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Introduction

Time is universal: it possesses the same structure, the same continuity, and the same units
everywhere. A second remains a second, regardless of the physical or directional conditions in
which it is observed. However, even though time is universal, its flow can dilate. Time dilation does
not create a new kind of time nor a second clock; it simply affects the speed at which time unfolds.

In a temporal dilation, time remains identical in its nature, but it takes more duration to pass. In
other words, each unit of time keeps its definition, but requires more time to manifest. Time does
not change: it slows down.

This distinction is essential for understanding synchronization. A clock or impulse-based system
becomes desynchronized not because time transforms, but because its internal impulses maintain
their normal rhythm instead of dilating along with the flow of time. If time slows down while the
impulses remain fixed, the clock advances faster than time itself, creating a break in coherence.

Understanding time dilation therefore requires understanding synchronization: a system remains
synchronized only if its impulses follow the dilation of time. When the internal rhythm adapts to the
slowed flow, temporal coherence remains intact and the reading of events stays stable.

Chapter 1 — Understanding Time Dilation

Time dilation is a phenomenon in which time, although universal in its structure, slows down in its
flow. This slowdown does not modify the nature of time itself: it does not create a new temporal
dimension nor a parallel clock. It acts only on the speed at which existing time progresses.

1.1 — Universal Time

Time possesses a fundamental property: It is universal.
This means that:

* its units are identical everywhere,

* jts structure is constant,

* its continuity never changes.

A second remains a second, regardless of the physical or directional environment in which it is
observed. Time dilation does not alter this universality.

1.2 — The Slowing of the Flow

When time dilates, it does not transform: It simply takes more duration to unfold.



Each unit of time keeps its definition, but its passage becomes slower. This phenomenon can be
compared to a fluid flowing through a channel: the fluid remains the same, but its speed decreases.

Thus:
* the temporal structure remains intact,
* but temporal progression stretches,

¢ and events take more time to occur.

1.3 — Internal Impulses and Desynchronization

A clock or time-measuring system relies on internal impulses. If these impulses maintain their
normal rhythm while time dilates, the clock begins to advance faster than the actual flow of time.

This is the fundamental cause of desynchronization:
Impulses do not dilate with time. They remain fixed while time slows down.

Thus, two clocks placed in different temporal environments do not desynchronize because time
changes, but because their impulses do not follow the dilation.

1.4 — Correct Synchronization: Dilated Impulses

For a system to remain synchronized in an environment where time dilates, its impulses must adapt
to this slowdown.

This implies:
* a proportional spacing of impulses,
* adynamic adaptation to the temporal rhythm,
* internal coherence aligned with the dilated flow.

A clock remains synchronized if its impulses follow the dilation of time. It does not beat at a
fixed rhythm: it beats at a dilated rhythm.

1.5 — Consequences for Temporal Reading

When impulses follow time dilation:
* synchronization remains stable,
* measurements remain coherent,
* timelines preserve their structure,
* temporal patterns remain interpretable.

Time dilation is no longer a disturbance: it becomes a change of scale, perfectly compatible with
precise directional reading.



Chapter 2 — Impulse Synchronization

Synchronization is the mechanism that allows two systems to maintain a common temporal
coherence, even when the flow of time dilates. It does not depend on the nature of time — which
remains universal — but on whether internal impulses adapt to temporal dilation. Understanding
synchronization therefore requires examining how a system reacts when time slows down.

2.1 — Synchronization as a Temporal Relationship

Synchronization is not an absolute phenomenon: It is a relationship between two rhythms.
Two systems are synchronized when:

* their impulses occur with the same spacing,

* their internal cycles progress at the same cadence,

* their temporal measurements remain compatible.

Synchronization therefore relies on rhythmic coherence, not on the speed at which time flows.

2.2 — The Problem of Fixed Impulses

When a temporal environment dilates, time flows more slowly. However, a classical clock or an
internal impulse system maintains its normal rhythm, because its impulses are fixed.

This creates an incompatibility:

¢ time slows down,

* but the impulses do not slow down,

* therefore the system advances faster than dilated time.
Desynchronization then appears as a direct consequence:

Fixed impulses do not follow time dilation. They become out of phase with the actual flow.

2.3 — Adaptive Impulses: The Condition for Synchronization

For a system to remain synchronized in an environment where time dilates, its impulses must adapt
to this slowdown.

This implies:
» proportional spacing of impulses,
* dynamic modification of the internal rhythm,
* coherence aligned with the dilated flow.
Thus:

Correct synchronization requires dilated impulses. The system must not beat at a fixed
rhythm, but at the rhythm of slowed time.



2.4 — Internal Synchronization and External Synchronization

There are two forms of synchronization:

Internal Synchronization

The system adjusts its impulses according to the local flow of time. It remains coherent with its own
environment.

External Synchronization

The system adjusts its impulses according to an external temporal reference. It remains coherent
with another system, even if the environments differ.

In both cases, the rule is the same:

Synchronization depends on rhythm adaptation, not on the nature of time.

2.5 — Consequences for Temporal Coherence

When impulses follow time dilation:
* synchronization remains stable,
* systems maintain a common cadence,
* measurements remain compatible,
* timelines stay aligned,
* events can be compared without phase shift.

Time dilation is no longer a disturbance: it becomes a change of scale, absorbed by impulse
adaptation.

Chapter 3 — The Biological Clock

The biological clock is an internal system of temporal regulation present in every living organism.
Unlike mechanical or electronic clocks, it does not rely on artificial impulses, but on biochemical,
hormonal, and cellular cycles. It constitutes a form of time measurement deeply integrated into the
structure of life. To understand its behavior in a context of time dilation, one must analyze how its
internal cycles react when the flow of time slows down.

3.1 — The Cyclical Nature of the Biological Clock
The biological clock operates through internal cycles:

* hormonal cycles,

* metabolic cycles,

* circadian cycles,



 cellular cycles.

These cycles are not fixed impulses: They are continuous processes that advance according
to the speed of time’s flow.

The biological clock does not “beat”: it progresses.

Thus, it is naturally sensitive to any variation in the flow of time.

3.2 — Natural Adaptation to Time Dilation

Unlike a mechanical clock, the biological clock automatically adapts to time dilation. If time
flows more slowly:

e chemical reactions slow down,

* hormonal cycles stretch,

* cellular processes take more duration,
* internal rhythms dilate.

The organism does not become desynchronized: It follows time dilation because its internal
processes directly depend on the flow of time.

The biological clock is therefore intrinsically synchronized with real time, whatever its rhythm.

3.3 — Biological Desynchronization: A Matter of
Environment, Not Time

Biological desynchronization does not occur when time dilates, but when the environment imposes
an artificial rhythm different from the internal rhythm.

Examples:

« artificial light cycles,

¢ hormonal disturbances,

* stress,

* sleep deprivation,

* exposure to misaligned external signals.
In these cases, the biological clock tries to follow two rhythms:

* its internal rhythm (linked to real time),

* an external rhythm (linked to the environment).
Desynchronization appears when these two rhythms no longer coincide.

It is not time dilation that disrupts the biological clock, but the imposition of an
incompatible external rhythm.



3.4 — Biological Coherence in Dilated Time

In an environment where time flows more slowly:
* the organism naturally slows down,
* internal cycles stretch,
* biological processes maintain their coherence,
* the biological clock remains perfectly aligned.

It requires no correction, no external impulse, no mechanical adjustment. It simply follows real
time, whatever its rhythm.

The biological clock is the system most naturally synchronized with time dilation.

3.5 — Consequences for Perception and Progression

When time dilates:
* internal time perception changes,
¢ sensations of duration stretch,
» cycles of fatigue and wakefulness shift,
* biological progression slows down.
But despite these changes:
¢ internal coherence remains,
» cycles stay ordered,
* the biological temporal structure remains stable.

The biological clock never loses synchronization with real time, because it is built to follow its
flow, whatever its rhythm.

Chapter 4 — Human Perception of Dilated
Time

Human perception of time relies on the biological clock, cognitive processes, and internal sensory
mechanisms. When the flow of time dilates, perception does not always perfectly follow temporal

reality: it may stretch, fragment, or shift. Understanding this perception requires examining how the
brain interprets time that flows more slowly, while its own internal processes also dilate.

4.1 — Perception as an Internal Interpretation of Time

Time perception is not an objective measurement: It is an interpretation produced by the
brain.



It depends on:
* the speed of neuronal processes,
* the cadence of biological cycles,
e attention,
* memory,
* physiological state.

When time dilates, the brain does not “see” time directly: it interprets the progression of events
according to its own internal rhythm.

4.2 — Time Dilation and the Slowing of Cognitive Processes

If time flows more slowly, the brain’s internal processes also slow down:
* neuronal signals take more duration,
* hormonal cycles stretch,
* sensory perception dilates,
* memory encodes events more slowly.
The brain remains coherent with real time, but:

Subjective perception becomes slower, more stretched, more spaced out. Events seem to
last longer, even though their structure remains identical.

4.3 — Perceptual Fragmentation

When time dilates, perception may fragment:
* intervals seem longer,
* actions appear more spaced out,
* transitions become slower,
* sequences of events seem stretched.

This fragmentation is not a perceptual error: It is the direct consequence of a brain
progressing at the dilated rhythm of time.

Perception follows real time, but experiences it differently.

4.4 — Shift Between Internal Perception and External Events

In certain conditions, a shift may appear between:
* internal perception of time,
* and the external progression of events.

This shift occurs when:



* attention is disrupted,
 fatigue alters biological cycles,
* stress artificially accelerates certain internal processes,
* external signals impose an incompatible rhythm.
In such cases, human perception may seem “ahead” or “behind” events.

This shift is not caused by time dilation, but by a mismatch between internal and external
rhythms.

4.5 — Perceptual Coherence in Dilated Time

When internal processes naturally follow time dilation:
* perception remains stable,
e events retain their structure,
» temporal continuity is preserved,
* awareness of time remains coherent.

Human perception does not desynchronize from real time: It adapts to its flow, whatever its
rhythm.

The brain perceives dilated time as normal time, but slower.

4.6 — Consequences for Subjective Experience

In dilated time:
* actions seem longer,
* sensations last more,
* intervals appear stretched,
* subjective progression slows down.
But despite these changes:
* perception remains ordered,
* continuity is preserved,
* internal temporal structure remains stable.

Human perception is therefore capable of following dilated time without losing coherence.



Chapter 5 — The Atomic Clock: The Impulse
Problem

The atomic clock is one of the most precise time-measuring instruments ever created. It relies on
the oscillation frequency of an atom, usually cesium, whose electronic transitions produce regular
impulses. However, despite its extreme precision, the atomic clock suffers from a fundamental
problem when confronted with time dilation: its impulses remain fixed.

This chapter explains why an atomic clock becomes desynchronized when the flow of time dilates,
and why this phenomenon is inevitable as long as its impulses do not follow the real rhythm of
time.

5.1 — How the Atomic Clock Works

An atomic clock measures time by counting the oscillations of an atom. Each oscillation is an
impulse, and the frequency of these impulses is extremely stable.

An atomic clock relies on fixed internal impulses. It does not adapt to the temporal
environment: it imposes its own rhythm.

This rigidity is what gives it precision... but also what makes it weak in dilated time.

5.2 — The Fundamental Problem: Non-Dilated Impulses

When time dilates, it flows more slowly. But the atomic clock continues to produce its impulses at
the same rhythm.

This creates an incompatibility:
¢ real time slows down,
* but atomic impulses do not slow down,
* therefore the clock advances faster than dilated time.

The atomic clock becomes desynchronized because its impulses do not follow time
dilation. It measures a time that no longer exists in the real environment.

5.3 — Why the Atomic Clock Cannot Adapt

The atomic clock cannot adapt its impulses for three reasons:

1. Atomic frequency is intrinsic It depends on the structure of the atom, not on the flow of
time.

2. Electronic transitions are fixed They do not spontaneously slow down when time dilates.
3. The measurement system is rigid It counts impulses without ever adjusting them.
Thus:

An atomic clock is incapable of following dilated time. It imposes its own rhythm, even if
real time changes.



5.4 — Progressive Desynchronization
When time dilates:
* atomic impulses remain constant,
* real time flows more slowly,
* the atomic clock accumulates a growing offset.
This offset is not instantaneous: it builds progressively, impulse after impulse.
The stronger the dilation, the more significant the desynchronization becomes.

The atomic clock drifts because it advances within a time that is no longer real time.

5.5 — Comparison with Biological and Directional Clocks
Unlike the atomic clock:

* the biological clock naturally slows down,

* directional impulses dilate,

* adaptive systems follow real time.

The atomic clock is therefore the least compatible system with dilated time, despite its precision in
normal conditions.

The more rigid a clock is, the less it can follow time dilation.

5.6 — Consequence: Impossibility of Absolute
Synchronization

An atomic clock cannot remain synchronized in an environment where:
* time slows down,
* internal processes dilate,
* impulses must adapt.
It remains precise in non-dilated time, but becomes incorrect as soon as the flow of time changes.

Atomic synchronization is incompatible with time dilation.

Conclusion

Time is universal: it preserves the same structure, the same units, and the same continuity
everywhere. Yet its flow can dilate. This dilation does not transform time; it simply slows its
progression. Each unit remains identical but takes more duration to unfold. Understanding this
distinction is essential for analyzing the synchronization of systems that rely on internal impulses.

Biological clocks naturally follow time dilation. Their hormonal, metabolic, and neuronal cycles
automatically adapt to the real rhythm of temporal flow. They do not become desynchronized: they



progress at the same rhythm as time itself, whatever the degree of dilation. Human perception,
based on these biological processes, stretches and slows in coherence with dilated time, preserving
continuity and the subjective structure of events.

In contrast, atomic clocks reveal the limitation of fixed-impulse systems. Their internal frequency
does not dilate when time slows. They impose a constant rhythm in an environment where temporal
flow changes. This rigidity causes progressive desynchronization: the clock advances faster than
real time, accumulating an inevitable offset. The more rigid a clock is, the less it can follow time
dilation.

Thus, synchronization is not a property of time, but a property of impulses. A system remains
synchronized only if its impulses adapt to the real flow of time. When the internal rhythm follows
dilation, temporal coherence remains intact. When impulses remain fixed, desynchronization
appears.

This document establishes a fundamental distinction: time does not change, but its flow can vary;
synchronization depends on impulse adaptation, not on the nature of time.

This understanding opens the way to deeper analysis of temporal systems, human perception,
biological clocks, and measurement mechanisms. It clarifies why some systems remain coherent in
dilated time, while others inevitably drift.

MAJ — Cyanobacteria as a Biological Clock

Cyanobacteria represent one of the most fascinating examples of a natural biological clock.
Although they are extremely simple unicellular organisms, they possess a remarkably precise
temporal regulation system capable of following day—night cycles with stability comparable to that
of certain multicellular systems. Their temporal behavior perfectly illustrates the logic of
synchronization through internal cycles rather than fixed impulses.

1 — A Primitive but Extremely Stable Biological Clock

Cyanobacteria use a set of proteins (KaiA, KaiB, KaiC) that form an internal biochemical oscillator.
Unlike mechanical or electronic clocks:

* they produce no fixed impulses,

* they use no imposed frequency,

* they rely solely on continuous biochemical cycles.
Their clock is a cycle, not an impulse.

This internal cycle naturally synchronizes with the light environment, but it can also function in
complete darkness, demonstrating autonomous internal timekeeping.

2 — A Clock Perfectly Compatible with Time Dilation

Cyanobacteria follow the fundamental rule of biological synchronization:



Their internal rhythm directly depends on the speed of time’s flow.
If time dilates:

* enzymatic reactions slow down,

* phosphorylation/dephosphorylation cycles stretch,

» progression of the KaiC cycle takes more duration,

* the internal clock naturally dilates.

They do not become desynchronized, because their clock does not impose a fixed rhythm: it
progresses at the rhythm of real time.

3 — A Demonstration of Directional Coherence

Cyanobacteria show that:

* aclock based on continuous cycles,

* dependent on biochemical processes,

* and sensitive to the temporal environment,
is intrinsically compatible with time dilation.

They embody the ideal model of a system whose internal impulses (here, biochemical transitions)
automatically dilate when time slows.

They demonstrate that synchronization is not a property of biological complexity, but of
the cyclical nature of the system.

4 — A Direct Contrast with Fixed-Impulse Clocks

Cyanobacteria help explain, by contrast, why:
* an atomic clock becomes desynchronized,
¢ amechanical clock drifts,
* arigid system loses coherence.
Cyanobacteria never drift in dilated time because:
* they have no imposed frequency,
* they have no fixed impulse,
* they have no internal rhythm independent of real time.

They follow time because they are built on time.

5 — Consequences for Directional Theory

The study of cyanobacteria reinforces a central conclusion:



**(Cyclical systems are naturally synchronized with time dilation.

Fixed-impulse systems are not.**
Cyanobacteria, despite their simplicity, embody the purest biological clock:
 fully dependent on real time,
* perfectly adaptable,
* intrinsically coherent,
* incapable of desynchronizing as long as their internal cycles follow the temporal flow.

They therefore constitute an ideal biological model for illustrating directional synchronization in an
environment where time may slow down.
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