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Abstract 
 
It has been demonstrated that humans have a far greater amount of association cortex than 
chimpanzees or other great apes. More association cortex leads to a better endogenous feedback 
network and better synchronization of neurons. The driving forces behind this greater amount of 
association cortex should shed light on the hard problem of consciousness.In the evolution of the 
human brain and mind the anatomically modern Homo sapiens predated the arrival of the 
behaviorally modern human. In the evolution of life it has beenobserved that simple organisms, 
such as bacteria, extract latent information embedded in the complexity of their environment and, 
that more complex organisms with nervous systems, use implicit learning, which is an unconscious 
cognition capable of performing acts that require intention and deliberation. The nervous system is 
the place where two important processes take place: gaining and storing information from the 
environment and from the organism’s own body. These processes manifest as two important 
attractors: the knowledge instinct and the autonomy instinct. The attractors are advanced with 
respect to the anatomical evolutionenabling the emergence of new cognitive realities and this may 
explain findings that anatomical development predated the cognitive Homo sapiens. The autonomy 
instinct is an attractor that leads to the stability of the Self that has control of some human activities. 
The negative feedback loop constitutes the basic unit of cybernetic control theory and is 
fundamental in self-reflection, the basis of human autonomy.Hofstadter considers it as a strange 
loop, a stable whorl so to speak, and the “I” is only a loop of symbols without any reality.The 
relationship between reflexivity and eigenform (Heinz von Foster), has been analyzed. In the world 
of eigenform(proper form),in perception, the observer and the observed are one in a processthat 
recursively gives rise to each and produces apparent stability of the perception of the object.The 
simple recursive process, similar to a whorl, carried to its limits, inferior and superior, to obtain the 
real eigenform permit usto demonstrate that in the Homo sapiens during a long process (which 
explain why human have a lot more association cortex than other primates), an instantaneous 
feedback, between the “I” (subject) and the “am” (object) emerged through contact with the 
Absolute infinite (the absolute complexity). This theory supports and is supported by the third 
Viennese School of Frankl who, from experimental data, demonstrated the existence of a 
spiritualunconscious of love, art and science. 
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1. Introduction 
 
The evolution of human cognition is recorded in more fossils and archeological records than in the 
case of other comparable primates. Recently, studies comparing humans to chimpanzees revealed 
that the evolution of the human brain was not merely a matter of enlargement, but involved changes 
at all levels of organization (Preuss, 2011). 
 
Over the past 20 years, the methods available for studying the brain have improved enormously. 
Thus, it has been possible to demonstrate that whereas the primary sensory and motor regions of 
humans are, in absolute terms, very similar in size to those of apes, humans have a far greater 
amount of association cortex (Preuss, 2011). It is an important fact that humans have a lot more 
association cortex in absolute terms than chimpanzees or other great apes (Preuss, 2004). 
 
More association cortex leads to a better endogenous feedback network (Augustenborg, 2010) and 
also to a better synchronization of neurons, which most neurobiologists assume is generated by 
feedback (Koch and Crick, 1991).  
 
More important is the fact that the driving forces that enabled the emergence of this greater amount 
of association cortex and the human consciousness must shed some light on Chalmers’sconcept of 
the “hard” problem (Chalmers, 1995). The aim of this paper is to discuss this “hard” problem of 
consciousness and its important implications in psychology and psychotherapy. 
 
Chalmers, based on Wheeler’s (Wheeler, 1998) theory that information is fundamental to the 
physics (it from bit) of the universe and understanding that information has two basic aspects (a 
physical aspect and a phenomenal aspect), suggests that these two basic aspects explain the 
emergence of experience from the physical.  
 
According to Chalmers, when in the consideration of the world the intrinsic nature of physical 
entities is left aside, all is a pure causal flux with no properties for the causation to relate. If it is 
accepted that intrinsic properties exist, the properties that causation ultimately relates are 
themselves phenomenal properties. Thus, we may say that phenomenal properties are the internal 
aspect of information and understand how experience might have a subtle kind of causal relevance 
in virtue of its status as the intrinsic nature of the physical. These thoughts are considered by 
Chalmers as metaphysical speculations. 
 
However, we know that all hypotheses have an implicit metaphysics (Yunes, 2005). Chalmers 
considers that the internal aspects of information could be at the same time the decoder of this 
information. The internal aspect of information is its meaning, the significance that codifies. If 
information is fundamental for the physics of the universe and human consciousness is a unity and 
totality in itself that can decode, interpret and govern this information, with free autonomy, the 
ontological gap between them is very profound and needs an adequate scientific and metaphysical 
explanation. 
 
The aim of this essay is to discuss the “hard” problem of consciousness based on: i) an ontological 
interpretation of the reality considering information fundamental to the physics of the universe and 
logic-mathematics structures as an important part of this information. Thus, logic-mathematics 
arguments are fundamental to prove some arguments;ii) theories according to which living beings 
are dynamic complex systems self-organized by information; and iii) the method that we have 
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denominated “ontological reductionism” which aims toward coherence between the nature of 
systems and their parts and between biological systems that are evolutionarily related. 
 
 
2. The evolution of the human brain and mind 
 
The analysis of the evolution of the human brain and mind permits us to observe some important 
facts that have not been interpreted adequately in the light of new knowledge. In this context it is 
possible to note: 
 
− that the emergence of the anatomically modern Homo sapiens considerably predated the arrival 

of the behaviorally modern human; 
− that the skull of Homo heidelbergensisfrom Ethiopia shows that it had reached virtually its 

modern degree, for language,by about 600 kya. Thus, the anatomical structure for language had 
been achieved half a million years before we had any evidence that the species of the Homo 
genus were using language or speaking;  

− and how the large morphological brain, relative to the body size, was formed over a relatively 
short evolutionary time. 

 
 
3. The emergence of anatomically modern Homo sapiens long before their modern behavior 
 
The end of the Pliocene and the beginning of the Pleistocene was marked by the appearance of the 
Homo clade. This new linage had a large brain and body with respect to the preceding hominids. 
The almost complete skeleton of the Turcana boy from 1.6 myr ago, revealed an unprecedented leap 
in bodily structure (Lee and Wolpoff, 2003; Tattersall, 2002). 
 
Throughout the following Pleistocene period, the Homo brain size increased significantly. This 
increase was not related to a mean change in the body mass and was one of the most significant 
occurrences in the Pleistocene (Hawks et. al., 2000; Ruff et. al., 1997). The increase was from 600-
650 cm3(1.8 myr) to 1400 cm3 (200 kyr). 
 
Based on different types of experimental data available it is possible to conclude that the brains of 
our ancestors rapidly increased in size, especially over the last one million years from 500-800 cm3 
in the case of Homo habilis to 1200-1400 cm3 in modern Homo sapiens (Kaas, 2005). Compared 
with this period the emergent Homo sapiens evolved very quickly overapproximately 150-60 
thousand years.  
 
A clear conclusion that can be drawn from the fossil and archeological records is that the human 
brain increased by approximately a factor of three without any important change in human 
behavior. Tattersall(2002) commenting on the predominance of the Homo sapiens over the 
Neanderthals, that flourished from something over 200 kyr ago to around 27 kyr ago and had brains 
as large as our own, wrote: “The conclusion thus seems ineluctable that the emergence of 
anatomically modern Homo sapiens considerably predated the arrival of behaviorally modern 
humans” and also that “Human beings of essentially modern body structure are presumed to have 
become established in Africa at about 1.8 myr ago”. 
 
Supporting this opinion the newly excavated Australopithecus sedibafossils dating back nearly two 
million years ago have a mixture of some features of primitives of the genus Australopithecus with 
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others more closely resembling those of Homo (Kivell et. al., 2011; Pickering et. al., 2011). 
Different interpretations regarding this new discovery have been proposed.However, some facts are 
clear. 
 
The pelvis is short and broad like a human pelvis. Many researchers had previously associated the 
development of a human-like pelvis with the enlargement of the brain, but in A. sediba the brain 
was still small. The researchers reported that the fingers were curved, as might be seen in a creature 
that climbed trees. But they were also slim and the thumb was long, more like a Homo thumb, so 
the hand was capable of using tools.However, no tools were found at the site. 
 
Like the pelvis and the hands, the fossilized skull suggests some reorganization in the hominin brain 
with an expanded part linked to higher cognitive functions in humans, such as the origin of 
language. 
 
On the other hand, humans have a special anatomical structure for language. In non-human primates 
the larynx is high in the neck and the pharynx is consequently short, whereas in adult humans, the 
larynx lies low in the neck lengthening the pharynx and increasing the potential for sound 
modulation. The skull of Homo heidelbergensis found in Ethiopia shows that it had reached 
virtually its modern degree by about 600 kyr ago.The appropriate structure for language had been 
achieved half a million years before we have any evidence that the Homo were using language or 
speaking. Thus, Tattersall makes a strong point: “we have to conclude that the appearance of 
language and its anatomical correlates was not driven by natural selection, however beneficial these 
innovations may appear in hindsight to have been”. 
 
To summarize, a fundamental question in the human brain-mind evolution is that anatomically 
modern characteristics preceded modern behavior. This important question needs to be addressed. 
How could this have come about? What were the driving factors? What relationship exists between 
the driving factors and the emergence of the human mind? 
 
It is reasonable to interpret these issues in the light of one important factor in evolution, that is, self-
organization. The self-organization phenomena can be found everywhere in the world and 
especially in living organisms which are complex dynamic systems. 
 
 
4. Self-organization, latent information and implicit learning 
 
It is known that the human brain is a very complex dynamic system with a cerebral cortex of around 
1011 neurons and 1014 synapses and in relation to ontogeny the correct wiring diagram would be 
almost impossible to arrive at out of all alternatives if all were equally likely. Thus, in the context of 
ontogeny the self-organization of neural systems must be usedto handle their complexity (Mainzer, 
1997). To comprehend this process of self-organization it is necessary to observe its long history. 
Van den Noort et al. (2005) consider that at the elementary level of biological organization, cellular 
structures appear to have immediate knowledge of remote actions in the system, thereby enabling 
the emergence of the spontaneous long-range cooperative organization in bio-molecules and 
membranes, in dendritic networks of cortical neurons and in colonies of single-celled organisms 
such as bacteria. 
 
On studying the simplest of all organisms, bacteria, Ben-Jacob et al. (2006) report an important 
finding: some modes of behavior might reflect underlying (primitive) elements of biotic cognition. 
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Bacteria are not the solitary, simple organisms they are considered to be. Certain bacterial species 
self-organize into complex colonies of 1010 members. The bacteria use several methods of 
biochemical communication and the colonies can change their spatio-temporal organization to adapt 
to changes in the environment. 
 
The authors also make an important suggestion: that besides “negative entropy”, organisms extract 
“latent information” embedded in the complexity of their environment. Latent information refers to 
the non-arbitrary spatio-temporal patterns of regularities and variation that characterize the 
environmental dynamics. 
 
Ben-Jacob et al.(2006) affirm that the most fundamental aspects of these biological systems is that 
they can use internally stored relevant information relating to the self-design of their own 
engineered self-organization. 
 
Hameroff (1996) considers that the cytoskeleton organizes intelligent behavior in eukaryotic cells. 
The cytoskeleton and its microtubules and other constituents are interlinked by way of a variety of 
microtubules associated with proteins to form a dynamic network, which defines cell shape and 
function. Numerous types of studies link the cytoskeleton to cognitive processes.  
 
After several years working on the subject Shapiro (2006) affirmed that cells are cognitive entities 
possessing great computational power and formulated two important findings: i) that all aspects of 
cellular biochemistry are subject to computational regulation; and ii) that the molecular interactions 
(complementarity) relating to genome function are intrinsically computational (i.e., they involve 
multiple inputs that need to be evaluated algorithmically to generate the appropriate cellular 
outcome). 
 
These considerations lead Shapiro (2007) to affirm that 40 years of experience as a bacterial 
geneticist have taught him that bacteria possess many cognitive, computational and evolutionary 
capabilities unimaginable in the first decades of the 20th century, and to suggest that we revise our 
basic ideas regarding biological information processing and recognize that even the smallest cells 
are sentient beings. 
 
Commenting, on recent advances in our understanding of the design principles of biological 
networks, Alon (2003) states that the discovery of good engineering principles in biochemistry 
circuitry is surprising. Three of the most important of these are: modularity, robustness and 
recurring circuit elements. 
 
The findings of Shapiro and Alon demonstrate that the organization associated with cellular 
biochemistry and the genome is computational or follows engineering principles that signify 
basically logic-mathematics. This is coherent with the immanent logic mathematics constitutive of 
the world and the dynamics of the environmental variations. 
 
In more complex organisms Jablonka and Lamb (2006) regarded the emergence of the nervous 
system as a major transition because it “not only changed the way that information was transmitted 
between cells and profoundly altered the nature of the individuals in which it was present, but also 
led to a new type of social and cultural heredity based on the transmission of behaviorally acquired 
information”.  
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The capacity of bacteria in more complex organisms was assumed by the nervous system where the 
existence of implicit learning was observed, which is a fundamental process, one that lies at the 
very heart of the adaptive behavior repertoire of every complex organism (Reber, 1993).  
 
Implicit learning produces a tacit knowledge base that is abstract and representative of the structure 
of the environment. Such knowledge is optimally acquired and can be used to solve problems and 
make decisions regarding a novel stimulus (Reber, 1989). It is accepted that unconscious cognition 
seems to be capable of doing things that require intention, deliberation and conscious awareness and 
subliminal learning (Seitz and Watanabe, 2003).  
 
Implicit learning is a basic process that has played an important role in the grand evolutionary 
scheme. An organism that has the facility to extract information from the complexity of the 
structures and organisms of the environment and use this information to guide its actions is going to 
have an important advantage over organisms without this facility. 
 
Implicit learning is at the origin of core system 1 which is an approximate representation of 
numerical magnitude and of core system 2 which is the precise representation of distinct numerical 
magnitude. Feigenson et al. (2004) provides evidences that these two systems are present in human 
infants and in other animal species and therefore do not emerge through individual learning or 
cultural transmission. These systems account for our basic numerical intuitions and serve as the 
foundation for the more sophisticated numerical concepts that are uniquely human. 
 
 
5. The attractors of the evolution of the human mind 
 
It has been demonstrated that living neural networks do, in fact, organize into a state where many 
attractors exist. An attractor network is made up of neurons with excitatory interconnections that 
can settle into a stable pattern of firing.Simulations indicate that attractors can be used to store 
information. These attractors are important for long and short-term memory, for attention and for 
decision making. 
 
It has been observed in a previous paper (Yunes, 2005) that the fundamental function of the nervous 
system is related to two important processes, that is, gaining and storing information: a) from the 
environment, and b) from the organism’s own body.  
 
During evolution it is possible to observe in living organisms that these two processes arrived at a 
point in which two predominant attractors manifest: one that has been called knowledge 
instinct(Perlovsky 2006), and the other autonomy instinct. The first was described mathematically 
as the maximization of the similarity between concept-models and the world and the second as the 
maximization of the similarity between concept-models and the self, the identity, the selfhood.It is 
the principle of identity to obtain a complete autonomy. These instincts are internal forces that 
stimulate evolution, being stable attractors of vital importance to survival. 
 
Interestingly, these two attractors, in a sense, were observed by Jung as archetypes: the archetype 
of the self and the archetype of the smaller numbers. The archetypes are, as such, a priori principles 
of organization, they are self-generating”forces of nature” (McDowell 2001). Supporting our theory 
is the opinion of McDowell that each archetype-as-such can be defined precisely in terms of 
mathematics. 
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The archetype of the self is, according to Jung, the most important of all. The creation of the self is 
a process of individuation where all the aspects are brought together as one. The archetype of 
smaller numbers is so ancient that it predates humanity itself, and is carried in the heritage of 
creatures even as primitive as insects (Robertson, 1995).  
 
The attractors are advanced with respect to the evolution of new anatomical development and 
organization of the communication in order to enable the emergence of new cognitive realities and 
so it is possible that the anatomical development predated the behavior of Homo sapiens. 
 
Evolution via this mechanism is also clearly observed in human language which was mediated by 
deep grammatical structures which are inaccessible to conscious introspection (Chomsky, 1975). In 
this case the brain must contain a recipe or “program” that can build an unlimited number of 
sentences from a finite list of words. The program is a mental grammar that is innate and the same 
for all humans. This explains the readiness with which children learn language (Chomsky, 1975). 
 
 
6. The big morphological brain formed over relatively short evolutionary time 
 
Zhang et al. (2011) observed an unexpected accelerated origination of new genes which are 
upregulated in the early developmental stages (fetal and infants) of human brains relative to the 
mouse. According to Lahn et al. (2004), the remarkably fast evolution of the human nervous system 
has a salient molecular correlate, i.e., accelerated evolution of the underlying genes.  
 
The knowledge instinct as an attractor led the hominids, in their effort to survive, to apply their 
mathematical (arithmetic and geometric) and logic sense while working with the shape, size, 
distance, motion, constitution and weight of materials.They must have applied some concepts 
regarding the use of stones thrown as missiles, or bones and pieces of wood used as clubs or simple 
spears, in the most efficient possible way. Likewise, they must have known how to produce and use 
stone hammers and anvils as powerful bone-crushers and to gain access to hard-skinned fruits and 
nuts, and to use stone-cutting tools for the processing of animal carcasses. 
 
All of these activities involve goal-directed cognition, associated with the evolutionary role of 
dopamine, and according Hills (2006) they are born out of mechanisms initially evolved in the 
service of foraging-and feeding-related behaviors and are probably an important factor in the 
relatively fast evolution of the human brain. 
 
 
7. The emergence of self-reflection and uniqueness 
  
An attractor is a state towards which the wholly dynamical system may evolve, starting from certain 
conditions. The existence of a strange attractor in hominization, starting from 60 million years ago, 
has been indicated. The autonomy attractor is related to the logic-mathematics structure: “the 
principle of identity” and leads to the constitution of the selfhood, the identity of a person. 
 
This process of constitution takes place in a conscious mind when it turns to itself. This is a kind of 
negative feedback that helps to maintain the stability of a system in spite of external changes.  
 
The negative feedback loop constitutes the basic unit in cybernetic control theory.This mechanism 
of control in physical and biological dynamical systems works by way of the output of information 
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or a signal that is looped back into the system to achieve some kind of steady state to compute, 
compare or correct this output. 
 
Feedback is the basis of self-organization and of life. Thus, feedback enables homeostasis which 
maintains the internal stability of the organisms in relation to changes in the environment.Thus, 
homeostasis is fundamental for survival. The negative feedback shows clearly that the effects 
appear before the cause.Some of them must be related to the attractors which can explain the 
anatomical development prior to modern human behavior. 
 
In the dynamic of the nervous system Freeman (1999) distinguishes three kinds of stable state, each 
with its own type of attractor:a point, a cycle and a chaotic attractor.However, in order to explain 
the unity of consciousness, he proposes another level of hierarchy in brain function, the hemispheric 
attractor, that is, a global operator supported experimentally by the high level of covariance in the 
EEGs simultaneously recorder from the bulb and the visual, auditory, somatic and limbic cortices of 
animals and from the scalp of humans. 
 
Interestingly the maximal coherence appears to have zero phase lag recorded over distances of up to 
several centimeters between sites and even between hemispheres.Freeman affirms that a coherent 
activity with nearly zero time lag is unknown. 
 
Feedback control in the human nervous system was indicated in the 1920s by Bernstein. Any 
movement of our arm is guided in its trajectory and speed. This is possible because there is a 
continuous dialogue, via feedback, between the senses, the brain and the arm, so the trajectory and 
the speed are adjusted as the motion proceeds. 
 
Feedbacks guided for the two indicated attractors and using the implicit learning could explain the 
important fact that humans have a lot more association cortex than chimpanzees or other great apes. 
The negative feedback loop constitutes the basic unit in cybernetic control theory. However, the 
propagation of the information around the feedback takes a finite time and for this reason a 
discrepancy always appears between the reference and input values.  
 
Considering the data on primate evolution and the above-mentioned aspects, it is possible to assume 
the existence of a fundamental stable state toward which is guided by its attractor in the evolution of 
the human mind the autonomy instinct that manifest in the brain as self-reflection or identity 
attractor. The different species of the genera Australopithecus and Homo manifest an evolution 
process where the zero time lag, the real strange loop, was still not obtained. 
 
Thus, the strange loop is so because it was guided by the identity attractor (the mathematical 
principle of identity) where the reference perception should be equal to the input reference. The fact 
that the reference perception should be equal to the input reference requires an instantaneous or 
similar feedback (loop) between the center that generates the information and the receiver. 
 
The most elemental analogous characteristic, to explain the coherence between the parts and the 
system, is a single-particle quantum interference.This interference involves a circular feedback 
where the particle can travel through two slits at the same time and then interfere with itself. 
 
In Wheeler’s classic delayed choice experiment the particles seemed to”know” that the second slit 
was open, or may be said to be “conscious” of the opening of the second slit. 
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This duality wave-particle, which is strange, could provide some explanation of why objects seem 
to be in two places at the same time, communicate instantaneously across long distances and appear 
to the human mind to be subject and predicate at the same time when we say “I know that I know”. 
 
A similar concept regarding the elemental analogies of consciousness was proposed by Reinis 
(2007) when he explains that the Pauli principle signifies that the electrons “feel” the presence of 
other electrons at a certain distance and respond to them and, thus, they approach the human 
subjective feeling of consciousness. The communication ability also represents the most basic unit 
of consciousness and Reinis affirms that “The explanation of consciousness lies in communication 
between electrons” and that “Subjective consciousness is a component of the mind and arises from 
the same electron sensitivity and other functions of the electrons, such as their translocation”. 
 
Reinis et al. (2005) indicated that all electrical phenomena taking place outside or inside the brain 
cells represent a powerful source of subatomic particles in contact on a quantum level. This whole 
conglomerate is called RHS and is, perhaps, a non-local phenomenon where all moving electrons 
interact. Thus, they act as a quantum computer in the interaction of RHS with the brain structure 
which at the same time creates the RHS. 
 
In this theory the fundamental explanation lies in self-reflection which is, as we will see, analogous 
to the self-interference that allows for individuality and apparent duality. However, it is clear that 
the entanglement of photons, electrons, molecules, etc., where they share the same quantum state, is 
also an important elemental characteristic of consciousness. These aspects satisfy the necessary 
coherence between the system and its parts as required by the ontological reductionism. 
 
It is very important to note that single-particle two slit interference was demonstrated in 
macroscopic scale by Couder and Fort (2006). These scientists observed that a droplet of silicon oil 
of around 1 mm and the surface wave packet it emits, which should be thought of as one entity in an 
experiment similar to the slits in the original double-slit experiment, interfered with its own 
reflections. 
 
It was shown by Coulder et al. (2005) that a droplet can bounce indefinitely on a vertically vibrated 
bath of the same fluid. Near the Faraday instability threshold this bouncing becomes subharmonic 
and the drop emits a localized Faraday wave packet. A bifurcation occurs by which the drop 
becomes spontaneously self-propelled and moves on the liquid surface at constant velocity. They 
called the moving drop dressed with a wave-packet it emits a “walker” and it is a “symbiotic 
structure”.  
 
Interestingly, the above-cited authors noted that a given droplet passes through one of the slits or 
through the other. However, its associated wave passes through both slits and the interference of the 
resulting waves is responsible for the trajectory of the droplet.It is important to note that the wave 
can travel alone without the droplet. The waves which are the bearers of the information may create 
a special informational field, which we will analyze below. The waves guide the droplet and the 
trajectory is defined interactively by a type of dynamical echolocation. 
 
Coulder and Fort comment “We showed in the simulation how this wavelike behavior of particle 
trajectories can result from feedback of a remote sensing of the surrounding world by the waves 
they emit. This phenomenon gives the walking droplet a kind of nonlocality since it evolves in a 
medium affected by waves it emitted in the past”. This also demonstrates the elemental 
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characteristics of consciousness as nonlocality, sensing of the surrounding world and interaction 
with the past. 
 
Tschacher and Rössler (1996) indicate that the self produces order (the experience of “identity”) 
and thus:i) the self evolves if cognition is applied to cognition, ii) the self as identity of an 
individual is an attractor; and iii) the self is maintained by continuous recursion. Therefore, 
according to these authors a structure or entity that we can call “I” does not exist. 
 
Hofstadter (2007) considers a video screen showing itself, showing itself… as similar to 
consciousness being aware of itself, being aware of itself… and Gödel’s thought that a 
mathematical formula - a statement about a number - can itself be represented by a number, which 
is a self-referential capability and signifies that mathematics can say things about its own structure, 
suggests that this strange loop is similar to what is going on in human thought. 
 
According to Hofstadter, a mind is a near-infinitely extendable self-referential loop of symbols that 
has the hallucination of being an “I”. Thus, the “I” is only a loop of symbols without any physical 
reality.  
 
Corballis (2011) considers that recursive thinking is fundamental to define the mind. Recursive 
thinking is the ability to think about thinking. He indicates mental time travel, to imagine past 
events within current consciousness as recursive and a basis both of memory and fiction.This 
permits the ability of imagining the state of mind of others imagining your state of mind. The theory 
of mind allows the development of language. 
 
Damasio(2012) suggests that when the unconscious mind begins to receive images of disposition 
and feeling of emotions, it establishes itself self-referentially to make itself a conscious mind. 
 
All of these theories coincide in that some kind of recursive or strange loop, that is self-referential, 
explains the essence of the consciousness. However, no one explains what could be the basis, the 
ontology of this strange loop. 
 
However, this kind of reductionism has two problems: i) how can recursion decode the information 
if it remains within the same level of information? and ii) how can recursion unify, for example, in 
visual processing, the first step of extraction of the object features, such as color, velocity, size etc., 
when the extraction occurs in spatially separated populations of neurons in a unique binding in the 
visual field? 
 
Many lines of logic-mathematics reasoning provide some explanation of these problems. G. Chaitin 
(2009) speaking about the relation of mathematics with physics and biology stated that “Normally 
you think pure math is closer to physics, since they grew together, they co-evolved. But what the bits 
of the halting probability omega show is that in a certain sense pure math is closer to biology than 
it is to theoretical physics, because pure mathematics probably contains infinite irreducible 
complexity (Omega =infinite number of bits).Biology has very high complexity but it is only finite 
(the most complex biological structure is the human brain, more complex that all the universe).” 
 
We have analyzed the aspect that in the evolution of the human mind two important attractors 
existed, the knowledge instinct and the autonomy instinct or identity attractor. The evolution of 
identity led to a continuous recursive feedback searching for the input “I” to be equal to the 
perception “am”. That is, subject “I” and object “am”, must be transformed into one and the same 
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entity. This could be the reason for the larger amount of association cortex that, as we have 
mentioned, allows humans to respect other related primates, considering it led to a better 
endogenous feedback network and synchronization.  
 
Here, we must return to the thought of Hofstadter: the “strange loop” is an abstract loop which, in a 
series of stages shifting from one level of abstraction (or structure) to another, feels like an upward 
movement in a hierarchy. He considers that the current “I”,the up-to-date set of subjective life 
aspirations, passions, etc., tampering with the external world and other people, has sparked some 
“rapid feedback” which, once absorbed in the form of symbol activations, gives rise to an 
infinitesimally modified “I” that after years converges and stabilizes itself.  
 
However, this is not possible. To reach one’s identity (I=am) and to form symbols the “rapid loop” 
indicated by Hofstadter must arrive at the point of being instantaneous, forming a nonlocal reality. 
This signifies an upward movement to a superior level of hierarchy that can interpret, decoding the 
information existent in the input. 
 
Hofstadter explains this process “It is the upward leap fromraw stimuli to symbols that imbues the 
strange loop with “strangeness”. The overall gestalt ‘shape’ of one’s self- the ‘stable whorl, so to 
speak, of the strange loop constituting one’s ‘I’- is not picked up by a disinterested, neutral camera, 
but is perceived in a highly subjective manner through the active processes of categorizing, mental 
replaying, reflecting, comparing, counterfactualizing, and judging”. However: i) how could there 
be a stable whorl?and ii)how does the highly subjective manner appear within the same processes? 
 
According to Kauffman (2009,who analyzedthe relationship between reflexivity and 
eigenform(eigenform of Heinz von Foerster), in the world of eigenform the observer and the 
observed are one in a process that recursively gives rise to each.The notion of a fixed object appears 
from a process that produces the apparent stability of the object. The stability of the whorl of 
Hofstadter is apparent. The model of Kauffman examines the results of a simple recursive process 
carried to its limit, that is, each step in the process encloses the results of the previous step within a 
box each time smaller.It should be carried to its limit to obtain the stability. The whorl goes down 
decreasing or goes up increasing the loop.  
 
In the model of Kauffman going down is similar to successively putting a little box within another 
larger box. At the limit of an infinite number of boxes we find that the infinite set of boxes is an 
invariant with the addition of one more box. To obtain an invariant it is necessary go to the limit 
that is the infinite. The limit of a whorl going down to the infinite is an invariant: a fixed point. It is 
also the eigenform, its own form or the proper form of the recursion.Mathematically, a point has no 
parts, it has no dimensions, it is in some concept an infinite (a point is below the Plank length). 
Similarly, when the human loops, looking for its identity through implicit learning, the difference 
between input and output times decrease until it disappears, is an instantaneous loop that imbues its 
‘strangeness’. Maybe, we can say it is an infinite loop, an actual “relative infinite” (or a 
transfinite).This infinite will emerge by contact with an absolute infinite or some of its properties as 
we will indicate below. 
 
Kauffman (1987) writes “Self-reference is the infinite in finite guise!”.However, Kauffman 
provides a very important response: “How is this formal self-similarity related to our intuition of 
self within self through introspection?”This suggests that it is via a feedback cycle and seeing the 
invariance that we come to a reflection of the self. However, the personal process involves the non-
mechanical aspect of integration of the parts into a whole. It is not possible to formalize the entire 
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circumstances of human self-reference in a system of symbols devoid of an observer and ask “Who 
or what is the observer?”This will be clarified below. 
 
A computer can have a program with the sentence “I know that I know…”It will take a finite time 
no matter how small to write the sentence. But, it cannot know what it is doing because it can only 
complete a finite loop not an infinite loop. Evidently, the computer can execute the sentence a finite 
number of times or an infinite number of times without knowing it. The loop has to be infinite and 
this must occur in the human mind.  
 
Thinking, when the loop is going up looking for the true, the true of the self or of external world,it 
will increase until its limit and according to Gödel’s Incompleteness Theorem until the 
infinite.Gödel’s theorem says that any system that is complex enough to express mathematics 
cannot prove, by itself, that everything it says is true. It will always rely on something outside the 
system. Thus, through implicit learning the human mind will continue until contact with the infinite 
source of information or some of its properties (infinite irreducible complexity).  
 
This processcarried out during a long evolutionaryperiod may be the reason of humans have a lot 
more association cortex in absolute terms than other primatesbecause more association cortex leads 
to a better endogenous feedback network (Augstenborg 2010)and a better synchronization of 
neurons to enables the instantaneous feedback, the real strange loop. 
 
The infinite source or its property, as in the case of the loop going down, must be the Absolute 
infinite of Cantor. With this contact the human mind, which until that moment cannot interpret 
itself, by a mechanism of “induction of reflection”considering the known and accepted Reflection 
Principle, can share every conceivable property of the Absolute (see Rucker, 1982) and so go 
upwards to a superior level of hierarchy. Thus emerges the decoder, the observer of Kauffman. 
Rucker quotes Cantor’s important and very strong thought: “The fear of infinity is a form of myopia 
that destroys the possibility of seeing the actual infinite, even though in its highest form it has 
created and sustains us, and in its secondary transfinite forms occurs all around us, even inhabits our 
minds”. 
 
Furthermore, we can interpret the symbol differently from Hofstadter, because the ceaseless circular 
process does not transcend to itself and thus cannot create anything.Kauffman (2009) demonstrated 
that with any transformation T in any domain where an infinite composition of transformations is 
possible we make E= T(T(T(T(….))))and we find that E = T(E) is the fixed point that sometimes 
corresponds to a stability in the domain of the recursion.He also observed that taking a seed z for 
the recursion and repeating form: z, T(z),T(T(z)…. in a temporal sequence or recursive process, the 
products can exhibit similarity to the infinite eigenform and can exhibit novelty and creativity. 
However, in this case the seed z is transcendent information placed in the system. This kind of 
information is apparently the only way for the human mind to surpass the Incompleteness Theorem 
looking for the true. 
 
The non-local phenomena of consciousness can be explained in the quantum world. According to 
Cramer (2009) ”The transactional interpretation, a leading alternative to the Copenhagen 
interpretation, uses an explicitly nonlocal transaction model to account for quantum events”. This 
model describes any quantum event as a space-time “handshake” executed through an exchange of 
retarded waves and advanced waves“. He adds “The transaction is explicitly nonlocal because the 
future is, in a limited way, affecting the past (at the level of enforcing correlations)”. 
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Vannini and Di Corpo (2011) indicate that the relativistically invariant wave equation of Klein-
Gordon is dependent on a square root and yields two solutions: retarded waves which move forward 
in time and advanced waves which move backwards in time. Advanced waves were considered to 
be unacceptable because they contradict the law of causality.  
 
Vannini and Di Corpo following the mathematician Luigi Fantappié noted that advanced waves are 
governed by a law opposite to entropy which leads to order, differentiation and complexity, named 
syntropy. The advanced waves are also the basis of attractors. The attractors are situated in the 
future of the evolution of complex systems. 
 
Thus, the attractor of the human mind identity must be the source of information that guides the 
evolution by a predominately logic-mathematics structure. This attractor would be the Absolute 
infinite. 
 
 
8. This hypothesis and the psychology 
 
It is important to note the relations between this theory and some important psychological schools. 
This importance is due to the help it can provide in some psychological therapies. 
 
One of these schools is that of C. G. Jung.According to Jung the psyche has three levels: the 
conscious that is the ego; the personal unconscious, with the memory and emotions; and the 
collective unconscious that is universal, of all human beings, including the instincts and the 
archetypes. 
 
Jung distinguishes the ego from the self. The self is primary and the ego develops from it. The self 
is relational and requires the submission of the ego, a fact that can lead to an individuation crisis. 
The self is understood as the totality of the body and the mind, the God image (God correspond to 
our Absolute infinite), and the coincidence of “opposites”, our contradictory feelings and impulses. 
Jung considers the coincidence of opposites to be part of the God and the self-archetypes that 
enables the individual to transcend and overcome his or her conflicts.We will return to this concept 
later. 
 
One fundamental concept of Jung’s theory is that of individuation.This is the process of becoming a 
whole identity, a process of self-realization that is to reveal the meaning and purpose of one’s life. 
Individuation is a permanent process that is never completed. There is a circumambulation of the 
self, everything points towards the center, we could say it is a recursive loop searching for the real 
identity, the personal realization. 
 
Another important aspect of Jung’s theory is to assume intuition to be a normal psychological 
function. This function permits perceptions to arise from the unconscious with contents as complete 
wholes. 
 
According Jung (Jung 1969) “it is only through the psyche that we can establish that God acts upon 
us, but we are unable to distinguish whether God and the unconscious ar4e two different entities. 
Both are border-line concepts for transcendental contents” and also “The God-image does not 
coincide with the unconscious as such, but with a special content of it, namely the archetype of the 
self. It is this archetype from which we can no longer distinguish the God-image empirically”. 
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Jung considers God as an archetype related to man’s evolution. According to some authors, he 
thinks that it is not possible to prove that the God image is God himself or that the self takes the 
place of God. Others consider that the God of Jung is not a transcendent reality of whom man may 
achieve some knowledge but rather a basic tendency of human nature (Schmidt 2005).  
 
Another important school is the “Third Viennese School of Frankl” that appeared after Sigmund 
Freud’s psychoanalysis and Alfred Adler’s individual psychology, as a humanistic and existential 
psychology. Freud indicates the pleasure principle, Adler the will of power and Frankl the will of 
meaning. The logotherapy of Frankl (1955) observes a person’s search for meaning. Logos is a 
Greek word that denotes meaning. Logotherapy is a process which enables a person to become 
coherent with his main concern: the meaning of his life. There exist in men a will of meaning that is 
their main motivation force. Life has meaning in all circumstances and in all men is freedom. 
 
As this latter school supports and is supported by this hypothesis of the real strange loop of self-
reflection, I will analyze it showing the correspondence: 
 

i. for Frankland our theory the infinitude of the conscious is revealed in psychology because it 
is not completely conditioned by the corporeal. Clearly, a residual freedom exists and, thus, 
a relative independence or autonomy, despite the dependence on the corporeal. The real 
autonomy of the person is only possible if the person transcends their ego toward an external 
meaning of their existence. 
When the real strange loop emerges the human being obtains its freedom from instinct and 
impulses. Thus, men need to orient their behavior in life in the face of some contradictory 
tendencies of both realities. Human beings are permanently questioning regarding their 
existence and their meaning and they must find the answer in each situation. 

ii. another important aspect is the thought of Jungof Frankl that human conscience is, in some 
sense, the coincidence of opposites. The unity of the human being, despite the somatic and 
psychic oppositions, constitutes a “coincidence of opposites”. Nicolau of Cusa(2005) taught 
that, in the infinite, the circle coincides with the line, and thus that the Absolute infinite 
involves “coincident contradictories”. Analogously, a “relative infinite” human conscience 
must involve the coincidence of opposites and comprehend the paradoxes. 
A mind that has the power to comprehend the contradiction of the Liar paradox, a mindthat 
can comprehend the true of the demonstration of the Incompleteness Theorem, derives from 
a position related to the infinite. 

iii. I consider a fundamental thought of Frankl that there are two forms of the unconscious: one 
similar to that of Freud, with repressed instincts and desires, and the other that is the source 
of love, art and the ability to transcend. This unconscious spiritual is the deepest root of the 
Ego. These two aspects of the unconscious are supported by the hypothesis developed 
herein: one of them, as Jung suggests, carried in the heritage from our long phylogenetic 
history and the other related to the emergence of the real strange loop that gives origin to 
self-reflection and to a special informational field that, nonetheless, needs some material 
transporter.  
The existence of core systems that account for the basic number sense in humans suggested 
by Feigenson et al. (2004) also supports both our hypothesis and that of Frankl. These core 
systems, according the authors, offer a strong case for representational continuity across 
development and species and are dependent on a mechanism with a long phylogenetic 
history. Also, these core systems serve as the foundation for developing more sophisticated 
mathematics, which is uniquely human, and corresponds to our hypothesis of real strange 
loop and the spiritual unconscious of Frankl. 
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Thus, the human structure has two aspects of the unconscious forming a unity that cannot be 
separated, but where each one of them cannot be reduced to the other. Thus, we have two 
forms of the “I”. One, more superficial and for that easier to follow, which is impulsive, 
egocentric, aggressive, with an impersonal sexuality tendency which is the heritage of our 
ancestors (important for survival but the origin of the violence that is the shackle of our 
civilization) and the second “I”, which is deeper and is a product of the emergence of the 
real strange loop. 
In the conception of Frankl (1987) the real ego appears in the spiritual realm where man is 
free and responsible. This is the realm of real strange loop.The Ego is a reality that 
distinguishes man. However, the center of the spiritual person is unconscious. It is a reality 
inaccessible to the conscious. The reality of the relative infinite of our mind remains 
unconscious. 
Psychoanalysis wants to make conscious the unconscious impulsive while existential 
analysis wants to make conscious the spiritual, the second “I”. 

iv. human mind is open to the world; it is not confined to the environment inhabited by its 
species as in the case of other animals.The human mind is also open to other persons and to 
the transcendent. Man, by the real strange loop of his consciousness, is liberated from his 
impulses and instincts. However, to be autonomous, based on the meaning, especially the 
ultimate meaning, of his existence he should give value to things. This is only possible if 
things are considered with respect to an absolute value. The extrapolation to the Absolute, to 
the infinite, is always necessary. 

v. Jung considers intuition to be a normal psychological function, Franklwrote that intuition is 
“the wisdom of the heart” and that the conscience is the intuitive capacity of man to find the 
meaning of concrete situation. 
Interestingly, In the field of mathematics it is possible to observe notable cases of intuition 
as that of SrinivasaRamanujan, an obscure and poor man of India, that intuitively wrote 
important mathematics equations without any proofs. Other important cases are indicated for 
Davis, Hersh and Marchisotto(1995).These facts could be explained by the relation of our 
relative infinite consciousness and some other infinite. 

 
Summarizing : the logotherapyand existential analysis discovers, in a first phase, that the condition 
of being human is to be conscious and responsible, in a second phase that a spiritual 
unconsciousthat is a source of love, art and transcendence exists and, finally, in a third phase that a 
latent religiosity unconscious, a state of unconscious relation with God, exists. The relation with 
God can be unconscious and repressed and thus hidden. However, true religiosity is not impulsive 
but decisive, because the religiosity is existential or is not absolute. 
 
It is very important to emphasize that Frankl rejected any attempt to subject psychotherapy to 
religion.Existential analysis and logotherapy lie within the realm of science based on experimental 
data. Experimentally, Frankl based the reality of the spiritual unconscious on the analysis of dreams 
and existential analysis which showed that the deepest decisions regarding the human existence are 
not, as generally believed, conscious, but realized in the unconscious. 
 
This theory of the real strange loop provides scientific support for existential analysis 
andlogotherapy from the point of view of the human mind evolution and of the emergence of the 
consciousness by some kind of communication with the Absolute infinite (God of Frankl). 
 
Finally, in the present world, with grave crises, we can observe the predominance of the 
unconscious impulse manifested in violence, different types of fundamentalism, impersonal 
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sexuality and hedonism, extreme individualism, lack of honesty, white lies, etc. It is clear the 
fundamental role of that which makes conscious the spiritual: art, science, love, solidarity, etc., first 
through education at all levels and then via the mass communication media, in order to stimulate the 
real fraternity that covetousness has concealed. 
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