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Abstract: 

This article presents a speculative yet structured hypothesis that time is not a fundamental 

dimension, but rather an emergent phenomenon generated by the accelerated expansion of 

the universe. The observed cosmic acceleration, typically attributed to dark energy, is 

reinterpreted here as the driving force behind the dynamic generation of time’s perception 

and structure. We examine the theoretical underpinnings of this idea and outline potential 

paths for observational and experimental validation. 

 

1. Introduction 

This work originates from a metaphysical question: what exactly is time? Not coming from a 

traditional scientific background, I approached this question with the freedom inherent to a 

philosophical inquiry—much like Descartes—by challenging all assumptions. This mindset led 

me to explore sometimes radical hypotheses, such as the possibility that time might be a force, 

or even a form of energy. These speculations allowed me to glimpse a fundamental idea: what 

if time is not a foundation, but a result? An effect? A response to a deeper physical constraint? 

The insight emerged while reading an article on the expansion of the universe: perhaps time 

is not the medium in which the universe evolves, but rather what the universe produces as it 

evolves. This idea, initially intuitive, gradually took shape and became the subject of this 

article. It proposes a dynamic vision of time—not as a static backdrop, but as a flow generated 

by the very rhythm of the universe’s expansion. 

 

2. Foundations and Hypothesis 

In the framework of relativistic cosmology, the scale factor a(t) represents the evolution of the 

universe’s size as a function of cosmic time. Its second derivative, ä(t), measures the 

acceleration of this expansion. We propose that time, as a perceptible phenomenon, is not a 

fundamental parameter, but rather emerges from the dynamic ratio ä(t)/a(t). This ratio would 

be the origin of a local temporal field 𝑇(𝑥, 𝑡), described by the following relation: 

𝑇(𝑥, 𝑡) =  𝑓 (
ä(𝑡)

𝑎(𝑡)
 ) 

where f is a function to be determined either experimentally or theoretically. This approach 

breaks from the Newtonian and relativistic conception of time as a universal entity and instead 

frames it as an emergent property of dynamic space-time. If ä(t) = 0, the temporal field 

becomes null: there would be no time in the physical sense. 



Put more simply, this hypothesis suggests that the universe produces time by accelerating. 

Where there is no change, no rhythm, no dynamic tension, there is simply no time. Time, 

therefore, would be neither an illusion nor a primordial essence, but a natural consequence of 

the universe's ongoing transformation. 

 

3. Conceptual Framework 

Most physical frameworks incorporate time as an axis, a dimension, or a parameter. In our 

proposal, time becomes an effective variable induced by the dynamic state of the universe. 

This shift in perspective carries profound implications: it accounts both for the apparent 

uniformity of time’s flow and for the possibility that it may vary under extreme conditions. 

In this view, the flow of time as perceived by an observer would be nothing more than the 

local expression of a global temporal field, itself generated by cosmic dynamics. This 

introduces a direct link between cosmology and the perception of time—two domains usually 

treated as separate. It becomes conceivable that variations in this "temporal field" could 

explain certain unexplained phenomena, or even allow, in the future, for the modulation or 

control of perceived time in technological or extreme contexts. 

Viewed metaphorically: if the universe is an ocean, time would be the swell caused by its 

overall motion. Where the waters are calm, time slows down. Where they are agitated, time 

accelerates. This is a fluid and dynamic vision—one that restores to time a plasticity that 

classical approaches do not allow. 

 

4. Testable Predictions and Implications 

The scientific value of a hypothesis lies in its ability to generate predictions. This theory allows 

for several such predictions. If the temporal field truly depends on the ratio 
ä(𝑡)

𝑎(𝑡)
, then 

measurable variations in time should exist in regions of the universe where the expansion rate 

differs. Cosmic voids, in particular—where matter density is low—could exhibit slightly higher-

than-average expansion rates. As a result, one might observe a form of local temporal 

acceleration in these regions. 

High-precision atomic clocks could potentially detect subtle differences in the pace of time if 

placed in contrasting gravitational or cosmological environments. Likewise, by comparing data 

from the cosmic microwave background with observations of distant supernovae, one could 

search for indirect signatures of variations in the global temporal rate over cosmic history. 

In other words, this theory does more than offer a new way of thinking about time—it also 

provides fertile ground for experimentation, numerical simulation, and cross-analysis between 

cosmological data and local time measurements. It is both a conceptual idea and a research 

program. 



 

5. Discussion and Open Questions 

The hypothesis presented raises several theoretical, empirical, and epistemological questions. 

From a theoretical standpoint, it is essential to determine the exact form of the function linking 

the temporal field to cosmic acceleration. This function must be compatible with the structure 

of general relativity equations or be framed within a coherent modified theoretical context 

that allows integration into a dynamic metric. Such an approach could draw on scalar field 

formalisms coupled with the geometry of space-time. 

Another major challenge is to assess the compatibility of this temporal field with existing 

quantum models, particularly in the context of effective field theories or quantum gravity. If 

time is truly an emergent phenomenon, it may not exist within the fundamental structure of 

the theory, but rather appear as an effective quantity at certain scales. This requires a 

reconsideration of the fundamental relationships between time, energy, and information. 

From an observational perspective, precise data on the evolution of the scale factor—drawn 

from the cosmic microwave background (CMB), supernova surveys, or gravitational lensing—

could be used to identify indirect signatures of a temporal field. It would also be relevant to 

study data from space-based atomic clocks, which enable ultra-precise measurements of time 

in varying gravitational and cosmological contexts. 

More broadly, this hypothesis challenges the conception of time as a universal and absolute 

framework. It opens the possibility that time is local, modifiable, and dependent on cosmic 

dynamics. This reversal of perspective invites us to reconsider not only the physics of the 

cosmos but also the philosophy of temporality. 

Put more intuitively: if our experience of time seems self-evident, it may be because we are 

immersed in a universe in motion. And this motion—rather than unfolding within time—may 

be the very source of what we call time. Time could be nothing more than a shadow cast by 

expansion. 

 

6. Integration with Existing Theories and Unexplained Phenomena 

The hypothesis that time emerges from cosmic acceleration is not in total opposition to 

contemporary physics—it resonates with several theoretical frameworks already explored, 

though it offers a radical reinterpretation of them. This potential convergence opens pathways 

between typically compartmentalized concepts. 

First, the thermodynamic arrow of time, associated with increasing entropy in an isolated 

system, could naturally result from a temporal field generated by cosmic evolution. An increase 

in ä(t) might amplify the local temporal flux, manifesting as an irreversible, directional 



progression from order to disorder. In this view, the second law of thermodynamics would not 

be a property confined to closed systems but a local expression of a universal movement. 

Second, this hypothesis echoes ideas from emergent gravity, as formulated by E. Verlinde. If 

gravity arises from a gradient of information or entropy, then it is not far-fetched to imagine 

that time, too, could result from a fundamental gradient linked to the universe’s dynamics. 

Space, time, and gravity could then be seen as different aspects of a deeper, underlying 

entropic phenomenon. 

Third, in quantum mechanics, time is treated as an external parameter. Yet certain 

approaches—such as timeless quantum cosmology—envision a fundamentally atemporal 

reality, where time emerges from correlations among subsystems. Our hypothesis aligns with 

this view if one considers cosmic acceleration as the structuring force behind such correlations 

at large scales, thereby giving rise to a measurable effective time for macroscopic observers. 

Fourth, this theory offers a new interpretation of the phenomenon known as "dark energy." 

Instead of positing a mysterious form of energy acting on space, one might view cosmic 

acceleration as the very process that generates time. Dark energy would then not be an entity 

to be explained, but an indirect signature of time’s fabrication. 

Finally, the proposed model may shed light on the temporal homogeneity of the observable 

universe. The fact that causally disconnected regions appear to share a similar temporal 

rhythm could be explained by a globally generated temporal field arising from a common 

cosmic dynamic. The synchronization of time between distant zones would not be a 

coincidence but a consequence of the very mechanism that produces time. 

In summary, this theory is not a complete rupture but a reconfiguration. It builds on existing 

concepts—entropy, emergence, relativity, quantum cosmology—to propose a unified 

perspective in which time does not precede the universe but is its natural product. 

 

7. Conclusion 

We have proposed a theoretical model in which the observed acceleration of the universe is 

not a secondary effect of an unknown component but the generative force behind time itself. 

This reconfiguration invites a deep rethinking of temporality, causality, and cosmology. Though 

speculative, this framework opens new experimental and theoretical avenues that may prove 

crucial in reconciling the nature of time with a dynamic, expanding cosmos. 

In other words, the universe does not unfold within a preexisting time: it is the very act of its 

expansion that gives rise to what we call time. Time is therefore not a static backdrop, but a 

dynamic consequence—a deep rhythm imposed by the moving structure of the cosmos. 
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