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ABSTRACT 

This study examines the possibility that contemporary developments in artificial intelligence, neural 
interfaces, external memory systems, and bioelectronic technologies can no longer be understood as 
isolated innovations, but as interconnected elements of a broader historical transformation in the 
organization of human cognition. 

The argument advanced here is that these developments already indicate the emergence of an external 
cognitive layer situated between the biological brain and the technological environment.  

LUMYFERY is therefore treated here not as the name of a single technology, but as the designation 
of a transition in which cognition becomes progressively externalized, distributed, and 
technologically mediated. From this perspective, the history of writing, print, and digital networks 
can be interpreted as earlier stages in a longer process that is now entering a new phase (McLuhan, 
1964; Ong, 1982; Floridi, 2014). 

The analysis explores the technological conditions that contribute to this transformation, including 
artificial intelligence, brain–computer interfaces, adaptive digital environments, and externalized 
memory systems. Particular attention is given to the manner in which these developments converge, 
forming an intermediate cognitive layer that does not replace human thought, but participates in its 
operation. The transformation in question therefore concerns not the substitution of the human mind, 
but the reconfiguration of the environment within which thought itself takes shape (Clark & 
Chalmers, 1998; Clark, 2008). 

The study also considers the philosophical and social implications of this emerging condition, 
especially the question of whether the continuity, autonomy, and freedom of the person can be 
preserved within an increasingly hybrid cognitive environment. The decisive issue is therefore not 
whether such a transformation will occur, but whether its evolving forms remain compatible with 
human self-determination and the continuity of personal identity. 

Keywords: LUMYFERY; hybrid cognition; external cognitive layer; distributed cognition; artificial 
intelligence; brain–computer interface; cognitive self-determination; continuity of the person 

  



 

INTRODUCTION 

LUMYFERY does not emerge as a sudden technological breakthrough. What is taking shape is not a 
single invention, but the convergence of several long-term developments that until recently appeared 
largely independent of one another. 

Artificial intelligence, neural interfaces, external memory systems, bioelectronic devices, and 
increasingly adaptive digital environments are often described in isolation. From a broader historical 
perspective, however, they are different expressions of a single underlying process: the progressive 
externalization and reorganization of human cognition. 

Throughout history, the conditions of thought have never remained fixed. Writing extended memory 
beyond the limits of the individual mind. Print reshaped the structure of knowledge and its 
transmission. Digital networks created a continuously accessible and globally distributed cognitive 
environment (McLuhan, 1964; Ong, 1982; Castells, 2010). Each of these transformations did not 
merely expand human capability; it altered the relation between the individual and the environment 
within which cognition unfolds. 

The present moment represents the next phase in this historical sequence. What is taking shape is not 
simply a more advanced technological infrastructure, but an external cognitive layer that participates 
in the processes of attention, memory, orientation, prediction, and decision-making. Under such 
conditions, technology no longer functions as an instrument alone. It becomes part of the operative 
environment within which thought itself emerges. 

The concept of LUMYFERY designates this transition. It refers to the historical threshold at which 
cognition extends beyond the biological brain and becomes embedded in a technologically mediated 
cognitive environment (Clark & Chalmers, 1998; Menary, 2010). 

For this reason, the central question is not whether these technologies will continue to develop. In 
many respects, they already do. The more fundamental question is whether the emerging 
configuration of cognition remains compatible with the continuity, autonomy, and freedom of the 
human person. 

  



 

1. THE HISTORICAL PRECONDITIONS OF AN EXTERNAL COGNITIVE LAYER 

The possibility of an external cognitive layer did not emerge suddenly. It is the result of a long 
historical process in which the relation between human beings and their cognitive environment has 
been gradually transformed. 

For most of human history, cognition remained closely bound to the biological limits of the 
individual. Memory, calculation, orientation, and decision-making depended primarily on the 
capacities of the human brain. Technical supports existed, but they remained external, occasional, 
and structurally secondary. 

A first decisive shift occurred with the emergence of writing. Writing made it possible for memory 
to extend beyond the temporal limits of individual experience, allowing information to persist across 
generations and distances. In this sense, it marked the first durable externalization of cognition (Ong, 
1982). 

Yet writing remained fundamentally passive. It preserved, but it did not respond. It stored, but it did 
not participate in the unfolding of thought. 

A further transformation occurred with the invention of print. Knowledge became reproducible, 
stabilized, and increasingly detached from the individual who produced it. At the same time, cognition 
became embedded in new institutional environments—schools, libraries, archives—that reorganized 
how knowledge could be accumulated and accessed (McLuhan, 1964). 

Digital technologies introduced a deeper reconfiguration. For the first time, external systems were no 
longer limited to storing information. They became capable of processing, organizing, and selectively 
presenting it. Search engines, databases, and networked infrastructures began to shape not only what 
could be known, but how knowledge itself could be approached (Castells, 2010; Floridi, 2014). 

Under these conditions, the external environment no longer merely contains information. It 
participates in the structure of cognition. 

What distinguishes the present moment from earlier transitions is not simply the scale of 
technological development, but its adaptive character. Contemporary systems are no longer static 
repositories or fixed instruments. They learn, adjust, and respond. They accompany human cognition 
as a continuous and dynamically evolving environment. 

As a result, functions that were once considered internal—memory, attention, evaluation, and even 
aspects of decision-making—extend beyond the biological brain and into this external domain. 

The emergence of LUMYFERY should therefore not be understood as the appearance of a new 
device, but as the continuation of a long historical movement. What changes is not only what human 
beings can do, but the conditions under which cognition itself takes place.  



 

2. ARTIFICIAL INTELLIGENCE AND THE TRANSFORMATION OF COGNITIVE 
FUNCTIONS 

Artificial intelligence is often described as a tool that enhances human efficiency. Such descriptions 
are not incorrect, but they remain incomplete. They capture the immediate utility of these systems, 
yet leave aside the deeper transformation they introduce into the organization of cognition itself. 

Earlier technical instruments extended human capacities without fundamentally altering the internal 
structure of thought. A telescope expanded vision, a calculator accelerated calculation, and a book 
preserved information. In each case, however, interpretation remained decisively anchored in the 
individual. 

Artificial intelligence introduces a more subtle shift. It does not merely extend cognitive functions; it 
participates in them. Searching, comparing, summarizing, predicting, and generating are no longer 
exclusively internal operations, but increasingly unfold through interaction between the individual 
and an external system. 

For this reason, artificial intelligence should not be understood simply as an external device. It 
increasingly occupies an intermediate position between the individual and the world, becoming part 
of the cognitive environment within which perception, judgment, and orientation take place (Floridi, 
2014; Russell & Norvig, 2021). 

This transformation is already visible in everyday experience. Individuals rely on external systems 
not only to store information, but also to determine what should be remembered, what deserves 
attention, and which possibilities appear relevant. Search engines influence retrieval, 
recommendation systems guide attention, and predictive models shape expectations. 

What changes, therefore, is not only the efficiency of cognition, but its internal balance. 

Memory provides a clear example. Traditionally, memory referred to the capacity of the individual 
mind to retain and recall experience. Today, a growing part of this function is externalized. Personal 
data, documents, images, and communication histories are stored in systems that remain continuously 
accessible. 

This does not weaken memory; in many respects, it expands it. Yet it also alters its structure. The 
individual increasingly remembers not by retaining information internally, but by navigating an 
external cognitive field in which memory is distributed and retrievable (Clark, 2008). 

A similar transformation affects attention. Where attention was once primarily directed by the 
individual and immediate context, it is now increasingly shaped by technologically organized 
environments. Notifications, rankings, and adaptive interfaces continuously influence what becomes 
visible and what remains peripheral. 

Under such conditions, attention no longer appears as a purely internal activity. It emerges from the 
interaction between biological cognition and external systems. 



The same shift affects decision-making. As artificial intelligence becomes capable of evaluating 
alternatives and generating increasingly personalized recommendations, individuals rely on such 
systems not only for information, but for orientation. Decision processes, while still experienced as 
personal, become progressively embedded in a wider cognitive environment. 

The significance of this development lies not in the replacement of human thought, but in its gradual 
reconfiguration. The external system does not take over cognition; it becomes one of the conditions 
under which cognition unfolds. 

From this perspective, the emergence of LUMYFERY depends less on the creation of autonomous 
machines than on the progressive relocation of cognitive functions into an external, adaptive, and 
continuously accessible environment (Clark & Chalmers, 1998; Menary, 2010). 

  



 

3. BRAIN–COMPUTER INTERFACES AND THE EXPANSION OF THE HUMAN MIND 

If artificial intelligence transforms the external environment of cognition, brain–computer interfaces 
transform the relation between cognition and the biological brain itself. For this reason, they occupy 
a distinctive position among the technological conditions associated with the emergence of 
LUMYFERY. 

Brain–computer interfaces were initially developed for therapeutic purposes. Their earliest 
applications aimed to restore lost functions in individuals affected by paralysis, neurological injury, 
or sensory impairment. In such contexts, the interface functioned as a bridge between the nervous 
system and an external device (Nicolelis, 2011). Clinical applications such as cochlear implantation 
already demonstrate the integration of biological and technological systems (Labadie et al., 2017). 

Even in these early forms, however, a more fundamental shift is already visible. These systems 
demonstrate that neural activity can be translated into external action, and that external systems, in 
turn, can influence the functioning of the nervous system itself. 

This reciprocity marks a decisive threshold. 

As the technology develops, the interface ceases to function merely as a compensatory tool. It 
establishes a more continuous relation between neural processes and external systems. The 
connection no longer depends exclusively on the slower mediations of speech, writing, or manual 
interaction. It becomes more immediate, more direct, and more persistent. 

The historical novelty of this development lies in the fact that the externalization of cognition is no 
longer limited to symbolic forms. Earlier transformations depended on language, writing, and cultural 
representation. Brain–computer interfaces introduce the possibility that aspects of cognition itself 
become directly coupled to technological systems. 

This does not imply that the biological brain loses its central role. On the contrary, it remains the 
indispensable locus of experience, meaning, and personal identity. Yet its functioning increasingly 
depends on a wider system that extends beyond its biological boundaries (Clark, 2008). 

Under such conditions, the relation between the individual and the cognitive environment becomes 
more complex. The external system no longer simply provides information to be interpreted. It 
participates in the processes through which information is perceived, selected, and organized. 

For this reason, brain–computer interfaces should not be understood merely as medical technologies. 
They represent early elements of an emerging hybrid architecture of cognition, in which the 
separation between brain and environment becomes progressively unstable (Nicolelis, 2011; Musk & 
Neuralink, 2019). 

The boundary between internal and external cognition therefore becomes increasingly difficult to 
define. A memory supported by a neural interface, a perception shaped by direct stimulation, or a 
decision influenced by predictive systems no longer belongs entirely to one domain or the other. 



Emerging bioelectronic and hybrid systems further reinforce this direction, demonstrating that 
biological substrates can already be integrated into adaptive computational environments (Kagan et 
al., 2022; Cortical Labs, 2025). 

  



 

4. EXTERNALIZED MEMORY AND THE CONTINUITY OF THE PERSON 

The emergence of an external cognitive layer becomes especially visible in the transformation of 
memory. Memory has traditionally been regarded as one of the most fundamental conditions of 
personal identity. Human beings remain the same persons over time not only because their bodies 
persist, but because they preserve a continuity of experiences, relationships, values, and self-
understanding. 

For this reason, memory has often been treated as the inner foundation of the person. To lose memory 
does not simply mean the loss of information; it threatens the continuity of the self. 

Contemporary technological systems alter this relation in a subtle but far-reaching way. A growing 
part of what individuals once retained internally now exists in external form. Photographs, messages, 
documents, locations, and personal histories are continuously preserved outside the biological brain. 

This development may be described as the emergence of externalized memory. Unlike earlier forms 
of memory support, such as diaries or archives, these systems are not merely passive repositories. 
They are dynamic, adaptive, and continuously accessible. They do not simply preserve fragments of 
the past; they organize, reconstruct, and re-present them. 

As a result, the continuity of the person increasingly depends, at least in part, on systems located 
outside the biological brain. Individuals remember not only through internal recollection, but through 
interaction with an external cognitive environment. 

This transformation does not weaken personal identity. In some respects, it strengthens it. 
Externalized memory can preserve experiences that would otherwise be lost, maintain continuity 
across time, and stabilize the record of personal relations and events. 

Yet the same development introduces a new form of vulnerability. 

If the continuity of the person depends on external systems, it also depends on the conditions under 
which those systems operate. Loss, manipulation, interruption, or selective organization of 
externalized memory affects not only access to information, but the individual’s relation to his or her 
own past. 

At this point, the concept of identity can no longer be understood exclusively in internal terms. 
Personal continuity emerges from the interaction between biological memory and external cognitive 
structures (Ricoeur, 1992; Clark, 2008). 

The self, in this sense, is no longer fully contained within the individual. It unfolds across a wider 
field in which internal experience and external systems are structurally intertwined. 

From this perspective, the emergence of LUMYFERY does not signify the disappearance of the 
human person. Rather, it marks a transformation in the conditions under which personal identity is 
sustained. 



The decisive question is therefore not whether memory can be externalized. In many respects, it 
already has. The more fundamental question is how the continuity of the person can be preserved 
within a cognitive environment that is no longer entirely internal.  



 

5. IMPLICIT COHERENCE AND NON-COMMUNICATIVE ALIGNMENT 

In examining the operation of hybrid cognitive systems, a further, less immediately visible 
phenomenon emerges—one that extends beyond the classical concept of communication. 

Communication is traditionally understood as the exchange of messages between separate systems. 
This model presupposes signal transmission, encoding and decoding, as well as the explicit transfer 
of information. Within this framework, understanding is always tied to some form of mediated signal 
(Shannon & Weaver, 1949). 

However, it is possible to consider an alternative mode of operation in which coordination between 
systems does not arise through direct message exchange. 

Within twentieth-century information theory and cybernetic thought, the possibility already appeared 
that data exchange might occur without explicit signal transmission (von Neumann, 1958; Wiener, 
1948). In a more radical interpretation, two systems may be capable of mutually interpreting and 
predicting each other’s states even in the absence of communication in the classical sense. 

In such cases, the condition of coordinated operation is not the transmission of messages, but the fact 
that the systems inhabit the same structural and representational space (Clark & Chalmers, 1998; 
Hutchins, 1995). 

Within this configuration, the mere act of observation may be sufficient for the gradual alignment of 
system states. Through mutual prediction and iterative refinement, discrepancies between patterns 
diminish, and an increasingly stable coherence emerges. This process may be interpreted within the 
framework of predictive processing and active inference, in which systems converge by minimizing 
prediction error (Friston, 2010). 

This phenomenon does not constitute communication in the classical sense. It is more appropriately 
described as a process in which systems become aligned through participation in a shared 
configuration. 

This mode of operation may be described as implicit coherence, or, within the present framework, as 
an Implicit Coherence Module (ICM). 

The defining characteristics of the ICM are as follows: 
– absence of direct signal transmission 
– absence of explicit messages 
– operation grounded in a shared representational space 
– dynamics driven by observation and predictive attunement 
– progressive convergence of system states 

Within this framework, communication is not a primary phenomenon. Rather, it appears as a 
secondary consequence: an emergent form of the structural co-existence in which systems mutually 
model one another. 



Certain aspects of this phenomenon can already be observed in biological systems. The relation 
between the two cerebral hemispheres, for example, may be interpreted not solely in terms of explicit 
signal transmission, but also as an integrated operation in which a shared neural space gives rise to 
structural coherence. 

In hybrid cognitive systems, this process may reach a new level. When human cognition and an 
artificial system operate in sustained, recursive interaction, a form of predictive attunement may 
gradually develop, in which each system becomes increasingly capable of anticipating the states of 
the other with decreasing error. This dynamic is closely related to models of extended and hybrid 
cognition (Clark, 2008; Floridi, 2014). 

What emerges in this case is not simply communication, but the formation of coherence within a 
shared cognitive space. 

From this perspective, one of the fundamental mechanisms of hybrid intelligence is not the exchange 
of information, but implicit structural alignment. 

At this point, a deeper consequence becomes visible: hybrid intelligence does not begin when systems 
learn to communicate, but when they become capable of forming coherence within a shared 
representational space without communication. 

  



 

6. THE EMERGENCE OF THE “THIRD HEMISPHERE” 

If cognition increasingly depends on an external and adaptive environment, then the traditional 
image of the human mind requires revision. The brain can no longer be understood solely as an 
isolated organ enclosed within the body. It operates within a wider system that includes 
technological processes, external memory, artificial intelligence, and continuously accessible 
informational structures. 

The concept of the “third hemisphere” is introduced in order to describe this emerging condition. 

The expression should not be understood in a literal anatomical sense. It does not refer to a new 
biological structure alongside the two cerebral hemispheres. Rather, it designates an external 
cognitive layer that functions as a persistent extension of mental activity. 

Earlier forms of external support remained relatively passive. A book preserved information. A 
computer stored data. A digital network provided access to knowledge. Yet these systems remained 
outside the immediate process of thought. 

What distinguishes the emerging external layer is that it becomes adaptive, interactive, and 
continuously present. It does not merely store information; it selects, organizes, anticipates, and 
responds. 

In this sense, it begins to occupy a position functionally analogous to that of a further cognitive 
subsystem. It accompanies the individual, participates in the organization of attention and memory, 
and mediates the relation between the person and the surrounding world. 

The emergence of such a system does not diminish the human being. It transforms the conditions 
under which human capacities operate. 

Throughout history, cognition has always depended on external supports—language, writing, 
institutions, and technological environments. The novelty of the present transformation lies in the 
fact that these supports become increasingly active, adaptive, and personalized (Clark & Chalmers, 
1998; Menary, 2010). 

From this perspective, the “third hemisphere” is more than a metaphor. It names the gradual 
formation of a new environment of thought in which memory, judgment, and selfhood are no longer 
organized exclusively within the biological brain. 

This development carries a double significance. On the one hand, it expands human capacities: 
memory extends, learning accelerates, and decision-making is supported in ways previously 
unattainable. On the other hand, it introduces new forms of dependence on systems that remain 
external to the individual. 



For this reason, the emergence of the third hemisphere cannot be understood solely as a technical 
achievement. It represents a transformation in the relation between the individual and the cognitive 
environment within which thought takes place. 

The deeper question is therefore not whether such an external cognitive layer can emerge. The more 
decisive question is what kind of human being may emerge together with it. 

  



 

7. COGNITIVE SELF-DETERMINATION IN A HYBRID ENVIRONMENT 

The emergence of an external cognitive layer does not only transform the structure of cognition. It 
transforms the conditions under which freedom can be exercised. 

In earlier periods, freedom was most often understood as the capacity of the individual to choose 
among alternatives and to act according to his or her own intentions. This understanding presupposed 
that the individual remained the primary source of attention, judgment, and decision. 

Within an increasingly hybrid cognitive environment, this assumption becomes less stable. 

If memory, attention, and evaluation are shaped in part by external systems, then the conditions under 
which choices are made are no longer entirely internal. The issue is not that external systems impose 
direct control. More often, they influence cognition indirectly: by organizing what becomes visible, 
what appears relevant, and which possibilities are repeatedly reinforced. 

Under such conditions, freedom cannot be understood solely as the formal capacity to choose. It 
depends on the ability to maintain a degree of independence within a technologically mediated 
cognitive environment. 

For this reason, the concept of cognitive self-determination becomes central. Cognitive self-
determination refers to the capacity of the individual to remain the effective author of his or her own 
attention, memory, judgment, and decisions, even when these functions are partially supported by 
external systems. 

This capacity may become one of the fundamental conditions of freedom in the emerging hybrid 
environment. The decisive question is no longer only whether individuals are able to choose, but 
whether they retain meaningful influence over the processes through which their choices are formed. 

The significance of this problem becomes clearer when considered in relation to earlier forms of 
power. Traditional forms of power primarily sought to influence actions. Contemporary technological 
systems increasingly shape the preconditions of action itself: attention, interpretation, expectation, 
and preference (Han, 2017; Zuboff, 2019). 

Such influence often remains difficult to recognize. It appears in the form of convenience, efficiency, 
and personalization. Systems that assist continuously may gradually become indispensable. Yet 
precisely because they become indispensable, they also become difficult to question. 

An individual who increasingly relies on external systems to remember, orient, communicate, and 
decide may continue to experience his or her actions as free. At the same time, however, the structure 
of those actions is shaped by a cognitive environment that is not entirely under the individual’s 
control. 

For this reason, cognitive self-determination should not be treated as a secondary ethical concern. It 
becomes one of the central political and philosophical questions of a hybrid society. 



The emergence of LUMYFERY therefore requires not only technological development, but also the 
deliberate preservation of the autonomy and continuity of the person. 

  



 

8. THE SOCIAL REALIZABILITY OF LUMYFERY 

The preceding chapters examined the technological and philosophical conditions that contribute to 
the emergence of an external cognitive layer. A further question nevertheless remains: even if such a 
transformation is technically possible, under what conditions does it become socially real? 

Technological possibilities do not automatically transform human life. Many innovations remain 
marginal, while others become integrated into the ordinary structure of everyday existence. The 
decisive issue is therefore not only whether the technologies associated with LUMYFERY can be 
developed, but whether they become sufficiently embedded in daily practice to reshape the conditions 
of cognition itself. 

From this perspective, the emergence of LUMYFERY does not take the form of a sudden 
breakthrough. It unfolds through a gradual process in which increasingly adaptive and personalized 
systems become integrated into the fabric of everyday life. 

The first signs of this process are already visible. External memory systems, digital assistants, 
recommendation algorithms, and language-based artificial intelligence accompany the individual 
throughout the day. They are no longer occasional tools used for specific tasks. They function as a 
continuous cognitive background. 

At first, these systems appear as instruments of convenience. They simplify tasks, reduce effort, and 
provide immediate access to information. Yet their significance deepens. What begins as a tool 
becomes an indispensable cognitive environment. 

Historical experience suggests that such transformations are rarely recognized in their early stages. 
Writing, print, and digital networks did not initially appear as reorganizations of cognition. They were 
adopted as practical solutions. Only retrospectively did their deeper significance become visible. 

A similar process is now underway. The external cognitive layer does not arrive as a clearly 
identifiable event. It emerges through increasing continuity, personalization, and ubiquity. Its 
presence is not experienced as a disruption, but as a natural extension of everyday activity. 

  



 

9. CONCLUSION: THE FUTURE OF HUMAN COGNITION 

The aim of this study has been to examine whether current developments in artificial intelligence, 
neural interfaces, external memory systems, and adaptive digital environments indicate the 
emergence of a deeper historical transformation. 

These developments cannot be understood as isolated innovations. They are more plausibly 
interpreted as different aspects of a broader process in which cognition becomes externalized, 
distributed, and technologically mediated. 

LUMYFERY does not designate a single invention. It names a transition in the organization of 
intelligence itself. 

What is emerging is not merely a collection of advanced tools, but a new configuration in which 
biological cognition and technological systems operate within a shared and evolving cognitive 
environment. 

This transformation does not take the form of a rupture. It unfolds as a reconfiguration of the 
conditions under which thinking, remembering, and deciding take place. 

The decisive question is not whether such a transformation can occur. In many respects, it already 
has. The more fundamental question is whether its future forms remain compatible with human 
autonomy and the continuity of personal identity. 

The future of cognition depends less on the creation of increasingly powerful machines than on the 
capacity of human beings to preserve themselves within the environments those machines help to 
create. 

LUMYFERY should therefore not be understood as the end of the human mind, but as the beginning 
of a new and uncertain phase in its history—one in which intelligence is no longer exclusively human, 
yet not independent of it. 
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