265). The similar “not-mental” problem (Seager 1995) is “iden-
tifying the conjectured ‘inner nature’ of, say, an atom with something we
can reasonably call mental” (Skrbina 2005, pp. 262–263).

(iv) Physical emergence problem: “Emergence is in fact possible be-
cause we see it in other realms of the physical world; mind is not onto-
logically unique; hence emergence of mind is conceivable” (Skrbina 2005,
p. 265). A related problem is the unconscious mentality problem, which
is “accepting the mentality of the elemental units of mind while deny-
ing that they are actually conscious experiences” (Seager 1995). In other
words, “how can consciousness emerge from unconsciousness?” (Skrbina
2005, p. 262–263).

(v) Implausibility problem: “Panpsychism is so implausible and counter-
intuitive that it cannot be true. Also known as the reductio ad absurdum
objection” (Skrbina 2005, p. 265).

(vi) Eternal mystery problem: “Mind-body problem is unsolvable in
principle, and hence panpsychism, which purports to offer a solution, must
be false” (Skrbina 2005, p. 265).

(vii) Restricted panpsychism problem: “Quantum thermofield dynam-
ics does in fact prescribe a lower boundary below which there can be no
cooperative dynamics, and without cooperative dynamics there is nothing
mind-like . . . If qualia were tied to the coherence of cooperative dynam-
ics, then the descent into panpsychism would halt at the coherence length
[of about 50 microns]” (Globus 2009).

A possible solution to the problems of most views above is addressed
in the dual-aspect dual-mode PE-SE framework (Vimal 2008b, 2010a). It
will be concisely described below.

1.2 Dual-Aspect Dual-Mode PE-SE Framework

This section is a summary of previous work (Vimal 2008b, 2009j,
2010a) where additional details can be found. There are three entities
that need to be linked in a theory of consciousness: structure, function,
and experience. Several materialist neuroscience models link structure
with function well, but fail to link them with experience, thus leading
to the explanatory gap addressed in Sec. 1.1.1. The dual-aspect dual-
mode PE-SE framework extends neuroscience models by linking a specific
conscious experience (e.g. of redness) to a specific state (related to long
wavelengths) of a specific material structure (the V4/V8/V0 neural net)
with specific functions (such as detection, discrimination, and recognition
of red color).
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1.2.1 Hypotheses for PEs and SEs

Addressing the explanatory gap mentioned above, Vimal (2008b) hy-
pothesized that elementary particles (fermions and bosons) have two as-
pects: (i) a material aspect characterized by mass, spin, charge, force,
quanta, and space-time, and (ii) a mental aspect. Its components (the
mental aspects of elementary particles and inert matter) are considered
as the carriers of superimposed fundamental experiences in unexpressed
form. The superposition of multiple possible experiences is based on the
dual aspects wave/particle of matter, where the mental aspect of the
wave aspect is a wave-like function of experience. These possibilities are
actualized when neural networks are formed via neural Darwinism, and
a specific SE is selected by a matching process. For example, the SE of
redness would never be selected and experienced without the formation
of the redness-related V4/V8/V0 neural network. The “brute fact” of
dual aspects is motivated because SEs appear fundamental, inherent, and
irreducible in normal waking states of mind-brain systems.

Three competing hypotheses have been proposed for the dual-aspect
dual-mode PE-SE framework (Vimal 2009j). As proto-experiences, PEs
are precursors of SEs (to be defined below). They can be superposition-
based (hypothesis H1), superposition-then-integration-based (hypothesis
H2), or integration-based without superposition (hypothesis H3).

Under H1, the fundamental entities of inert matter are the carriers
of superimposed fundamental SEs and PEs. In H2, the fundamental en-
tities of inert matter are the carriers of superimposed fundamental PEs
(not SEs) which are integrated by neural Darwinism (co-evolution, co-
development, and sensorimotor co-tuning by the evolutionary process of
adaptation and natural selection). PEs are attached to every level of evo-
lution (atomic PE, molecular PE, genetic PE, bacterial PE, neural PE).

Under H3, an elementary particle has its own elementary-particle-PE.
Matter is not a carrier of PEs in superposed form as in H2, rather it
is a PE entity and has two aspects at every level. H3 is a dual-aspect
panpsychism because the mental aspect occurs at all entities at all levels,
even though conscious SEs only emerge when PEs are integrated.

Under H1, a specific SE arises in a neural net as follows: (i) there
exists a virtual reservoir that stores all possible fundamental SEs/PEs, (ii)
the interaction of stimulus-dependent feed-forward and feedback signals
in the neural net creates a specific neural net state, (iii) this specific
state is assigned to a specific SE from the virtual reservoir due to neural
Darwinism, (iv) this specific SE is embedded as a memory trace of a
neural net PE, and (v) when a specific stimulus is presented to the neural
net, the associated specific SE is selected by the matching and selection
process and experienced by this net.
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Under hypotheses H2 and H3, a specific SE emerges in a neural net
from the interaction of its constituent neural PEs, such as in feed-forward
stimulus-dependent neural signals and fronto-parietal feedback attentional
signals. Under all hypotheses, SEs occur when essential ingredients of SEs
are satisfied (Vimal 2009g). One could argue that the PE-SE framework
with hypotheses H1 and H2 resembles a dual-aspect naturalism or non-
reductive physicalism.

A SE is an expressed first-person conscious experience that occurs,
arises, emerges due to the interaction between feed-forward signals and
feedback signals in a neural net. This requires that the interaction satis-
fies the necessary ingredients of consciousness (Vimal 2009g) such as the
formation of neural networks, wakefulness, re-entry, attention, working
memory (Rowlatt 2009), stimulus above threshold, and neural net PEs.

This is perhaps related to first-order, phenomenal, or access (report-
able) consciousness and experienced by the specific neural network. For
example, the V4/V8/V0 neural net experiences the color of, say, a red
tomato. For phenomenal consciousness, feedback attentional signals are
not necessary and do not get time to become active (Block 2005, Lamme
2003, Vimal 2009g). Phenomenal consciousness, presumably occurring
during less than 50 msec stimulus presentation such as in Sperling type
experiments (Sperling 1960), is not reportable. The temporal-lobe sys-
tem might be included in the neural correlates of phenomenal/access con-
sciousness (Carruthers 2007, Glover 2004, Milner, and Goodale 1995).12

When the self or I is explicitly involved, as in “I saw a red tomato”, self-
related neural networks (Bruzzo and Vimal 2007) such as cortical midline
structures (Northoff and Bermpohl 2004, Northoff et al. 2006) might
interact with the above feed-forward and feedback signals. This may also
be the case for inner-sense awareness (Armstrong 1993, Lycan 1996), self-
awareness (Perrett 2003), awareness via diagonal representation (Prosser
2007), or higher-order types of awareness (Carruthers 2000, 2007, Dennett
1991, Rosenthal 2009, Kriegel and Williford 2006, Van Gulick 2004) such
as “I am aware that I saw a red tomato”. Further research is needed to
test these hypotheses.

In general, PEs are precursors of SEs. Under hypothesis H1, PEs are
precursors of SEs in the sense that PEs are superposed SEs in unexpressed
form in the mental aspect of every entity from which a specific SE is
selected. Under hypotheses H2 and H3, PEs are precursors of SEs in the

12In the temporal lobe system, Kosslyn (1994) envisages a complex interaction be-
tween incoming non-conceptual information and conceptual templates, the result of
which may be (consciously) seeing a tomato as a tomato and not just a red sphere
(Carruthers, personal communication). Some authors include the interactions of feed-
back (attentional) signals with feed-forward signals in phenomenal consciousness. In
this article, the attentional feedback interactions are considered to be part of access
consciousness, not phenomenal consciousness.
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sense that SEs somehow arise or emerge from PEs, as elaborated above
(cf. Vimal 2009h, 2009i,j).

1.2.2 Extension to Dual Modes

The dual-mode concept was originally formulated in the framework
of dissipative thermofield quantum brain dynamics (Globus 2006, Vitiello
1995) and explicitly incorporated into the PE-SE framework by Vimal
(2010a). It does not decrease the degree of parsimony of the original
framework, and matching and selection processes are further elaborated.

In the dual-aspect dual-mode PE-SE framework, the two modes are
the non-tilde and tilde modes of Vitiello (1995). The non-tilde mode is
interpreted as the material and mental aspect of cognition (memory and
attention) related feedback signals in a neural network. Since memory
contains past information, the non-tilde mode represents the cognitively
nearest past approaching towards the present. The tilde mode is inter-
preted as the material and mental aspect of the feed-forward signals due
to external environmental input or internal endogenous input. Since in-
put signals contain information related to the near future, the tilde mode
represents the nearest future approaching towards the present. It is a
time-reversed, or entropy-reversed, representation of the non-tilde mode.
In thermofield dissipative quantum brain dynamics (Globus 2006, Vitiello
1995), entropy is related to time.

One can argue that there are at least five options for pathways of
information transfer in brain dynamics: (i) quantum dendritic-dendritic
microtubule (MT) pathway (dendritic webs), (ii) classical axonal-dendritic
neural pathway, (iii) calcium-related astro-glial-neural pathway, (iv) ex-
tracellular volume transmission and extrasynaptic signal transmission (Vi-
mal 2010a), and (v) soliton propagation.

Furthermore, there are two types of matching mechanisms: the match-
ing mechanism for the quantum dendritic-dendritic MT pathway (i), and
the matching mechanism for classical pathways (ii)-(v). We propose that
(a) the quantum conjugate matching between experiences in the mental
aspect of the tilde mode and the mental aspect of the non-tilde mode is
related mostly to the mental aspect of the quantum MT-dendritic-web (i).
And we propose that (b) the classical matching between experiences in
the mental aspect of the tilde mode and in the mental aspect of the non-
tilde mode is related to the mental aspect of the remaining non-quantum
pathways (ii)-(v).

In all cases, a specific SE is selected under two conditions: (a) the
tilde mode (the material and mental aspect of feed-forward input signals)
interacts with the non-tilde mode (the material and mental aspect of cog-
nitive feedback signals) to match for a specific SE; and (b) the necessary
ingredients of SEs are satisfied. When the match is made between the
two modes, the world-presence (Now) is disclosed. Its content is the SE
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of the subject (self), the SE of objects, and the contents of these SEs.
The material aspects in the tilde mode and in the non-tilde mode are
matched to link structure with function, whereas the mental aspects in
the tilde mode and in the non-tilde mode are matched to link experience
with structure and function.

Since a specific state of a system is correlated with a specific SE, one
could argue that the (quantum) superposition of states in the material
aspect of the system is correlated with the superposition of respective
SEs in the system’s mental aspect. The occurrence of the SE aspect
of consciousness may be determined by two steps. The first step is the
(quantum conjugate) matching of SEs (and/or qualia) superposed in the
stimulus (such as long wavelength light) with SEs superposed in a neural
net (such as the red-green V4/V8/V0 neural net). The second step then
is the selection of a specific experience (such as redness) that is correlated
to a specific state (such as the redness-related state) of the neural net.13

One could object that strings or elementary particles are not specific
to any SE/PE – to prove that they (and all inert matter) are carriers
of SEs/PEs would require extraordinary evidence, given that the particle
interactions occur on scales that are many orders of magnitude smaller
than the scales of chemical events that characterize brain function.

However, the evidence is that all matter behaves as if it were non-
experiential. This behavior is consistent with methodological assumptions
on which all our physical science is based. Only when a neural network is
formed, and when this network satisfies the necessary ingredients of expe-
riences, has it a specific experience via matching and selection mechanisms
(e.g., the V4/V8/V0 neural network for color).

Moreover, there is evidence that experiences are irreducible, funda-
mental and inherent. For example, one cannot reduce redness to any
other entity of a mind-brain system in its normal wakeful state. Our
hypothesis is that all experiences are superposed in the mental aspect
of matter in unexpressed form. In the absence of the necessary condi-
tions for the occurrence of conscious experiences matter behaves as if it
is non-experiential. Other critiques and responses can be found in Vimal
(2010a).

Summarizing, the dual-mode dual-aspect PE-SE framework has fewer
problems (such as the justifiable “brute fact” of dual-aspect models) and
addresses the problems of other frameworks, including the explanatory
gap in materialism.

13This resembles a sort of orchestrated objective reduction (OrchOR) for quantum
dendritic-dendritic MT pathways à la Hameroff and Penrose (1996). A difference is that
the cause of OrchOR is self-collapse. The quantum gravity threshold in microtubules is
orchestrated by microtubule-associated proteins and occurs in a MT-network isolated
from its environment. The cause of a collapse in the PE-SE framework could depend on
environmental stimuli, endogenously generated feed-forward signals, or self-collapse.
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2. Definitions of Consciousness

One of the premises for the search of an optimal definition of conscious-
ness is that biological evolution should have optimized living systems with
the three aspects of structure, function, and experience.14

According to the adaptationist view I assume here, any structure
should have some function; otherwise, the natural selection of evolution
would have selected it out. Nunn (personal communication) recalls a term
used by evolutionists for structures that exist only because they are con-
comitants of something which has a function – namely “spandrels”. I am
not considering such structures in the following argumentation because
spandrels, as Nunn argues, do not have useful functions.

Experience must have some function. Following a large number of
philosophers of mind, Nunn argues that this may apply to classes of ex-
perience, but not to experience as such. For example, natural selection
may not have any interest in one’s liking of El Greco’s pictures. In such
special cases, there could be other premises for the quest of an optimal
definition of consciousness. For example, one could argue that the experi-
ence of “liking” serves appropriate emotion-related functions. Even if an
experience indeed does not have any function, it can still be a part of a
definition of consciousness because it is a conscious experience.15

For consciousness as such (Rao 1998), I argue that it is still an ex-
perience of samadhi (Vimal 2009e). Awareness or consciousness as such
or pure awareness is a state often reported in mystical experiences by
yogis (Rao 1998, 2005). Among them are (i) experiences of the unifica-
tion (merging) of the observer (karta or self) with the observed (karm or
experiences of observed objects) and the observation (kriya or the process-
ing of SEs) (Vimal 2009a,b,c,d,f,h,i), (ii) SEs appearing reducible (Vimal
2009b), and (iii) inner-light experiences in samadhi states (Prakash and
Caponigro 2009, Prakash et al. 2009).

According to Pereira and Ricke (2009, p. 43), “consciousness is a pro-
cess that occurs in a subject (the living individual) and the subject has

14For an optimal definition of consciousness (Sec. 2.1) we assume that consciousness
has two sub-aspects: conscious experience and conscious function. However, for a gen-
eral definition of consciousness (Sec. 2.2), we relax the and to and/or: consciousness is
a conscious experience, a conscious function, or both, depending on contexts and par-
ticular biases (e.g. metaphysical assumptions). Therefore, the general definition does
not rule out the views and accounts of those who deny that conscious states must have
a function, in particular those who regard the explanation of consciousness as prob-
lematic. In other words, the general definition of consciousness tries to accommodate
as many views as possible.

15One could argue that, although the function of a subject’s liking the pictures of
El Greco is not clear at the present time, it may have useful function in the future or
in another culture. One useful function of a subject’s liking the pictures of El Greco
would surely be financial security for El Greco. The function of a subject’s liking the
pictures of El Greco is clearly different from the function of the pictures themselves.
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an experience (he/she interacts with the environment, completing action-
perception cycles) and the experience has reportable informational content
(information patterns embodied in brain activity that can be conveyed by
means of voluntary motor activity).” This is an interesting definition for
access consciousness, and can be easily extended to capture phenome-
nal consciousness by including non-reportability (Block 1990, 1992, 1995,
2005, 2007).

2.1 Optimal Definition of Consciousness

The problems listed in Section 1.1 are addressed in the dual-aspect
dual-mode PE-SE framework (Vimal 2008b, 2010a), linking structure,
function, and experience. This seems to be an optimal framework be-
cause it has the least number of problems (Vimal 2010a). In this section,
I discuss the possibility of deriving a definition of consciousness from this
framework that is also optimal.16 In this framework, every entity has
two aspects, material and mental. The material aspect is composed of
structures, whereas the mental aspect is composed of functions and expe-
riences. As shown recently (Vimal 2009e), “the functions and experiences
together constitute the meanings attributed to the term consciousness”.
This framework is a non-reductive physicalist framework.

Functions are also considered (in addition to experiences) as a com-
ponent of the mental aspect of an entity. From this simple rationale, one
could argue that consciousness can be optimally defined as a mental as-
pect of an entity (system or process) that has two sub-aspects: conscious
experience and conscious function. Conscious experience involves first-
person subjective accounts and conscious function involves third-person
objective accounts.

For example, the conscious function of the structure of the red-green
V4/V8/V0 neural network is the detection and discrimination of colors
between red and green. The related conscious experience is a SE in the
range between redness and greenness. In this example, consciousness is a
mental aspect of a system or a process that has two sub-aspects: redness
and greenness as conscious experiences and the detection and discrimina-
tion of red from green as conscious functions.

16One could argue that the term “optimal” implies that a set of alternatives have
been considered and one of them is chosen as the best according to a given set of
parameters. However, in the above paragraphs only one alternative is presented and
then called “optimal”. What are the other options and why is this the optimal one?
There are more than forty alternative definitions of consciousness, concisely discussed
and tabulated by Vimal (2009e). They all have their problems, partly discussed above
in this paper. The definition proposed here has been optimized with respect to all
available frameworks in terms of the number of their problems. The only major problem
of the PE-SE framework is the “brute fact” of dual aspects. For further details see
Vimal (2010a).
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An optimal definition in this sense can be related to Block’s definition
of consciousness distinguishing between phenomenal (non-reportable) con-
sciousness and access (reportable) consciousness (Block 1990, 1992, 1995).
For primates, fronto-parietal feedback attentional signals are necessary for
access consciousness, whereas attention is not needed for phenomenal con-
sciousness (Vimal 2009g). I argue that each of the phenomenal and access
aspects of consciousness can have two sub-aspects: conscious experience,
i.e. first-person subjective experience, and conscious function, i.e. third-
person objective observations. Each aspect of conscious experience and
of conscious function can have components of phenomenal consciousness
and of access consciousness.

According to Block (2005), “[p]henomenally conscious content is what
differs between experiences as of red and green, whereas access conscious
content is content information about which is ‘broadcast’ in the global
workspace”. These distinct contents of phenomenal consciousness and
access consciousness can be related to different contents of phenomenal
and access conscious experiences, respectively, as well as to different con-
tents of relevant phenomenal and access conscious functions. In addition,
Block (2007) assumes that “the neural basis of phenomenal consciousness
does not include the neural basis of cognitive accessibility”. In the PE-SE
framework, this translates to the assumption that (Block 2007) “the neu-
ral basis of phenomenal conscious experience and phenomenal conscious
function does not include the fronto-parietal cognitive and attentional
feedback signals”.

According to Velmans (2009), “definitions of consciousness need to
be sufficiently broad to include all examples of conscious states and suf-
ficiently narrow to exclude entities, events and processes that are not
conscious”. On the other hand, Skrbina (personal communication) sug-
gests that the term “consciousness”, which must include conscious entities
such as conscious experiences and conscious functions, should not exclude
panpsychism. There seems to be a contradiction between Velmans’ and
Skrbina’s positions with respect to panpsychism. In my view, the con-
scious aspect of panpsychism (such as in primates) should be included
in a definition of consciousness that is composed of conscious experiences
and conscious functions.

Nixon (2007) and Pereira and Ricke (2009) argued that experience
can occur with and without consciousness. Hence, experiences could be
conscious as well as non-conscious, and functions could be conscious as
well as non-conscious. The non-conscious aspect of panpsychism (such as
in inert matter) should thus be related to non-conscious experiences (or
PEs) and non-conscious functions (see also Section 2.5 below).
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2.2 Inclusion and Exclusion Criteria for Conscious Experiences

and Related Functions

Since my goal is an optimal and general definition of consciousness, all
kinds of conscious experiences and conscious functions should be included,
and all types of non-conscious experiences and non-conscious functions
should be excluded. All (or as many as possible) types of subjective first-
person experiences and related functions should be covered, even if the
criteria of what counts as conscious are intuitive or pre-theoretic.

Conscious experiences include all types of subjective or first-person
experiences including: (i) sensory experiences as redness (Vimal 2009g),
(ii) “what exists when there is something that it is like to be that thing”
(Nagel 1974), (iii) phenomenal experience (Chalmers 1996), (iv) reportable
content experienced by individuals (the “referential nucleus” of the con-
cept of consciousness according to Pereira and Ricke (2009)), (v) emo-
tional experiences such as happiness, sadness, etc., (vi) experiences related
to thoughts (such as imagination or creative thinking), (vii) experiences
of nothingness in meditation, (viii) experiences as the result of dynamical
processes in the embodied and embedded view of cognition, (ix) experi-
ences related to social interactions (Pereira and Ricke 2009); (x) experi-
ences related to self (Bruzzo and Vimal 2007) and self-awareness (Perrett
2003), and perhaps higher-order awareness (Carruthers 2007, Rosenthal
2009); (xi) experiences related to phenomenal time (Vimal and Davia
2008), and (xii) inner/outer experiences, hidden (other’s) experiences
(via a process of theorization or simulation or both), singular-detachable-
individual experiences, and shared experiences (Torrance 2009).

Non-conscious experiences are: experiences related to pre-conscious,
subconscious and unconscious domains: slow-wave dreamless deep-sleep,
coma, vegetative and anesthetized states. Non-conscious experiences can
include experiences related to paradoxical awareness or awareness without
being aware, such as subliminal perception and blindsight. According to
Pereira and Ricke (2009):

... when we are sleeping without dreams we nevertheless have ex-
periences without consciousness, e.g. the proprioceptive ones that
prevent us falling out of our beds! Another good example of expe-
rience without consciousness is blindsight, a phenomenon in which
people who are perceptually blind in a certain region of their visual
field respond to visual stimuli without any associated qualitative
experience (“quale”). ... In conscious experience there is a content
experienced by a subject, while in the case of unconscious phenom-
ena there may be – among other possible combinations – a subject
without content (e.g. animals under general anesthesia), and infor-
mational content without a subject (e.g. information patterns in
the hard disk of a computer). More precisely, ... an experience is
conscious when there is a reportable content being experienced by
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a subject, such that the content is content for the subject. ... If a
robot has feedback mechanisms allowing the completion of action-
perception cycles, then it can be considered as having experiences,
but not conscious subjective experience, because of the lack of con-
tent and subjectivity.

This conception of non-conscious experiences is similar to (or identical
with) proto-experiences (PEs) in the PE-SE framework, but it differs from
subjective experiences (SEs).

Conscious functions operate or are active when the system is awake
and attentive (feedback signals modulating the feed-forward signals). Ac-
cording to Faw (2009), states of active wakefulness (normal waking state)
should be distinguished from quiet (passive) wakefulness, altered forms of
waking consciousness underlying trance, absorption, hypnosis, dissocia-
tion, meditative states, drug states, out-of-body experiences, REM/dream
states, minimally conscious state, and drowsiness.

For access consciousness (that plays a role in global workspace theory;
Baars 1988), attention and working memory are necessary. According to
Carruthers (2009), the working memory system is, indeed, a kind of global
workspace. For phenomenal consciousness, on the other hand, attention
is not needed, but sensory memory (such as iconic memory for the visual
system, echoic memory for the auditory system and odor memory for the
olfactory system) is necessary (Rowlatt 2009, Vimal 2009g).

Conscious functions can include functions and processes related to:
(i) conscious experiences as elaborated above, (ii) necessary ingredients of
consciousness (Vimal 2009g), such as working memory (Rowlatt 2009), at-
tention, re-entry, (iii) intentionality (“intending to do something”, object-
directedness; Faw 2009, Perrett 2003), (iv) executive functions (Vimal
2009g), (v) core and extended consciousness (Damasio 1999), (vi) con-
trol, inner-sense, higher-order-sense consciousness (Armstrong 1993, Car-
ruthers 2007, Lycan 1996), (vii) primary, basic, or first-order conscious-
ness (“consciousness of something”) and secondary, self-reflective, reflex-
ive consciousness (Duvall and Wicklund 1982, Faw 2009), (viii) higher-
order consciousness (“awareness of our own mental states”; Rosenthal
2009), (ix) phenomenal and access consciousness (Block 2001, Rowlatt
2009), (x) paradigmatic consciousness states (day-dreaming; Faw 2009),
(xi) transitive consciousness with conscious intentional and/or qualitative
properties, and higher-order thoughts (Rosenthal 2009), (xii) thoughts
(such as imagination or creative thinking), emotions (such as pain, plea-
sure, thirst, fear, anger, and happiness), decision/voluntary action (Pereira
and Ricke 2009).

Examples for non-conscious functions are functions related to pre-
conscious, subconscious and unconscious domains: slow-wave dreamless
deep sleep, coma, vegetative and anesthetized states. Non-conscious func-
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tions can include functions related to long-term memory, paradoxical
awareness or awareness without being aware, such as subliminal percep-
tion and related state consciousness (Rosenthal 2009), implicit memory,
and blindsight.

What is the difference between non-conscious experiences and non-
conscious functions? Do they both reduce to proto-experiences? Since
non-conscious experiences are those experiences that are not conscious,
they are indeed proto-experiences in the PE-SE framework. However,
since non-conscious functions are those functions that are not conscious
functions, it would be appropriate to call them proto-functions.17

Material functions belong to non-conscious functions18 and are func-
tions of the material aspect of an entity, e.g. the function of a thermostat,
of a car, of a spectrometer, and so on. From an idealist point of view,
material functions are ultimately properties of the mind or of mind-like
entities, and hence they are mental functions. In panpsychism, some –
not necessarily all – fundamental states of nature have both mental and
material properties. For instance, Skrbina (2009b) holds that even a mate-
rial rock has mental properties. In the “holoworld” framework of Globus
(1995, 1998), SEs are eliminated; instead, experiences are denoted by
properties or qualities of objects (such as the red color of a ripe tomato;
Byrne and Hilbert 2003, Globus 1995, 1998).

In the dual-aspect dual-mode PE-SE framework, the qualities of ob-
jects are considered as part of their material functions, i.e. part of their
non-conscious functions. Under hypothesis H1, the mental aspect of in-
ert matter is a carrier of superposed SEs/PEs in unexpressed form and,
hence, conscious experience is inactive. Therefore, the material function
is the function of the material aspect of the inert matter. However, if
neural networks along with necessary ingredients of SEs are implemented
in a robot, if it can perform all the functions of a human being, and if
matching and selection mechanisms are active, then that robot may be
considered conscious.

Finally, I discuss qualia as a related issue. According to Beaton (2009),
qualia are “properties of sensory experience broadly construed to include
states such as seeing, hallucination, sensory memory, sensory imagination,
and so on”. In general, one could argue that qualia are (a) properties of
conscious experiences, such as phenomenal redness (Beaton 2009, Byrne

17Take blindsight as an example: (a) Subjects do not have conscious experience
but they report “seeing” something in the cortically blind field; this experience is a
non-conscious experience or PE. (b) Moreover, one could argue that subjects have no
conscious function but they “guess” above chance level, which can be interpreted as
effective detection and discriminatioin of certain visual stimuli; this function is the
related proto-function (Vimal 2010b).

18This claim implies, using elementary logic (if A → B then non-B → non-A) that
conscious functions are not material. This is correct because, by definition, functions
and experiences are mental non-material entities.
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2008, Pereira and Ricke 2009) and/or (b) properties or qualities of objects,
such as the red color of a ripe tomato (Byrne and Hilbert 2003, Dretske
1995, Globus 1995, 1998).

My view is that qualia are not equal to conscious states or processes,
but rather they are properties of consciousness. For example, an expe-
rience of a bulging red tomato has the qualia (phenomenal qualities) of
phenomenal bulginess and phenomenal redness. Especially (but not only)
because a single experience of the world can have multiple qualia, it does
not sound right to say that qualia are experiences, even though qualia are
properties (arguably, the characteristic, defining properties) of conscious
experiences.

Now one might ask: when we think about qualia, are we really thinking
about properties of experience? Or are we thinking about the power of
objects to cause certain properties of experience (secondary qualities)?
In addition, how do we address the conscious experience of an achromat
(which would be equivalent to grayness) versus that of a trichromat (which
would be redness) for the same ripe tomato?

Some authors, such as Byrne and Hilbert (2003), might claim that
phenomenal bulginess and phenomenal redness are properties of actual
tomatoes in the world, whereas other authors, such as Beaton (2009),
Byrne (2008), Pereira and Ricke (2009) refer to them as “phenomenal”
or “qualitative” character of conscious experience. For most views, qualia
are either properties of conscious experiences or properties of objects.

However, in idealism, where matter emerges from mind, tomatoes
themselves are properties of experiences. In the dual-aspect dual-mode
PE-SE framework (under hypothesis H1; Vimal 2009h, 2010a), SEs are
superposed (in unexpressed form) in the mental aspect of inert matter
(both internal and external to the brain). A specific SE is expressed dur-
ing matching and selection processes in a specific neural network when it
satisfies the necessary ingredients of consciousness (Vimal 2009g). This
framework implies that both neural networks and objects are involved in
qualia.

Moreover, according to Shoemaker (1994), “the phenomenal character
of the experience consists in a certain aspect of its representational char-
acter, i.e., in its representing a certain sort of property of objects, namely
‘phenomenal properties’ that are constitutively defined by relations to our
experience.” This implies that the phenomenal character of experiences
is somehow related to the properties of objects for qualia. These views
do not contradict the hypothesis that qualia are both properties of expe-
riences and properties of tomatoes.

Therefore, an optimal definition is this: consciousness is a mental
aspect of a system or a process consisting of conscious experience and
conscious function. This definition is based on the dual-aspect dual-mode
PE-SE framework. It is optimal in the sense explained above.
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2.3 General Definition of Consciousness

A general definition of consciousness requires that most views and the
contexts in which the notion of consciousness is used should be included in
the definition. In a general definition as mentioned above, consciousness
is a mental aspect of an entity (system or process), which is a conscious
experience, a conscious function, or both, depending on contexts and par-
ticular biases (e.g., metaphysical assumptions). This definition tries to
accommodate most metaphysical assumptions. If the dominating view
is materialist or functionalist, then consciousness is likely to be consid-
ered as conscious function. If the dominating view is dualist or idealist,
consciousness is more likely to be considered in terms of conscious expe-
rience. If the dominating view is dual-aspect, panpsychist, panprotopsy-
chist, panexperientialist or panprotoexperientialist, consciousness is likely
to be considered as both conscious experience and conscious function.

One could argue that pure awareness or consciousness as such, as for
instance claimed by mystics, lacks subjectivity. However, I argue that it is
still a conscious experience. The same experiential aspect of consciousness
is likely to be addressed in epiphenomenalist stances such as “physical
states cause phenomenal states, but not vice versa” (Chalmers 2003).

Another interesting topic in this respect is the dicussion about free
will. Wegner (2002) argued that the experience of free will has no direct
connection with actuality. Considering both conscious experience and
conscious function, Wegner’s conception of free will can be understood
easily. “Experiences of conscious will thus arise from processes whereby
the mind interprets itself – not from processes whereby mind creates ac-
tion” (Wegner 2004). Here the notion of process indicates function; with-
out such functional aspects, free will would have been selected out by
natural selection.

Another interesting voice in this context is due to Stapp (2009):

In orthodox quantum mechanics, no elements of quantum random-
ness enter into man’s choice. Nor is man’s choice fixed by the deter-
ministic aspect of quantum mechanics: that aspect enters only via
process 2. Von Neumann’s process 1 human choice is, in this very
specific sense, “free”: it is von Neumann’s representation of Bohr’s
“free choice of experimental arrangement for which the quantum
mechanical formalism offers the appropriate latitude” (Bohr 1958,
p. 51). Human choices enter orthodox quantum mechanics in a way
not determined by a combination of the deterministic and random
elements represented in the theory.

This seems like “semi-free will” and is a conscious experience. Also, if
Nunn’s argument (personal communication) is correct that free will could
be an epiphenomenon, a type of spandrel, then it is still a conscious
experience. There is evidence for a range of similar disjunctions in the
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psychological literature. Therefore, it is not plausible that, generally,
conscious experience and conscious function could be aspects of the same
mental entity. In a general definition, free will is not necessarily both
conscious function and conscious experience; rather it could refer to one
of them at a time, depending on context.19

2.4 Are Optimal and General Definitions of Consciousness

Consistent With the Criteria for Definitions?

It would be interesting to see whether our definitions meet a number
of criteria discussed by Allen (2009). Indeed they do. The optimal and
general definitions of consciousness (i) are neither too rigid nor too de-
tailed. (ii) They are part of a theory that facilitates empirical prediction
and explanation. (iii) They reveal “real” features and also inter-relations.
(iv) They are useful for scientific or philosophical applications. (v) They
are definitive or unrevisable in that they reveal the “essential nature” of
consciousness, but they are working definitions in the sense that they can
be modified based on future research. And (vi) they are a posteriori def-
initions because they are derived from observations and from categoriza-
tions with respect to two aspects (Vimal 2009e): functions (third-person
perspective, consciousness as a multidimensional physical/neurobiological
processes; Baars 1988, Edelman 2003, James 1977, Searle 2000, Vimal
2008a, 2009g) and experiences (first-person perspective), both linked with
brain structures (neural networks).

Søgaard and Østerskov Søgaard (2009) discuss the format of a defini-
tion of consciousness as suggested by Suppe (2000). For example, (I) “a
system is conscious iff [if and only if] it can interrupt or change a planned
action in the absence of external stimuli”. Or, (II) “a process is conscious
iff there is a (higher order) thought about it”. In this format, Nagel’s
(1974) definition, consciousness of a system S is “what it is like to be S”,
can be re-written as: S is conscious iff it has “what it is like to be S”.
Pereira and Ricke’s (2009) definition can be re-written as: A process is
conscious iff it occurs in a subject, and the subject has an experience, and
the experience has reportable informational content.

Our optimal definition of consciousness can be rewritten as: A system
or a process is conscious iff its mental aspect is conscious experience and
conscious function. And our general definition of consciousness can be
re-written as: A system or a process is conscious iff its mental aspect is
composed of conscious experiences, conscious functions, or both depend-
ing on contexts and particular biases (e.g., metaphysical assumptions).

19Nunn commented: “This is correct in relation to ‘mental entity’, but unless the
entity is consciously experienced, it is surely not ‘conscious’ from any ordinary perspec-
tive – it is only ‘conscious’ if one injects some theoretical (panpsychist or whatever)
notion of consciousness into it.” This is true, but our goal is to include more than
panpsychism in the general definition.
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2.5 Relations among Consciousness, Qualia, Mind, and

Awareness

In summary, we represent the relations between the key notions of
this paper in a condensed form. The symbol ⊕ stands for “and/or”, the
symbol & stands for “and”.

experiences = conscious experiences ⊕ non-conscious experiences (1)

functions = conscious functions ⊕ non-conscious functions (2)

qualia = properties of conscious experience
⊕ (properties or qualities of objects) (3)

consciousness (optimal) = conscious experiences & conscious functions (4)

consciousness (general) = conscious experiences ⊕ conscious functions (5)

mind = consciousness (general) ⊕ non-conscious experiences
⊕ non-conscious functions (6)

= conscious experiences ⊕ non-conscious experiences
⊕ conscious functions ⊕ non-conscious functions (7)

= experiences ⊕ functions (8)

awareness = consciousness (general) ⊕ non-conscious experiences
⊕ (pre-conscious ⊕ sub-conscious functions) (9)

= conscious experiences ⊕ non-conscious experiences
⊕ conscious functions
⊕ (pre-conscious ⊕ sub-conscious functions) (10)

= experiences ⊕ conscious functions
⊕ (pre-conscious ⊕ sub-conscious functions) (11)

One can argue that consciousness should include only conscious enti-
ties, such as conscious experiences and conscious functions as in (4) and
(5). Non-conscious entities such as non-conscious experiences and non-
conscious functions should be excluded; rather they could be a part of
mind as in (6)–(8). According to Carruthers (2004), mindedness requires
capacities for at least perception, belief, and desire. This can be further
elaborated (Carruthers 2004):

Having a mind means being a subject of perceptual states, where
those states are used to inform a set of belief states which guide
behavior, and where the belief states in turn interact with a set
of desire states in ways that depend upon their contents, to select
from amongst an array of action schemata so as to determine the
form of the behavior.

According to a panpsychist view (Skrbina 2009b), mind contains an
inward-directed experiential, qualitative aspect and an outward-directed
relational/representational/intentional aspect as two essential components.
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This is not inconsistent with (8) if the experiential component is the sub-
aspect experience and if the intentional component is the sub-aspect func-
tion. The intentionality, or directedness towards objects of the external
world, is represented, and this representation might be associated with
the function of the relevant structures.

The specificity to SEs in the dual-aspect dual-mode PE-SE frame-
work (Vimal 2008b, 2010a) may be somewhat related to the issues of
dimensionality and complexity in panpsychism (Skrbina 2009b).20 Opti-
mal consciousness (4) is equivalent to “total” consciousnesses because it
includes all conscious experiences and conscious functions (Skrbina, per-
sonal communication). According to Rosenthal (2009), “states need not
themselves be conscious to result in our being aware of things”. There-
fore, perhaps, awareness has more components than general consciousness
but less than mind, as shown by (9)–(11). In a panpsychist framework, it
may not be acceptable to everybody that a rock has awareness but it may
be acceptable that a rock has non-conscious functions (such as material
functions, e.g. interaction with its environment via continuous exchange
of energy; Skrbina 2009b), hence mind-like properties. Perhaps, some of
the non-conscious functions (such as unconscious functions) are excluded
from the definition of awareness, but included in the definition of mind.

3. Conclusions

1. It would be difficult to arrive at any single, widely acceptable,
definition of consciousness because of the multiplicity of its meanings (Vi-
mal 2009e). Attempts to define consciousness often lead to confusion and
circular discussion. This is particularly true for theory-independent defi-
nitions of consciousness, but the quest for definition(s) of consciousness in
a theory-dependent manner may be more promising. We have made such
an attempt, accommodating most views categorized by Chalmers (2003)
and discussed further by Vimal (2008b, 2009e).

2. The dual-aspect dual-mode proto-experience/subjective experience
(PE-SE) framework is an optimal framework because it has the least num-
ber of problems. The only major problem is the brute fact of dual aspects,
which is justified because SEs appear fundamental, irreducible, and inher-
ent in normal wakeful states of mind-brain.

20For example, the tension between the non-specificity to SEs of electrons and the
high specificity of a neural network in the dual-aspect dual-mode PE-SE framework
may be related to an extremely low dimensionality and complexity of the mentality
of electrons and a high dimensionality and complexity of the mentality of a neural
net in panpsychism. The continuity from unconscious states to conscious states rather
than their discrete delineation (Skrbina 2009b) is an interesting hypothesis but needs
further research.
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3. Experiences can be conscious experiences, non-conscious experi-
ences, or both; and functions can be conscious functions, non-conscious
functions that include qualities of objects, or both.

4. According to our optimal definition of consciousness, consciousness
is a mental aspect of an entity (system or process) that has dual sub-
aspects: conscious experience and conscious function. In other words, a
system or a process is conscious iff its mental aspect is conscious experi-
ence and conscious function.

5. According to our general definition of consciousness, consciousness
is a mental aspect of an entity (system or process) that is a conscious expe-
rience, a conscious function, or both depending on contexts and particular
biases (e.g., metaphysical assumptions). In other words, a system or a
process is conscious iff its mental aspect is composed of conscious experi-
ences, conscious functions, or both depending on contexts and particular
biases (e.g. metaphysical assumptions).

6. These definitions, may guide us how to design subjective and ob-
jective experiments and how to investigate theoretically the link between
structure, function, and experience.

7. Based on these premises, (i) qualia are properties of conscious
experiences and/or qualities of objects, (ii) mind includes experiences,
functions, or both, and (iii) awareness includes experiences, conscious
functions, and/or pre- and sub-conscious functions.

8. The above definitions are a posteriori definitions (Vimal 2009e).
This is because they are based on observations and categorizations of
various definitions with respect to functions (third-person perspective)
and experiences (first-person perspective).
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