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ABSTRACT: The essence of the human being is founded on the qualities of homo 

significans & homo cogitans / loquens &  sapiens, that is on his / her competence  of 

signification, knowledge / verbalization, wisdom. The attempt to define man's highest 

attribute of “sapiens sapiens” presupposes a better understanding of the "natural" process 

of the human thinking and language, the resources of their cognitive mechanisms. This 

understanding is proposed by the authors from the original perspective of biophotonics 

(biology + theory / technology of lasers) and neuro-semiotics, using the main functional 

principles of the brain-computer analogy, on the one hand, the genetic mechanisms of the 

natural and computational language, on the other hand. 
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 1. PREMISES    

 

The complex process of cognition could be indirectly 

defined using its three functions, correlating the 

human being’s qualities of significans, cogitans-

loquens and sapiens-sapiens, namely: 

— the symbolic-semiotic function, 

concerning the “essence discovery” of 

objects and phenomena, in terms of 

essential cerebral operations (such as 

representation is); 

— the cognitive-linguistic function, 

supposing the assumption of the 

essence of reality in terms of a certain 

language (nonverbal or verbal); 

— the logical-discourse function, 

concerning the coherent mental 

reproduction / modeling of the reality.  

Each of these three competences correspond to a 

progressive level of human cognitive-communicative 

performance. In the present context, we will take into 

consideration only the first function mentioned: the 

symbolic-semiotic one, as an essential step towards 

natural and artificial intelligence. This function 

emphasizes the human being’s capacity to mentally 

represent the exterior or his / her interior reality, by 

using some substitutes of reality (symbols / signs) 

and to realize operations with these substitutes. 

Representation is essentially connected to memory, 

to the brain’s physical / bio-chemical support /  

signifier (as a “cerebral hard”) respectively, on the 

one hand, to the  activation of this support by using a 

specific program  / signified (a “cerebral soft”), on 

the other hand. That is why we could say that to 

explain the mechanisms of memory and 

representation is in principle equal to explaining the 

main mechanisms of the cognition process. Because 

the conventional scientific theories were not able to 

clarify entirely these problems, we will use for this 

purpose the biophotonics’ unconventional theory of 

“biological lasers” (Stanciulescu, Manu, 2001). 

 

 

2. “BIOLOGICAL LASERS” THEORY: 

MAIN HYPOTHESES 

   

The central postulate of this theory is that, among 

other functions, biological structures also accomplish 

a function ignored by the conventional sciences: the 

optical function, describing the photo-sensibility of 

the living structures from the non-linear optic 

perspective. 

(1) Structurally, from this point of view, at the level 

of the human body, the "metamorphoses of 

light" – which pass from the physical state 

(photonic) to the biological one (biophotonic) – 

are ensured by the following two systems:  

— the molecular semiconductor-type system, 

represented by the complex phosphate / bounded 

water / molecular oxygen at the cellular membrane 



 

     

level, which generates the bioluminescence 

phenomenon, that is the laser-type emission of light;  

— the organic structures with liquid crystal 

properties, such as the cholesterol molecules and 

phospholipid from the cellular membranes, which 

determine the physical properties of the laser type 

emission (coherence, monochromaticity, intensity, 

directionality of the incident light) through 

birefringence, polarization and selective reflection. 

(2) Functionally, the two premises represent the 

basis of the major BLT's hypotheses: 

(a) The correlated action of the molecular 

semiconductor "biological-laser" and of the organic 

structures with liquid crystal properties allow us to 

argue the idea that the molecules, membranes, cell 

nucleus, cells, organs and the whole organism 

function just like some "biological-laser" systems, 

both "linked" and "intricated". On the one hand, all 

these systems present evident structural analogies 

with the technical lasers: optic resonator, active 

substance, optical pumping source of light, cooling 

system, electromagnetic director field, etc. On the 

other hand, the functionality of these biological 

complexes generates a bioluminescent phenomenon, 

having all the mentioned properties of the "natural 

laser" emission. 

(b) The structural-functional particularities of the six 

types of "biological-lasers" existing in the living 

complex body enable us to emphasize the correlated 

effects of four types of phenomena: Biochemical, 

Electric, Magnetic, Photonic (BEMPh) effects. These 

phenomena are characteristic of all the biological 

processes of the living body. 

(c) By the energetic accumulation permitted by the 

presence of light, by the energetic discharges which 

take place in absence of light respectively, it is 

possible to define two essential cycles which 

maintain the vital processes on a dynamic 

equilibrium: "daily cycle" (of light) and "nightly 

cycle" (of darkness). 

 

* 

Such processes and mechanisms permit us to 

formulate some unconventional explanations 

concerning: the nature / structure of the DNA 

helicoid and dextrogir form; the stocks of biophotons 

in the micro- and macro-biological "traps of 

energy-information" (in DNA, mitocondria, etc.), 

and the ways of their release, the redefinition of the 

health / illness state as a function of transparency 

against light, etc. The co1111mmon pattern of all 

these processes is the "living light" 

(bioluminescence). 

By metamorphoses of "natural light" (visible) into 

"biological radiation" (invisible), deviated to 

ultraviolet, a bioluminescence emission is generated 

at the level of each biological structure. This 

"biological-laser" energy is defined by: the properties 

specific to the laser light; decreased impulse 

frequency of the monochromatic radiation and 

increased energy; decreased speed caused by the 

successive penetrations of light through the dense 

mediums of the biological organism, etc. 

 

1.2.Neuro-semiotic principles of the brain-

computer analogy 

 

The correlation between biophotonics and the 

structural characteristics of the human personality 

permits us to draw an original explanation of some 

still unknown or less known aspects concerning 

neuro-semiosis and logo-genesis. These aspects 

justify the interest in a "semiotics of light", because: 

— ontologically, the double nature of light 

could be associated with the dual 

structure of any sign, the light / sign 

having the coherence / resonance 

relationship as a mediator; 

— epistemologically, light constitutes the 

object of the same archetypal 

knowledge, for which semiotics is an 

organon. 

It follows that between the light generating cosmos 

and the human receptor a "significative resonance" is 

instituted. This resonance involves the 

bio-psycho-social human components philo-

genetically and onto-genetically. The present paper 

studies them and formulates some still 

unconventional hypotheses of an integrative 

"semiotics of light". 

Synthetically, the above mentioned ideas permit us to 

integrate the new function of the biological structure 

– optical function – into the context of semiotic 

explanations. Therefore: 

(a) On the one hand, we could find in this 

option the conviction that "a biologically based 

semiotics will allow us to get a glimpse into how the 

body interacts with the mind and culture to produce 

signs, messages, thoughts, and, ultimately, human 

behavior" (cf. Danesi, 1998). 

(b) On the other hand, we could answer - 

from the particular biophotonics point of view - to 

Thomas A. Sebeok's (1972) question on "life and 

human essence", stating with assurance that: 

— life is the quality of certain structures to 

metamorphose the natural light from the physical 

state (non-coherent, non-polarized, etc.) to the state 

of bioluminescence (with all the qualities of laser 

emission); 

— human essence (language, knowledge, 

thinking) is to transform the "biological light" into a 

signifier-support  both for a "psycho-logical light" 

(signified illumination) and for a "social light" 

(meaningful communion). 

From the perspective of biophotonics and 

psycho-neurology, it is possible to develop in the 

present context a semiotic model on the 

brain-computer analogy (hard = signifier,  soft = 

signified) [4]. This model is able to explain the main 

hypothetical principles which govern neuro-semantic 

activity at the level of the three bio-cybernetics brain 

blocks, which computers also have, respectively the 

block of: (1) information reception-codification, (2) 

information processing; (3) command and control. In 

the present context, we will enunciate only some of 

these unconventional principles, belonging to the 

three "cybernetic blocks", which could originally 



 

     

explain the brain's performances and, at the same 

time, its possible analogy with a super-computer: 

(1) The principle of energy-information unity: any 

impulse received by the (nervous) cell will be 

homeomorphically transformed into electrons and 

biophotons (bioluminescence), due to the 

piezoelectric properties of the membranous liquid 

crystals. This mechanism suggests that the 

significative connection between the referential's 

energetic-information properties (mechanical, visual, 

caloric, etc.) and its correspondent cerebral sign (as 

representation, information / signified) is always 

mediated by one and the same electric and 

electromagnetic energy (as support / signifier). 

On the one hand, the computers use the electricity as 

a source of energy, which could be obtained by 

different kinds of energetic transformation (e.g. by 

photoelectric effect), if the computer is dotted with 

such an installation.  After wards, the electricity is 

transformed into visual and sound information in the 

computer’s hardware. On the other hand, the 

INTERNET already uses the optical fibers for 

transmitting the information by photonic signal; it is 

exactly what the brain does, using its nervous net as 

some optical fibers, for transmitting biophotonics 

signals (information) from the analyzers to the 

cerebral and from here to the effector organs. 

Consequently, from the perspective of biophotonics, 

all the nervous net is organized as a very complex 

INTERNET system. 

(2) The principle of redundant propagation of 

information: the same received information is 

transmitted "step by step" to the brain, by the 

complementary ways of BEMPh phenomena: by 

biochemical transmitters at the synaptic level, by 

membranous electric potentials and by the magnetic 

cellular fields, by the biophotonic fluxes (which 

penetrate the interior of the cells, due to the 

membranous liquid crystals transparence). All these 

ways transfer the specific information of the 

referential (signified) to the brain support (signifier): 

chemical (liquid crystals, neuro-transmitters, etc.), 

bio-physical (electric and magnetic field, photonic 

flux). 

In the same way, using the same "hard", the 

computer is able to generate the same effects by 

using different "soft" registered in its memory or by 

using different commands in the frame of the same 

program. 

(3) The principle of information simplification: the 

complex of exterior information is decomposed in 

elementary information (such as frequency, intensity, 

phase, form, distance, pressure, etc.) at the level of 

the different sections of the neuro-analyzers and are 

received / registered in such form at the level of the 

posterior cortex. Consequently, each complex of 

stimuli belonging to a certain referential is first 

represented as an assembly of simple components 

(primary signs) at the cortex's level, and after that as 

a integrative sign (having visual, sonorous, tactile, 

etc.).  

Similarly, all the complex functions of the computers 

are realized by using the informational "points of 

information" – the bits – and its octets, the bytes.  

(4) The principle of cerebral hierarchical 

functionality: due to the holographic organization of 

the brain, biophotonics could explain why the major 

functions of the brain (such as memory, for example) 

are both "localized" (at the level of cortex, where the 

simple information is received) and "not localized", 

because of the distribution of the memorized 

information / signified at the level of the entire 

cerebral mass, having as signifier a substantial (the 

membranous liquid crystals) or energetic 

(bio-electromagnetic waves) support. 

In the same way, due to the "hierarchic" construction 

of the computer, if some components of its memory 

are affected, they can be substituted by others, 

allowing the action of certain functions. Of course, 

such a substitution is possible only in certain limits. 

(5) The principle of the holographic reception and 

information processing: this mechanism is 

specifically activated in two circumstances: (a) at the 

level of the peripherical analyzers, where the signals 

/ signs are registered as some "holographical 

points-object" (optic, acoustic, etc.), as some iconic 

"reproductions of the referential; (b) at the level of 

the central nervous systems: the holograms are 

realized in the hole mass of the brain, being 

generated at the different profound levels of the 

brain, by the interference of the different (simple) 

information (coherent bio-electromagnetic waves) 

which describe the referential. 

This principle is not directly involved in the 

computer's functionality. But, the multilevel and 

redundant structure of the computer, able to supply a 

missing function by another one, could be considered 

as being a kind of “holographic function”. 

(6) The principle of the holographic memory's 

functionality: the membranous liquid crystals could 

be considered as the substantial support (signifier) 

for the information (signified) carried by the stimuli 

(referential). Due to their diamagnetic properties, 

activated by the incident light (as a "sign" of the 

incident stimuli), the membranous liquid crystals are 

able to change specifically their position, 

configuration etc., and to keep / memorize in this 

way (morphologically), for a certain time, a specific 

form (to inform = to put in form). 

The computer's memory is also using the properties 

of the magnetic support (of the hard-disk, diskettes), 

and the properties of the micro-cips (based on the 

properties of the silicon micro-crystals).  

(7) The principle of the holographic representation,  

by two categories of stimuli: (a)  (in)direct excitation 

of the brain, by a physical signal (electromagnetic, 

for example), able to generate at the level of the 

signifier some resonant phenomena (energetic, 

predominantly); (b) the stimulation by sign (word, 

gesture etc., i.g.), able to involve a certain resonance 

(informational, predominantly), at the level of the 

signified. 

A similar mechanism of resonance is used by the 

computer. Thus, the discovery of an information kept 

in the computer's memory supposes: (a) its 

recognizing by scanning / reconfiguration, after the 

introduction of the key-stimuli into the computer's 

"search-motor"; (b) the discovery of some similar 



 

     

configurations / forms / information stocked in the 

(magnetic) support of the computer's memory. 

(7) The principle of binary  processing data: the 

"cerebral computer" operates with a system of 

information based on the presence or absence of the 

stimuli (light, sound, pressure, etc.), by an "On-Off", 

+ / B, 1 / 0 mechanism. This mechanism permits the 

use of the formal logical laws, through some basic 

operators: conjunction, disjunction, negation, 

implication. With the help of these "technical" 

operators, the brain represents the necessary "hard" 

(signifier) for the "soft" of mind (signified), able to 

generate the signs used by human thinking 

(inferences) to construct all its creative products. 

The computer uses the "language of the electric 

signals", by the same "On-Off" mechanism. The 

presence-absence of an electric stimuli is used to 

construct all the complex structures and information 

of the computational knowledge by a binary system. 

 

 

 1.2. On language’s genesis: 

biophotonics contributions 

 

Using all these biophotonical principles, implicitly 

present in the computer's technology, we could: 

(a) justify and explain Pribram's essential hypothesis 

[5] that the brain's activity is of a holographic type; 

but, as it happens with technique, to generate and 

activate a biological hologram means to have a laser 

light and an instrument able to generate and use this 

light. It is here that our contributions could be very 

important, because TLB rationally describes this 

"technical" competence and performance of the 

biological structures;  

(b) offer an answer to the main problem formulated 

by Jackendoff: " How can we talk about what we 

see?" (Jackendoff, 1987). 

Taking into consideration the hypothetical principles 

and problems mentioned above, we could propose a 

biophotonic explanatory model for the word / 

language genesis, This model is based on the 

paradigm of iconicity, considered by Thomas A. 

Sebeok – in his IH ("iconicity hypothesis") – to be 

"the primary means by which bodily experience is 

transformed into a system of signs and meanings" 

(Danesi, 1998). In this spirit some other very recent 

contributions are formulated, such as: the "iconic 

theory of language genesis" [8], the "motor theory of 

language" (Allott, 1988), etc. Although these theories 

are basically correct, they did not have the 

indispensable explanatory instruments of 

biophotonics. Using these instruments, our 

theoretical model is able to explain scientifically the 

stages of the brain activity, essentially involved into 

the genesis of the word, which we can only name in 

the present context: 

— the genesis of the visual representations 

(mental holograms) as some stable 

"memory traces", drawn by some 

transparent "crystal liquid" structures; 

these "cerebral holograms" reproduce 

the properties  of the referential object 

by a (bio)photonic / homeomorphic 

mechanism; 

— the activation of the "mental luminous 

hologram" of an object, phenomenon, 

etc. in the absence of the referential (= 

process of representation),  by 

controlling the volition and attention; 

— the specific commands realized by the 

brain (transmitted from the central or 

peripherical brain sectors), in order to 

transfer the information comprised in 

the cerebral hologram (as a "photonic 

sign"), at the level of the  

verbal-kinestesic apparatus;  

— each type of information reproduces a 

certain real property of the referential: 

color, form, material, etc.; 

— this information (hologram's vibrations) 

is transformed into mechanic (pressure) 

information at the level of the 

verbal-kinestesic apparatus, due to the 

same property of piezoelectricity of the 

liquid crystals; 

— this type of information is 

simultaneously and synchronously 

(coherently) transferred at the level of 

the system of "linked resonators" 

(stomach and lung cavity, trachea, 

larynx, pharynx, mouth cavity), which 

defines the articulate-word as a 

complex type of SASER ("Sound 

Amplification by Stimulated Emission 

of Radiation"). 

* 

The above proposed scenario is able to resolve the 

dispute between the naturalist (iconic) and  

conventionalist (arbitrary) conception concerning the 

(verbal) language genesis. Thus, we can say that: 

— in the archaic phase of their use, the 

words had a “natural” character, 

translating at the cerebral / vocal level 

some essential properties of the 

referential; 

— in the modern phase of the language, 

the words became predominantly 

arbitrary, being the result of some 

norms conventionally established in the 

process of social communication. 

In this last category of language use, the 

computational language is involved too, being 

characterized by some properties such as (Popa, 

1972): it is derived from the natural language, it is 

highly formalized, using a limited number of 

symbols and rules able to describe a large 

informational content, it has a large area of utility, 

with a high degree of specialization and performance 

for accomplishing some cognitive functions, etc. 

Taking into consideration all these particularities, it 

is normal to formulate the following question: How 

can we measure the differentiation and 

correspondence established between the artificial and 

natural language in the process of knowledge? 

Trying to formulate an answer, we will observe that: 



 

     

(1) Structurally speaking, the machine language 

presupposes the great majority of the attributes 

present at the level of human language too, having as 

support the mechanism of resonance: 

— the diffuse and specific sensibility (by 

dotting the computer with sensors 

sensible for any type of signals); 

— the capacity to utilize some semantic 

codes, able to simulate the natural 

language of the human being; 

— the possibility to stoke on a specific 

support and to actualize the main type 

of information / knowledge used by 

human language; 

— the capacity to perform and to transmit 

information to man or to some other 

technological systems, etc. 

(2) Functionally speaking, the computational 

language is able to accomplish partially some of the 

natural language functions, such as: 

— to discover and interpret primary 

information concerning nature; 

— to classify and name conventionally the 

discovered / interpreted realities; 

—  to generate an output able to overpass 

(qualitatively and quantitatively) the 

informational inputs;  

— to enrich permanently the artificial 

intelligence system of signs. 

(3) Structurally and functionally, an integrative 

analogy between natural and artificial language is 

also possible. In this topic, we must take into 

consideration the dispute between the “inneist” and 

“conventionalist” theory.  From our point of view, 

it’s possible to consider that a mediator solution is 

opportune (Stanciulescu, 1996): the genesis of the 

human language and knowledge must be both 

searched into the existence of : 

— a “hard nucleus” (Chomsky), as a 

measure for the cognitive-linguistic 

competence (apriori / inborn 

knowledge),  filo-genetically gained by 

human species and hereditary 

transmitted to the individual; 

— some psycho-logical capacities, 

generated by the social-cultural 

medium (aposteriori / constructed 

knowledge), as a measure for the 

cognitive-linguistic performance, 

developed by human being along his / 

her ontogenesis. 

By referring only to the computer performances, as 

the instrument of the computational knowledge, we 

could say that it is analogous to the structure of any 

“macro-sign”, namely: 

— the hardware represents the physical 

support (signifier / technical “text”) 

having in principle the same technical 

structure in the case of any 

computational system (being “innate”, 

technologically implemented 

respectively); 

— the software represents the coherent 

informational patterns (signified / 

artificial “discourse”), the “constructed” 

programs – functionally associated to 

the hardware – which is necessary for 

any operational purpose; 

— the relationship between hard and soft 

is established by a “linguistic 

interface”, represented by the 

computer’s system of operation (DOS, 

WINDOWS, etc.)., which generate the 

“computational signification /  

knowledge”. 

In conclusion, we could say that the possible 

analogies between the natural and artificial systems 

of knowledge impose the necessity of the 

“computational semiotics” proposed by H.N. 

Teodorescu (2000), able to formulate an answer for 

the obsessive question: “Which are the future 

separating limits between computers and humans?” 

 

  

3. THE COMPUTATIONAL 

KNOWLEDGE, A “MEASURE” FOR THE 

HUMAN CREATIVE LANGUAGE!?   

 

Formulated as an exclamation, the above assertion 

could suggest that between all the human 

technological performances, the “artificial 

intelligence” / “computational knowledge” 

realization is certainly the most spectacular. As an 

interrogation, the sentence may assert that the 

“artificial intelligence” is able to simulate only 

partially the creative mechanism of the human mind. 

Each of the two alternatives supposes some specific 

considerations. 

(1) Synthetically, we could define the human natural 

knowledge as a bio-psycho-logical competence, 

historically constituted, which concerns man’s 

capacity to operate with signs (with information, as 

signified, and energies-substances, as signifier), to 

reflect the objective and subjective reality, to 

integrate the models resulted by reflection and 

signification into informational complexes 

constituting the universe of culture.  Following the 

dimensions of this very large definition, we could 

observe that all its dimensions are present in the case 

of “computational knowledge” too: 

— the reaction to a certain category of 

stimuli (primary information, belonging 

to a “first system of signalizing”, based 

on hard-soft relation), their intelligent 

and creative processing (by a “third 

system of signalizing”); 

— the competence to use a certain 

language (binary), in order to simulate 

many performances of natural language 

(as a “second system of signalizing), 

the computer being capable of 

“plurimediality” (the translation of the 

verbal information into a nonverbal 

one); 

— the performance of auto-cognition 

represents a step made by last 

generation computers, able to evaluate 



 

     

their own functional states, their degree 

of solicitation, etc.; 

— the performance to elaborate an 

“universe of cybernetic culture”, 

integrating the experience of “learning 

automates” [15], able to: auto-program, 

auto-regulate, auto-reproducing by 

“learning matrix”, machines which 

“think”  strategic and creative solutions 

for leading / decision / command, etc. 

(2) Based on this very last performance, creative 

“computational knowledge” is manifesting. It is 

known that it’s possible to learn and stimulate 

creativity, by activating intuitive or logical methods. 

The computer can use the one, in order to elaborate 

some heuristic strategies (“know how”, expert 

systems, etc.). 

We could consider that all these strategies represent 

the interest nuclei of artificial intelligence, 

respectively: the problems of solving problems, by 

searching solutions in the space of states (Barliba, 

1990). In this respect  (of heuristics, as art of 

invention, “ars inveniendi”), were developed the 

researches of the computational epistemology (of 

“knowledge discovery” type), having as a purpose 

the computer use both for the discovery of new 

knowledge and for the develop of creative thinking. 

Despite all these performances, the 

computer will ever remain only an instrument able of 

cognition projected from the interior of the human 

knowledge, even in the possible situation of its own 

reproduction. Of course, from a cybernetic point of 

view, human being has a lot of “weaknesses” in 

comparison with the machine-computer: 

disfunctional sensibility to some medium factors, 

partial fidelity of the memorized information, the 

reduced speed of the logical operation and the 

reduced number of simultaneous operations, the 

limited protection against the invasion of 

information, errors of evaluation in decision, action, 

etc. But, despite such “weaknesses”, the human 

being is characterized  by some essential features, 

which computer will never have: 

— life: the natural capacity to receipt and 

metamorphose the energy and 

information, passing by the cycle of 

birth, maturity, death; 

— consciousness: the capacity to associate 

emotional-affective and volitional-

optional states, by using a natural or 

conventional language, and the 

possibility to auto-evaluate subjectively 

its own activity; 

— spirituality: the capacity to generate a 

history of knowledge based both on 

denotative and connotative language, 

on a performant communication 

subordinate to the human subjectivity, 

etc. 

The rapprochement to such human attributes could 

become an aspiration for constructors of future 

computer generations, by simulating the cerebral 

circuits, by stocking the memory on a holographic 

way, both on a biologic substantial support or radiant 

(on bio-electromagnetic field), by simulating the 

psycho-logical human subjectivity, etc. In fact, 

whether the machine will realize all these 

performances or not, it is already able to generate the 

necessary knowledge to change man and the world 

essentially. 
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