
Mikailalsys Journal of 

Advanced Engineering International 

 
Volume 3, Issue 1, 2026; Pages 129-155 

https://ejournal.yasin-alsys.org/MJAEI  
                     MJAEI Journal is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License 

e-ISSN : 3046-9694 
p-ISSN : 3046-8914 
 

Index : Harvard, Boston, Sydney 
University, Dimensions, Lens, 
Scilit, Semantic, Google, etc 
 

https://doi.org/10.58578/MJAEI.v3i1.9337 

 
  

⁠ Time as Dimension or Illusion? A Critical Analysis 

within the Framework of Relativity 

 

 

 

Praveen Sah1, Neha Shah2, Dilip Kumar Sah3, Suresh Kumar Sahani4 
1Mithila Institute of Technology, Janakpurdham, Nepal; 2Himalayan WhiteHouse 

International College, Putalisadak, Kathmandu, Nepal; 3Patan Multiple Campus, 

Patan Dhoka Lalitpur, Nepal; 4Rajarshi Janak University, Nepal 

mr.prabinsah1798@gmail.com; nehashah1489@gmail.com 

 
 
 
 

Article Info: 

Submitted: Revised: Accepted: Published: 

Feb 2, 2026 Mar 2, 2026 Mar 14, 2026 Mar 19, 2026 

 

 

 
 

Abstract 
 

The nature of time remains a central problem in both physics and philosophy, 

particularly in light of the tension between classical and relativistic conceptions 

of temporality. This paper examines the question of whether time is an illusion 

within the framework of relativity. Whereas classical physics treats time as 

absolute, universal, and uniformly flowing, Einstein’s theory of relativity 

demonstrates that temporal intervals vary according to relative motion and 

gravitational fields. Building on this framework, the paper argues that time is 

operationally real insofar as it can be measured and modeled physically, yet the 

notion of a universally shared and continuously flowing present has no firm 

basis in modern physics. The analysis further suggests that the relativistic view of 

spacetime supports the coexistence of past, present, and future within a unified 

four-dimensional structure. It also considers whether the human experience of 

temporal passage arises from fundamental physical laws or from cognitive and 

thermodynamic asymmetries. The paper concludes that time itself is not an 

illusion; rather, what is misleading is the classical intuition that time flows 
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identically for all observers. This study contributes to ongoing interdisciplinary 

debates by clarifying how relativity reshapes the philosophical interpretation of 

temporal reality. 

Keywords: Time; Relativity; Spacetime; Block Universe; Simultaneity 

 

 

Introduction 

Time is one of the most fundamental yet enigmatic elements of reality. Every 

physical process, from the motion of celestial bodies to the decay of subatomic particles, 

unfolds within the framework of time. Human life itself is organized around temporal 

concepts such as past, present, and future, giving rise to the deeply ingrained belief that time 

flows uniformly and irreversibly. This intuitive perception of time has shaped not only 

everyday experience but also the earliest scientific theories and philosophical reflections on 

the nature of the universe. For centuries, classical physics, most notably Newtonian 

mechanics, treated time as an absolute entity. In this framework, time was assumed to 

progress at the same rate everywhere in the universe, independent of observers, motion, or 

matter. Such a view provided a simple and powerful foundation for classical science and 

engineering, successfully explaining a wide range of physical phenomena. However, this 

conception of time implicitly assumed the existence of a universal clock governing the entire 

cosmos, an assumption that would later be shown to be untenable. The dawn of the 

twentieth century marked a profound transformation in the scientific understanding of time. 

Advances in experimental physics, including the study of electromagnetism and the 

invariance of the speed of light, exposed inconsistencies within the classical framework. 

These challenges culminated in Albert Einstein’s theories of special (1905) and general 

relativity (1915), which redefined time as a relative quantity dependent on the observer’s 

state of motion and gravitational environment. In this new paradigm, time could slow down, 

stretch, and differ from one observer to another, effects that have since been confirmed by 

high-precision experiments and modern technological applications such as satellite-based 

navigation systems. Relativity altered the quantitative measurement of time and reshaped its 

conceptual meaning. The fusion of space and time into a four-dimensional spacetime 

continuum dissolved the notion of an objective, universal present. Events that are 

simultaneous for one observer may not be simultaneous for another, undermining the idea 
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of a single, shared “now.” This realization raises deep and unsettling questions about the 

nature of temporal reality: If there is no universal present, does time truly flow? Or is the 

sensation of temporal passage merely a feature of human consciousness rather than a 

fundamental aspect of the universe? These questions have motivated intense debate across 

physics, philosophy, and cognitive science. Some interpretations of relativity, such as the 

block universe model, suggest that all events past, present, and future coexist within a fixed 

spacetime structure, implying that time does not pass but simply exists. In contrast, human 

experience stubbornly insists on the reality of temporal becoming, change, and irreversibility. 

Reconciling these two perspectives remains one of the greatest conceptual challenges in 

modern science. The primary objective of this paper is to critically examine the claim that 

time is an illusion by analyzing the relativistic description of the universe. By exploring how 

time is treated in classical physics, special relativity, and general relativity, and by examining 

the philosophical implications of these theories, this study seeks to clarify what is meant by 

the “illusion” of time. Rather than denying the physical reality of time, the paper argues that 

relativity exposes the limitations of our intuitive understanding and invites a deeper, more 

nuanced conception of temporal reality. 

Time is an essential component of human experience. From daily life to scientific 

measurement, time is perceived as something that flows uniformly from the past through the 

present and into the future. This intuitive understanding dominated scientific thought for 

centuries and was formalized in Newtonian mechanics, where time was absolute, universal, 

and independent of space and matter. The twentieth century marked a turning point in our 

understanding of time with Albert Einstein’s theories of special and general relativity. These 

theories revealed that time behaves in ways that contradict everyday intuition. Clocks moving 

at high speeds run slower than stationary clocks, and clocks in strong gravitational fields tick 

more slowly than those far from massive objects. Moreover, events that appear simultaneous 

to one observer may not be simultaneous to another. These discoveries raise deep 

philosophical questions: If time can slow down, stretch, and depend on the observer, does it 

truly “flow”? Or is the flow of time merely an illusion created by human consciousness? This 

paper investigates these questions by analyzing time through the lens of relativity and 

modern physics 
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Literature Review 

The nature of time has been extensively explored in physics, philosophy, and related 

fields. Literature on time can be broadly categorized into classical philosophical views, 

developments in relativistic physics, and modern interdisciplinary interpretations that 

integrate cosmology, quantum theory, and cognitive science. This section reviews key 

contributions that have shaped our understanding of time and its potentially illusory nature. 

Early philosophical discussions of time can be traced back to Aristotle, who defined 

time as a measure of change in relation to before and after. Augustine, in contrast, closely 

connected time to human consciousness, asserting that the past and future exist only in 

memory and anticipation. These early perspectives created a lasting tension between viewing 

time as an objective feature of the universe and as a subjective human experience. 

Isaac Newton's concept of absolute time was a foundational idea in classical physics 

for centuries. Newton proposed that time flows uniformly and independently of material 

processes, acting as a fixed backdrop for all physical events. This notion gained widespread 

acceptance because it effectively explained mechanical motion. However, philosophical 

critiques from thinkers like Leibniz and Mach challenged the necessity of absolute time, 

advocating for a relational interpretation in which time is defined by physical interactions 

and changes. 

Albert Einstein's theories of special and general relativity brought about a profound 

shift in how scientists understand time. Einstein demonstrated that time is not universal; 

rather, it depends on the relative motion of observers and the influence of gravity. 

The prediction of time dilation, confirmed through particle decay experiments and 

atomic clock measurements, marked a significant departure from classical assumptions. 

General relativity further revealed that gravitational fields influence the rate of time, 

dispelling the idea of a single, cosmic time shared by all observers. Building on Einstein's 

work, Hermann Minkowski introduced the concept of spacetime, which unifies space and 

time into a four-dimensional geometric framework. This formulation led to interpretations 

such as the block universe model, supported by thinkers like Gödel and Weyl, suggesting 

that the past, present, and future coexist within a fixed spacetime manifold. According to 

this perspective, the apparent flow of time is not a fundamental physical process but an 

emergent feature of human perception. 
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Contemporary literature has expanded the discussion by incorporating insights from 

cosmology and quantum physics. Hawking emphasized the role of entropy and the 

thermodynamic arrow of time in shaping temporal asymmetry, while Rovelli argued that time 

may be an emergent concept rather than a fundamental entity. Carroll connected the arrow 

of time to cosmological boundary conditions, highlighting how low-entropy initial states help 

explain temporal directionality. Additionally, interdisciplinary research in psychology and 

neuroscience has examined how the human brain constructs the experience of temporal 

flow. These studies suggest that the sensation of time passing arises from cognitive processes 

involving memory, anticipation, and perception, lending credence to the notion that the 

perceived flow of time may be illusory, even if physical time remains real and measurable. 

The reviewed literature reflects a gradual shift from absolute and universal 

conceptions of time toward relational, observer-dependent, and potentially emergent 

interpretations. Although no definitive consensus exists on whether time itself is an illusion, 

there is widespread agreement that classical intuitions about time are incompatible with 

modern physical theories. This body of work provides the conceptual and theoretical 

foundation for the present study’s relativistic analysis of time. 

The concept of time has long fascinated people, linking philosophy, science, and 

everyday life. Historically, time was viewed as a linear, absolute entity, flowing uniformly and 

independently of human activity or cosmic events. In classical physics, Isaac Newton 

formalized this understanding, describing time as a constant backdrop against which all 

motion and change occurred. This notion of “absolute time” provided a straightforward and 

intuitive framework that supported centuries of scientific and mathematical exploration, 

reinforcing the belief that the universe operated according to predictable, universal laws. 

However, this conception, while practical, offered little explanation for the deeper and more 

subtle behaviours of space, matter, and energy that were gradually uncovered with the advent 

of modern physics. 

The study of time underwent a dramatic transformation in the early twentieth 

century. Albert Einstein’s revolutionary theories of special and general relativity 

fundamentally challenged the notion of absolute temporal flow. Special relativity introduced 

the idea that time is relative, experienced differently by observers depending on their 

velocity. 

  



Praveen Sah, Neha Shah, Dilip Kumar Sah, Suresh Kumar Sahani 

 Mikailalsys Journal of Advanced Engineering International 134 

This led to the startling prediction of time dilation, where a clock moving at high 

speed would tick more slowly than one at rest. General relativity extended this concept 

further by demonstrating that the presence of mass and energy curves spacetime itself, 

affecting the passage of time. Clocks positioned in strong gravitational fields, for instance, 

run more slowly than those in weaker fields, a phenomenon confirmed through precise 

experiments such as those involving atomic clocks on satellites. These insights reshaped 

scientific understanding and forced a philosophical reconsideration of what time 

fundamentally is. The development of the spacetime framework by Hermann Minkowski 

provided a deeper mathematical language for these relativistic ideas, uniting space and time 

into a single four-dimensional continuum. Within this framework, events are described not 

simply by their spatial coordinates but also by their position along the temporal dimension, 

revealing that time and space are inseparably intertwined. This perspective opened the door 

to new theoretical explorations, including the possibility of closed time-like curves and other 

phenomena that challenge conventional ideas of causality and the linear progression of 

events. Kurt Gödel, for example, showed that solutions to Einstein’s equations could allow 

for time loops, suggesting that under certain conditions, the future and past could intersect 

in ways that defy classical logic. Beyond relativity, contemporary physics has increasingly 

explored the notion that time may not be a fundamental property of the universe. Carlo 

Rovelli, through research in quantum gravity, argues that time emerges from correlations 

between physical events, rather than existing as an independent dimension. 

In this relational view, temporal order is not considered a universal constant; instead, 

it emerges from the interactions and changes among particles and fields. Julian Barbour, in 

his work on the “timeless universe,” takes this idea further by proposing that the universe is 

fundamentally static, with time being a human construct that arises from our perception of 

motion and change. These perspectives challenge centuries of intuition and raise profound 

questions about the nature of reality: if time is emergent or illusory, what implications does 

this have for causality, memory, and the human experience of change? 

Modern cosmology and quantum mechanics continue to investigate the role of time 

within the universe's structure. In theories such as quantum gravity and string theory, time 

may not be viewed as a fundamental variable but rather as an approximate phenomenon that 

emerges from more primitive mathematical structures. Experiments in particle physics and 

astronomical observations provide indirect evidence for these concepts, highlighting the 



Praveen Sah, Neha Shah, Dilip Kumar Sah, Suresh Kumar Sahani 

Volume 3, Issue 1, 2026 135 

intricate relationship between our perception of time and the physical laws that govern 

energy and matter. 

Philosophers of science have engaged with these developments, noting that the 

challenge of understanding time extends beyond technical issues to encompass conceptual 

dilemmas, including the relationship between human consciousness and the universe. 

Additionally, empirical research has demonstrated the tangible, measurable effects of time’s 

relativity. Satellites, particle accelerators, and precise atomic clocks consistently confirm how 

speed and gravity influence time. These findings not only validate Einstein’s predictions but 

also carry practical implications, such as the necessity to adjust satellite navigation systems 

for relativistic effects. 

The study of time intersects with various scientific fields, including thermodynamics, 

where the arrow of time is linked to entropy and the increase of disorder, and cosmology, 

where the universe's evolution is understood in terms of temporal progression. These lines 

of research collectively illustrate that time is both an observable phenomenon with 

measurable effects and a deeply elusive concept with significant theoretical implications. The 

literature indicates that time is neither straightforward nor universally agreed upon. From 

Newton’s absolute clock to Einstein’s flexible spacetime, and from Gödel’s time loops to 

Rovelli and Barbour’s emergent or illusory time, the scientific and philosophical exploration 

of time reveals its influence on the physical world and the depth of its conceptual mysteries. 

Time challenges human intuition, connects multiple disciplines, and remains central to our 

understanding of reality. The ongoing dialogue in physics, philosophy, and cosmology 

highlights that while time can be measured and quantified, its ultimate nature remains an 

open question, securing its position as one of the most intriguing subjects in contemporary 

research. 

Objectives 

The main aim of this study is to do a thorough and multidisciplinary analysis of time, 

considering it both as a quantifiable element in physical theory and as a significant 

ontological and epistemological notion. The research aims to examine the basic redefinition 

of the classical Newtonian notion of absolute, universal, and uniformly flowing time within 

the relativistic framework proposed by Albert Einstein. Specifically, it seeks to examine the 

ramifications of special and general relativity on temporal structure, concentrating on 
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phenomena such as time dilation, the relativity of simultaneity, and gravity effects on 

temporal rates. 

Another purpose is to assess how the four-dimensional spacetime model challenges 

the concept of a privileged present moment and redefines conventional distinctions among 

past, present, and future. The study aims to investigate the conceptual underpinnings of the 

block universe interpretation and evaluate its ramifications for temporal ontology, causality, 

and determinism. 

This research seeks to explore the sensory and cognitive aspects of time, analyzing 

how human consciousness shapes the sense of temporal flow via memory, anticipation, and 

perceptual integration. The study aims to elucidate the connection between operational 

(physically quantifiable) time and subjective temporal experience by integrating concepts 

from relativity, cosmology, thermodynamics, and cognitive science. The goal is to ascertain 

whether the passage of time is an intrinsic characteristic of the world or an emergent 

phenomenon influenced by physical laws and human perception, thereby enhancing a 

thorough grasp of temporal reality. 

 

Discussion 

The discussion of time within the framework of relativity and human perception 

reveals a profound and multifaceted understanding of temporal reality. Time, once conceived 

as an absolute and uniform backdrop against which all events occur, is now recognized as 

deeply relative, observer-dependent, and intertwined with the fabric of spacetime itself. In 

this context, the concept of time must be reconciled with both its measurable effects in 

physical phenomena and the subjective experience of temporal flow as apprehended by 

conscious beings. One of the most compelling insights arising from this study is the 

demonstration that relativistic effects, such as time dilation and the relativity of simultaneity, 

fundamentally challenge the intuitive notion of a universal present. Through detailed 

analysis, it becomes clear that two observers, moving at different velocities or positioned 

differently within gravitational fields, may perceive durations and sequences of events 

differently without any contradiction in physical law. This illustrates that time is not a fixed, 

absolute quantity but a flexible dimension that responds dynamically to the observer’s frame 

of reference. Such findings emphasize that what humans perceive as the steady passage of 

time is an emergent experience rather than a direct reflection of the underlying structure of 
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reality. Furthermore, the philosophical implications of the block universe model illuminate 

the complexity of temporal ontology. By suggesting that past, present, and future coexist 

within a four-dimensional spacetime continuum, this perspective destabilizes the common-

sense belief in a flowing, linear time. The discussion highlights that the apparent passage of 

time may be largely a cognitive construct, shaped by memory, anticipation, and the 

organization of conscious experience. It invites a reevaluation of human understanding of 

causality, free will, and the sequential unfolding of events, prompting profound reflection on 

how physical laws intersect with perception and interpretation. 

The integration of cosmological and thermodynamic perspectives further enriches 

the discussion. The arrow of time, driven by entropy and initial low-entropy conditions in 

the early universe, provides a physical basis for the asymmetry we experience, linking 

microscopic physical laws with macroscopic temporal order. This connection between 

entropy, cosmology, and perceived time underscores the subtle interplay between 

fundamental physical principles and the emergent experience of temporal flow. Additionally, 

insights from neuroscience and cognitive science reinforce the notion that human perception 

of time is an active construction. The brain processes temporal information by integrating 

sensory input, memory, and anticipatory mechanisms, which collectively generate the 

sensation of movement from past to future. 

This cognitive perspective supports the claim that while time itself is real and 

measurable in the physical universe, the flow we experience is profoundly influenced by 

neural and psychological processes, highlighting the distinction between operational and 

perceived time. Taken together, the discussion emphasizes that time is both a measurable 

physical phenomenon and a complex, multilayered experiential reality. By synthesizing 

evidence from relativity, cosmology, philosophy, and cognitive science, this study 

underscores that the perception of temporal flow is not a simple reflection of physical laws 

but an emergent feature arising from the interaction between the universe and 

consciousness. It is in this nuanced understanding that the question "Is time an illusion?" 

finds its most compelling interpretation: not that time itself is unreal, but that the flowing, 

linear, and universal time of human intuition is a conceptual construct layered upon a 

fundamentally relativistic and multidimensional spacetime structure, inviting ongoing 

exploration and reflection across scientific and philosophical domains. 

Below, some problems related to this topic are clearly presented along with their solutions. 
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The Core Problem: The Failure of Simultaneity 

The primary problem in establishing time as a "universal constant" is the relativity of 

simultaneity. In classical Newtonian physics, it was assumed that if two events happened at 

the same time for one person, they happened at the same time for everyone. Einstein proved 

this belief is false. Because the speed of light (c) is constant for all observers, time must 

"stretch" or "contract" to compensate for motion. This misconception leads to the problem 

of the "now". If two observers cannot agree on what is happening "now," then a universal 

"present moment" cannot exist. If there is no universal present, the distinction between the 

past and the future becomes subjective, suggesting that all points are equally "real." 

Solution to Related Relativistic Paradoxes 

To reconcile the "illusion" of time with our physical observations, we must solve 

paradoxes that arise when time is treated as a flexible dimension (t) rather than a steady flow. 

The Twin Paradox Solution (Time Dilation): 

The problem arises when one twin travels at near-light speed and returns younger 

than the stationary twin. The solution lies in understanding that time is a coordinate in 

Murkowski space. The traveling twin takes a "shorter" path through spacetime. We solve our 

problem by calculating the Proper Time (τ), which is an invariant interval. 

𝑑𝜏2 = 𝑑𝑡2 - 𝑑𝑥2+𝑑𝑦2+𝑑𝑧2

𝑐2
 

This confirms that time is not an independent background but is inextricably linked to 

spatial movement. 

The Problem of "Becoming" vs. "Being": 

Philosophers argue that things "become" (the A-Series of time). Relativists solve this 

by proposing the Block Universe. In this model, the past, present, and future coexist in a 

four-dimensional "loaf" of spacetime. The "solution" to our perception of passing time is 

that it is a psychological byproduct of entropy and our brain's internal processing, not a 

feature of the physical universe itself. 

This interpretation challenges the common intuition that only the present is real. If 

all moments equally exist within the spacetime structure, then temporal passage is not an 

objective process but a perspectival feature of conscious observers embedded within that 
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structure. What we call “now” is simply a particular coordinate in spacetime rather than a 

universally privileged instant. 

Consequently, the debate between becoming and being remains central to 

contemporary philosophy of time. It forces us to reconsider whether reality is fundamentally 

dynamic, as human experience suggests, or fundamentally static, as relativistic physics 

implies, leaving the flow of time as an emergent aspect of cognition rather than a basic 

property of the universe. 

The Complex Geometry of the Block Universe 

To visualize how time is "frozen" into the fabric of the universe, we look at the light 

cone and spacetime diagrams. These figures illustrate why time cannot be viewed as a simple 

line but rather as a complex web of causality. 

In the figure above, we see the "worldline" of an object. The "Present" is merely a 

single slice of a 4D cylinder. 

The Light Cone: 

Defines the limits of what we can ever perceive or influence. Anything outside the 

"Elsewhere" region is physically inaccessible, further proving that "time" is restricted by the 

geometry of light. 

Curvature: In General Relativity, gravity isn't just a force; it's the warping of this 4D 

block. Massive objects like stars "dent" the fabric, causing time to run slower near them. 
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Figure 1 

By viewing time through this complex geometric lens, we solve the contradiction 

between our experience (moving through time) and the math (time as a fixed dimension). 

The "illusion" is not that time doesn't exist, but that its "flows" or "moves" in the way our 

senses suggest. 

 

The Problem of the Frozen Universe 

One of the most significant hurdles in modern physics is the problem of time in 

canonical quantum gravity. When we attempt to combine general relativity with quantum 

mechanics, time seemingly disappears. 

The primary mathematical conflict arises from the Wheeler-DeWitt Equation, often 

called the "Schrödinger Equation of the Universe." In this formula, the Hamiltonian (H) 

acting on the wavefunction of the universe (Ψ) equals zero: 

H(Ψ) = 0. 
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This implies that the universe is static. If the total energy is zero, the universe does 

not change with respect to an external clock. This creates a massive problem for researchers: 

If the equations that govern the universe are timeless, why do we perceive change? This 

suggests that our experience of "events" is merely a perspective-based illusion arising from 

quantum entanglement within the system, rather than a fundamental property of the 

universe itself. 

 

Solutions to the Thermodynamic and Causal Paradoxes 

To address why we feel time "flows" from past to future if the universe is a static 

block, we look toward thermodynamics and quantum information theory. 

 

The Solution of the Entropic Arrow: 

Relativity says time is a dimension, but it doesn't explain why we can't move 

backward in it. The solution is the Second Law of Thermodynamics. Time’s "arrow" is a 

result of entropy (S). The universe moves from a state of low entropy to high entropy. 

∆S ≥ 0  

 

The Holographic Principal Solution: 

A modern solution to the nature of spacetime is that time and space are "emergent" 

properties. Much like a 2D credit card, which produces a 3D hologram, our 4D spacetime 

might be a projection of lower-dimensional quantum information. This solves the illusion 

problem by suggesting that time is a secondary effect, not a primary building block of reality. 
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Figure 2: Entropion antic and Holographic Spacetime Solutions 

 

Complex Figure Analysis: The Light-Cone and Spacetime Curvature 

To visualize these abstract problems, we must analyze the Murkowski spacetime 

structure and how it is warped by mass-energy. This is the definitive proof that time is a 

local, rather than a global, phenomenon. 

 

Figure 3: The Light-Cone and Spacetime Curvature 
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If we analyze the geometry: 

The Null Geodesics (Light Paths): The figure demonstrates that the speed of light (c) acts 

as a rigid barrier. Because nothing can exceed (c), your "Future" is physically constrained to 

the interior of the cone. 

The "Elsewhere": This segment is the most profound part of the figure. There are regions 

of the universe that are "simultaneous" to you but can never be reached. This proves that 

there is no "Universal Now". 

Gravitational Time Dilation: In the presence of a massive object (like a black hole), the 

light cone tips inward. This curvature, described by the Schwarzschild Metric, shows that 

gravity literally stretches the "length" of a second. 

Figure 4: Geometric Analysis of Spacetime Curvature and Light Cone 

 

If we compare the comparison of geometry: flat vs. curved spacetime 

To further understand why time is an illusion, we must compare how geometry 

changes near massive objects. This is the solution to the problem of time dilation. 

Flat Spacetime: The grid is uniform. Time (the vertical axis) moves at a consistent rate. 
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Figure 5: Time (the vertical axis) moves at a consistent rate 

Absolute, Uniform Flow of Time (Newtonian Concept) 

Curved Spacetime: Near the mass, the "fabric" of the grid is stretched. This stretching 

means that to cover the same "distance" in space, an object must experience "less" time 

relative to the outside world. 

 
 

Figure 6: Curved Spacetime 

Relative, Variable Flow of Time (Einsteinian Concept) 
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Classical Concept of Time 

1. Newtonian Time 

In classical mechanics, time is treated as an absolute quantity. According to Isaac 

Newton, time flows equably without relation to anything external. This view implies: - Time 

is the same everywhere in the universe. - All observers agree on the order and duration of 

events. - Space and time are separate and independent entities. 

This concept of time aligns well with everyday experiences and works effectively for 

low-speed and weak gravity systems. However, it fails to accurately describe phenomena at 

very high speeds or in strong gravitational fields. 

2. Limitations of the Classical View 

Experimental developments in the late nineteenth and early twentieth centuries, such 

as the Michelson–Morley experiment, challenged the classical assumptions about space and 

time. These inconsistencies paved the way for a new framework that would fundamentally 

alter our understanding of reality. While classical physics provided a robust framework for 

understanding the natural world for centuries, its conception of time as absolute and 

universal contains inherent limitations that become especially pronounced under extreme 

conditions of velocity, gravity, and scale. One of the most significant shortcomings is the 

assumption that all observers, regardless of their relative motion or location in the universe, 

experience time identically. This notion, while intuitive and practically effective for everyday 

experiences and low-speed phenomena, fails dramatically when velocities approach the speed 

of light. In such cases, the predictions of classical mechanics diverge from empirical 

observations, as evidenced by experiments with high-speed particles whose decay rates differ 

from expectations based on Newtonian time. Another limitation lies in the inability of 

classical physics to account for gravitational effects on time. 

According to Newton, gravity influences the motion of objects but does not affect 

the flow of time itself. This assumption is directly contradicted by modern relativistic 

experiments, which demonstrate that clocks in stronger gravitational fields tick more slowly 

than those in weaker fields, revealing a profound interdependence between mass, spacetime 

curvature, and temporal progression. Classical mechanics, lacking any concept of spacetime 

curvature, cannot reconcile these phenomena, limiting its applicability in astronomical and 

cosmological contexts. Additionally, classical time treats the past, present, and future as 

objectively distinct and universally ordered, implying a rigid, sequential universe where 
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causality is absolute and invariant. This concept fails to accommodate situations in which 

simultaneity is relative to the observer, as later revealed by Einstein. As a result, classical 

mechanics cannot fully account for the relativistic effects seen in fast-moving frames or 

strong gravitational fields, nor can it align with the principles that govern modern cosmology 

and high-energy physics. Furthermore, the classical view provides no satisfactory account for 

the origin or directionality of time. While it assumes a constant and linear progression, it 

offers no explanation for the asymmetry observed in thermodynamic processes or for the 

arrow of time emerging from entropy gradients. The classical framework treats time as a 

backdrop for events rather than an active participant in the dynamics of the universe, 

limiting its explanatory power when addressing questions of temporal flow, causation, and 

the evolution of complex systems. Lastly, classical physics does not address the relationship 

between the physical passage of time and human perception. It assumes an objective reality 

of time that is independent of observation, measurement, or consciousness, offering no 

insight into why humans perceive time as flowing or why temporal experiences differ across 

contexts. This omission leaves a significant conceptual gap that modern relativistic, 

cosmological, and cognitive frameworks aim to fill, highlighting the necessity of moving 

beyond classical assumptions to develop a more comprehensive understanding of time. In 

summary, while classical physics laid the groundwork for centuries of scientific progress, its 

limitations in accommodating high velocities, gravitational effects, relativistic simultaneity, 

temporal asymmetry, and the interplay with human perception demonstrate that its model of 

absolute, universal time is incomplete and, in many contexts, inadequate. These 

shortcomings point out the important role of relativity and modern physics in reshaping our 

understanding of temporal reality. 

If we try to briefly understand through the images given below: 
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Increased velocity/ Gravity 

Figure 7: Limitations of the Classical View 

 

The Block Universe and the Illusion of Time 

The block universe concept presents one of the most profound and philosophically 

provocative interpretations of time within the framework of relativity. According to this 

perspective, the entirety of spacetime—including past, present, and future—exists as a four-

dimensional structure where all events are fixed and immutable. In this model, time does not 

flow as human intuition suggests; instead, the perception of movement from past to future is 

an emergent feature of consciousness navigating a preexisting temporal landscape. This 

challenges the deeply ingrained notion of a flowing present, suggesting that the linear 

progression of time experienced by humans is a cognitive construct layered upon a 

fundamentally static reality. 
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Figure 8. 

1. The Spacetime Block 

The entire structure is a "loaf" or a "block." In physics, this represents the idea that 

the past, present, and future all exist simultaneously. 

The Past (Left): You can see ancient pyramids and dinosaurs. They aren't "gone"; 

they are simply located at a different set of coordinates in the block. 

The Future (Right): Futuristic cities and advanced structures are already there. In 

this model, the future is just as fixed and real as the past. 

2. The World Line of Consciousness 

Notice the glowing yellow ribbon or path winding through the center. This 

represents the observer's path. 

The text mentions that "movement from past to future is an emergent feature of 

consciousness." The image shows this as a specific "track" through the static landscape. The 

light shining from the path represents the "present moment," it's like a flashlight moving 

through a dark, pre-built house. The house (reality) is stationary; only the light (perception) 

appears to move. 
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3. The Fabric of Reality 

The grid lines (the "manifold") are warped and curved. This visualizes the general 

relativity aspect of your text: time and space are not separate but are a single "fabric" that can 

be influenced by mass and energy. 

4. The Cognitive Processing Panel 

This section addresses the neuroscience and philosophy mentioned in your last three 

paragraphs: 

The Brain: Shows how the "sense of a present moment" is constructed internally using 

memory and anticipation. 

The Clock Diagrams: Contrast "Operational Time" (measurable intervals) with 

"Experiential Time" (the feeling of flow). 

The "Free Will?" Branch: At the far right of the bottom panel, you see a 

branching path with a question mark. This branch illustrates the philosophical conflict your 

text mentions: if the block is fixed, the "choices" we think we are making might be an 

illusion of a predetermined path. 

5. Mathematical Overlay 

The floating equations signify that this isn't just a philosophical idea—it is a "physics 

standpoint." The equations of relativity treat the time coordinate (t) as mathematically 

equivalent to spatial coordinates (x, y, z). 

From a physics standpoint, the block universe emerges naturally from the equations 

of special and general relativity. Since these theories treat time as a dimension equivalent to 

spatial dimensions, there is no intrinsic reason to privilege the present over any other 

moment. The relativity of simultaneity and the idea that time is not absolute are shown by 

the fact that one observer may see events at different times. The block universe 

interpretation extends this reasoning by positing that all moments are equally real, and the 

apparent flow of time is merely the ordering of events perceived by conscious observers. 

Philosophically, the block universe has significant implications. It questions 

traditional notions of causality, free will, and moral responsibility by suggesting that the 

future is as determinate as the past. While human experience implies choice and temporal 

unfolding, the block universe envisions a reality in which every event—from the formation 

of galaxies to human thoughts—is embedded within the spacetime fabric. Reconciling this 
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perspective with human phenomenology has prompted nuanced interpretations 

distinguishing operational time, defined by measurable events, from experiential time, shaped 

by cognition. 

Insights from cognitive science and neuroscience further illuminate the illusory 

nature of temporal flow within this framework. Studies indicate that the brain constructs the 

sense of a present moment and directional flow from past to future through processes 

involving memory, anticipation, and perceptual organization. These mechanisms explain why 

humans experience time as moving, even if all events coexist in a fixed spacetime manifold. 

This integration underscores the interplay between physical reality and cognitive processing, 

revealing the compelling nature of the illusion of time’s flow. 

The block universe also informs cosmology and quantum interpretations. 

Considering the universe as a four-dimensional block allows for a coherent understanding of 

cosmic structure and evolution without requiring a universal present. Certain quantum 

approaches, particularly those examining temporal emergence or observer-dependent 

phenomena, can be interpreted compatibly with a block universe, providing a bridge 

between quantum indeterminacy and a fixed spacetime landscape. 

Ultimately, the block universe perspective reinforces the central thesis of this 

research: that time, as humans perceive it, may be illusory in its flow while remaining real and 

measurable in physical terms. By bridging relativity, philosophy, and cognitive science, it 

offers a comprehensive account of why intuitive understandings of time diverge from the 

underlying structure of reality, prompting reconsideration of temporal experience, causality, 

and existence itself. 

6. Psychological Perception of Time 

Human consciousness experiences time as a sequence of moments, creating the 

impression of flow. Many physicists argue that this flow is a psychological phenomenon 

rather than a fundamental property of the universe. 

Is Time an Illusion? 

From a relativistic standpoint, time is not an illusion in the sense that it has 

measurable and observable effects. The notion of a universal, continuous present is 

deceptive. Relativity replaces this notion with a more complex and less intuitive structure of 

spacetime. The idea that time is an illusion is not just a philosophical metaphor; it is a radical 
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conclusion that comes from the intersection of Einsteinian physics, thermodynamics, and 

cognitive neuroscience. At its core, this perspective suggests that the "flow" of time, the 

sensation of a moving "now" that slides from a gone past into an unwritten future, is a 

subjective construct of the human mind rather than a fundamental property of the universe. 

In the framework of special and general relativity, space and time are fused into a 

four-dimensional manifold known as spacetime. Within this "Block Universe," every event 

that has ever happened or will ever happen exists permanently at its specific coordinates. Just 

as the cardinal directions of North, South, East, and West exist regardless of your current 

location, both the year 1920 and the year 3000 are equally real and present within the 

geometry of the cosmos. This "Eternalism" posits that there is no objective "now"; instead, 

what we perceive as the present is merely a perspective tied to our location along our own 

"world-line," much like how "here" is just a label for our current spatial position. The illusion 

of time’s passage is further complicated by the "relativity of simultaneity," which proves that 

two observers moving at different speeds will disagree on whether two events happened at 

the same time. If there is no universal "now" that all observers can agree upon, then the idea 

of a single, flowing present moment that encompasses the entire universe becomes physically 

impossible. 

Instead of a cosmic clock ticking for everyone, the universe is a static, four-

dimensional structure. The sense of "becoming," the feeling that the future is being created 

moment by moment, is replaced by a "being" universe where all of history is laid out like a 

completed film strip. In this view, our consciousness is like the lamp in a film projector, 

illuminating one frame at a time and creating the appearance of motion and change where 

there is only a series of static images. From a neurological standpoint, the brain works 

tirelessly to maintain this illusion of flow to ensure our survival. The "arrow of time" that we 

perceive is largely a result of the Second Law of Thermodynamics, which dictates that 

entropy, or disorder, increases over time. Because our brains are physical systems governed 

by these thermodynamic gradients, we can form memories of the "past" but not the "future" 

(higher entropy states). This asymmetry creates a psychological narrative of cause and effect. 

Neuroscience reveals that the brain actually stitches together discrete sensory inputs, which 

arrive at slightly different times, into a unified, coherent "present" that is truly delayed by a 

few milliseconds. Thus, the "now" we experience is a heavily edited mental simulation, a 

cognitive convenience that allows us to navigate a world where, at a fundamental level, the 

distinction between past, present, and future is, as Einstein famously wrote, "only a 
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stubbornly persistent illusion." This leaves us with the profound realization that while time is 

a very real and measurable dimension for physics, its "flow" is a gift or a trick of our 

consciousness. 

 

7. Implication for Physics and Philosophy 

Causality and Free Will 

If all events exist in a block universe, questions arise about causality and free will. 

While relativity preserves causal order, the philosophical implications remain widely debated. 

In the intersection of the Block Universe and human agency, the implications for causality 

and free will present a profound paradox: if every event in the four-dimensional spacetime 

manifold is fixed and immutable, then the "choices" we make tomorrow are already etched 

into the fabric of reality today. This viewpoint leads to a hard deterministic view where the 

traditional notion of causality, the idea that a cause produces an effect in a flowing sequence, 

is replaced by a static correlation. In this "eternal" landscape, your birth, your graduation, 

and your eventual death are equally real and situated at specific coordinates. Consequently, 

the standard definition of free will, which requires the ability to have "acted otherwise," 

appears to vanish because there are no alternative paths available; there is only the single, 

frozen world line you occupy. This argument suggests that the feeling of deliberation and 

choice is a psychological byproduct of our inability to see the future, rather than an actual 

capacity to change the universe's geometry. 

The "solution" to this existential tension often lies in the philosophical framework of 

compatibilism. Compatibilists say free will is not about rewriting physics laws or jumping 

timelines, but about aligning one's actions with their desires and rationalities. Even if your 

life is a fixed line in a 4D block, it is your line, shaped by your unique cognitive processes and 

identity. From this perspective, an act is "free" if it comes from the agent's character, even if 

it was always going to happen. Another scientific solution comes from quantum 

indeterminacy, which suggests that at the microscopic scale, reality may not be as fixed as the 

classical block universe implies. If the universe is probabilistic rather than strictly 

deterministic, the "block" might be more of a branching structure than a solid loaf. This 

method allows for a reconciliation where the past is fixed, but the future remains a landscape 

of possibilities until it is "collapsed" into a specific event by measurement or consciousness, 

effectively restoring a version of agency to the observer. 
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Time in Quantum Physics 

Modern research attempts to reconcile relativity with quantum mechanics, where 

time plays a different role. Some approaches suggest that time may emerge from more 

fundamental processes. In quantum physics, the concept of time becomes one of the most 

contentious issues in modern science, primarily because it behaves fundamentally differently 

than it does in general relativity. This issue is often referred to as the "Problem of Time." In 

classical and relativistic physics, time is a dimension, a part of the "stage" upon which events 

happen. In the conventional framework of quantum mechanics, time is not an "observable" 

such as position or momentum; rather, it is an external, universal parameter. This situation 

creates a massive theoretical rift: while Einstein’s space-time is flexible and warped by 

gravity, the clock in quantum equations (like the Schrödinger equation) is treated as an 

absolute, ticking outside the system. One of the most fascinating quantum perspectives on 

time is the idea of temporal emergence. Some theorists suggest that time isn't a fundamental 

property of the universe at all, but rather an "emergent" phenomenon that arises from 

quantum entanglement. According to the Page-Wolters mechanism, the universe as a whole 

is static, consistent with the block universe, but "time" appears for an internal observer who 

is entangled with a clock system. In this view, time is essentially a measure of the correlation 

between different parts of a quantum system. If you could step "outside" the universe, you 

would see a timeless, stationary state; it is only from the perspective of an observer inside the 

system that the illusion of change and progression occurs. 

 
Unifying Relativity & Quantum Mechanics: The Timeless Universe Hypothesis 

Figure 9. 
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This image serves as a theoretical map that bridges the gap between the physical 

reality of the universe and our human experience of time. It visualizes the universe as a 

singular, complex object where everything from the Big Bang to your thoughts today exists 

simultaneously. 

Here is the breakdown of the "narrative" the image is telling: 

The Block Universe 

The central tesseract represents the 4D Block Universe. It shows that history is not a 

series of things that happened and disappeared, but a solid structure. The different "slices" 

inside the cube show different temporal eras (galaxies forming, ancient history, and futuristic 

cities) all occupying the same "block" of reality. It says: "Everything is present at once." 

The Entanglement Web (The Blue Veins) 

The glowing blue energy connecting different parts of the cube represents quantum 

entanglement. This is a reference to the Page-Wolters Mechanism mentioned in your text. It 

suggests that "time" is actually the result of quantum parts of the universe being linked 

together. Without these connections, there would be no "before" or "after," only a static 

void. 

The Equation (The Mathematical Language) 

The equations floating around the cube represent the "laws of the stage." 

- Schrödinger/Wavefunction: These represent the quantum side, where time is a variable 

that dictates how possibilities turn into realities. 

- Relativity Equations: These describe how the fabric of the cube itself bends and stretches 

under the weight of gravity. 

- The "Summation" Symbol: This implies that the universe is the sum of all these quantum 

events, not just a single timeline. 

The Light Cone 

The cone structure represents relativistic causality. It illustrates the speed at which 

information can travel. This explains why two people can see the same event at different 

times; they are looking at different "slices" of the cone depending on where they are in the 

block. 
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The Illusion of Flow 

The title at the bottom, "The Timeless Universe Hypothesis," is the ultimate 

message. It suggests that while we see the equations and the "slices" as a sequence, the 

universe itself is a static, finished masterpiece. The "flow" we feel is just our consciousness 

moving through these pre-existing quantum connections. 

 

Conclusion 

Isaac Newton’s absolutism, Albert Einstein’s relativistic spacetime, and Carlo Revelli 

and Juan Barbour’s emergent time theories have all changed the meaning of time. Electivity 

demonstrates that time is dynamically linked to motion and gravity. However, modern 

quantum theories suggest time may not be fundamental. Our usual notion of a worldwide, 

continually flowing temporal order is the illusion, not time. Time exists, but our perception 

of it is unreliable. It is a relational and perhaps emergent cosmic quality that we can measure 

in reality but not in theory or philosophy. 
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