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  Abstract 

 

The interplay between time, entropy, and the speed of light offers a unique 
framework for understanding the fundamental processes that govern the universe. This 
paper explores the equation T×S=C, where T represents time, S represents entropy 
(disorder), and C is the constant speed of light. The equation establishes a relationship 
between temporal progression and the increase in entropy, with the speed of light acting 
as a universal constant that links energy dispersion and disorder across space-time.  

Light, as a form of energy, plays a pivotal role in driving thermodynamic 
processes, transferring energy across vast distances, and contributing to the increase in 
entropy as it interacts with matter. The concept is further examined in the context of 
cosmic phenomena such as stellar evolution, black holes, and gravitational time dilation, 
where the behavior of time and energy under relativistic conditions influences the rate at 
which entropy accumulates in different systems.  

Through this lens, the paper proposes a new perspective on how time, energy, 
and entropy are intricately tied in the ongoing transformation of the universe, 
emphasizing the role of light as the key mediator in these processes.  

The formula T×S=C offers valuable insights into the evolution of cosmic systems 
and the thermodynamic nature of space-time, revealing the profound connections 
between the micro and macro scales of existence. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Definitions 
 
 

1.​ Time (T) 
 
Definition: Time is a continuous, measurable quantity in which events occur in a 
sequence. In the context of the equation T×S=C, time represents the temporal 
duration over which entropy (disorder) evolves in a system.​
 
Relevance: Time is crucial in understanding how energy and entropy evolve. The 
passage of time influences how energy disperses and how systems transition 
from order to disorder.​
 

2. Entropy (S) 
 

Definition: Entropy is a measure of the disorder or randomness in a system. In 
thermodynamics, it quantifies the amount of energy in a system that is 
unavailable for doing work. It is often interpreted as the tendency for systems to 
evolve toward states of greater disorder.​
 
Relevance: In the equation T×S=C, entropy reflects the level of disorder in a 
system. As time progresses, energy interactions (like the emission of light or 
radiation) increase entropy, pushing systems toward thermodynamic equilibrium.​
 

3. Speed of Light (C) 
 

Definition: The speed of light (C) is the constant speed at which light travels in a 
vacuum, approximately 299,792,548 m/s. 
 
It is one of the fundamental constants of nature and plays a central role in both 
the theory of relativity and thermodynamics.​
 
Relevance: In the equation T×S=C, C is the constant that governs the speed at 
which energy propagates through space-time. It serves as the upper limit for the 
transmission of information and energy, linking time and entropy.​
 



4. Thermodynamics 
 

Definition: Thermodynamics is the branch of physics that deals with the 
relationships between heat, work, energy, and entropy in physical systems. It is 
governed by four fundamental laws that describe how energy flows and 
transforms in closed systems.​
 
Relevance: Thermodynamics provides the framework within which entropy 
operates. The second law of thermodynamics states that the entropy of an 
isolated system always increases, which connects directly to the increase in 
disorder over time.​
 

5. Energy 
 

Definition: Energy is the ability to do work or cause change. It exists in many 
forms, including kinetic, potential, thermal, and electromagnetic energy (such as 
light). In the context of entropy, energy is often transferred or transformed, 
leading to changes in a system’s disorder.​
 
Relevance: Energy is a key component in the formula T×S=C, as it drives the 
increase in entropy. The movement of energy (e.g., light emitted from a star) 
causes disorder in the surrounding system.​
 

6. Relativity 
 

Definition: Relativity refers to Einstein’s theories of special and general relativity, 
which describe how the laws of physics operate in different reference frames, 
particularly those involving high speeds and strong gravitational fields. Key 
effects include time dilation and length contraction.​
 
Relevance: In the context of the equation, relativity affects how time and space 
are experienced differently by observers moving at different speeds or near 
massive objects like black holes. This impacts how entropy evolves in systems 
depending on their relative velocities and gravitational influence.​
 



 

7. Time Dilation 
 

Definition: Time dilation is a relativistic effect where time passes at different rates 
for observers in different frames of reference. For example, time appears to pass 
slower for objects moving close to the speed of light or near strong gravitational 
fields.​
 
Relevance: Time dilation is relevant to the formula T×S=C because it 
demonstrates how time’s progression depends on velocity and gravitational 
influences. This affects how entropy accumulates in different regions of 
space-time.​
 

8. Black Holes 
 

Definition: A black hole is a region in space where the gravitational field is so 
strong that nothing, not even light, can escape. The boundary of a black hole is 
called the event horizon.​
 
Relevance: Black holes are extreme environments where both time and entropy 
are heavily influenced by gravity. The theory of relativity predicts time slows near 
black holes, and entropy near a black hole’s event horizon can increase 
dramatically due to the extreme gravitational forces.​
 

9. Gravitational Influence 
 

Definition: Gravitational influence refers to the effect that mass has on 
space-time, causing it to curve and influence the motion of objects. In regions of 
intense gravity (e.g., near stars or black holes), space-time is significantly 
warped.​
 
Relevance: Gravitational forces are central to how energy and entropy behave in 
systems, particularly in the way they affect time. The closer an object is to a 
massive body, the more time dilates and the greater the influence on entropy.​
 



10. Stellar Evolution 
 

Definition: Stellar evolution refers to the process by which a star forms, ages, and 
eventually dies, often leading to the creation of supernovae, neutron stars, or 
black holes.​
 
Relevance: As stars evolve, they emit vast amounts of energy, which increases 
the entropy in their surroundings. The role of light (energy) in stellar evolution is 
central to the formula, as the energy emitted contributes to the system’s entropy 
over time. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



The God Equation ( Universal Formula) 
 
 
The relationship between time, entropy, and energy is one of the most profound 

and fundamental aspects of the universe. The equation T×S=C, where T represents 
time, S represents entropy (disorder), and C is the speed of light, offers a compelling 
framework for understanding how these elements interact across different systems, 
from the smallest quantum particles to the largest cosmic structures. At the core of this 
equation lies the speed of light, a universal constant that governs the behavior of energy 
and information across space and time. 
 

In this context, light plays a pivotal role, serving as both a carrier of energy and a 
key player in the thermodynamic processes that drive the increase of entropy in the 
universe. As energy moves through space, whether emitted by stars, traveling across 
vast cosmic distances, or interacting with gravitational fields near black holes, it 
inevitably contributes to the increase in disorder within systems, adhering to the second 
law of thermodynamics. By examining how light propagates through space and time, we 
can gain insights into the intricate dance between energy, entropy, and the passage of 
time, which governs the evolution of all systems in the universe. 
 

This exploration is not merely theoretical—it offers a deeper understanding of 
cosmic phenomena such as stellar evolution, black holes, and the expansion of the 
universe. By applying the formula T×S=C to these processes, we begin to see how the 
fundamental forces of nature, governed by the speed of light, shape the entropy and 
time scales of the universe, driving the ongoing transformation of energy and matter 
from order to chaos. 
 

The formula T×S=C connects time (T), entropy (S), and the speed of light (C), 
where C is a fundamental constant of nature. Light, as an electromagnetic wave, 
directly relates to this equation, and here’s how: 
 

The speed of light (C) is constant at approximately 299,792,548m/s in a vacuum, 
and this speed is the same for all observers, regardless of their relative motion. This is a 
core principle of Einstein’s special theory of relativity 
​  

Since light is the fastest thing in the universe and provides the maximum speed 
for energy or information transfer, its speed serves as a universal limit. In the formula, it 
represents the constant that governs the system's energetic and entropic evolution.​
 



The propagation of light over time is a key factor in the way entropy increases. In 
thermodynamics, light often carries energy that disperses into space, causing an 
increase in entropy. 
 

Light moves through space-time, and its travel time can be seen as part of the 
equation where time is linked to how far light travels (or the passage of time as light 
moves). The energy carried by light is inherently tied to entropy as it spreads out across 
the universe. When light interacts with matter, it increases the disorder (entropy) of the 
system, which could be linked to the equation by showing that the energy from light 
contributes to the increasing entropy over time. 
 

Light contributes to entropy because it is a form of energy. When light is 
absorbed, reflected, or emitted by matter, it increases the energy of the system and thus 
the disorder within that system.When light is absorbed by a material, the energy it 
brings causes the molecules in the material to become more disordered (they vibrate 
more, or their electrons may be excited to higher energy states). This is a direct 
increase in entropy. Similarly, the spread of light across the universe leads to the 
increase in entropy because light is constantly dispersing energy and spreading out, 
increasing the disorder in the system. 
 

The process of light spreading through space, over time, can be modeled by this 
equation. As light interacts with objects, it leads to an increase in entropy, and the time it 
takes for light to propagate reflects how entropy evolves in a system. The formula could 
illustrate how light, as an energetic form, is responsible for distributing energy across 
space-time, which increases entropy. 
 

In special relativity, time is affected by the motion of light. For an observer moving 
at the speed of light (hypothetically), time would essentially cease to exist for that 
object. 
 

If light were to be traveling in a system, the effects of time dilation (slowing down 
of time as velocity approaches the speed of light) would come into play. Time would be 
“frozen” for light, and this cessation of time would result in zero entropy accumulation for 
light itself, as no processes of energy transfer or disorder could occur in this state. Thus, 
the relationship between time and entropy could be seen as not applying in the case of 
light at its maximum speed, reinforcing the idea that light is the ultimate boundary of 
temporal and energetic systems. 
 
 ​ Light can be understood as being composed of photons, which are packets of 
energy. The energy of a photon is proportional to its frequency, and as photons travel 



through space, they transfer energy to the objects they encounter, increasing the energy 
and, thus, the entropy of the system. 
 

The energy carried by photons increases entropy as it is dispersed over time. In 
the equation, the speed of light (C) determines how fast energy (in the form of light) 
propagates and, consequently, how quickly entropy can accumulate in the system. As 
light moves through space-time, it constantly alters the energy distribution of the 
surrounding matter, leading to an increase in entropy, with time serving as the factor 
that governs how rapidly this energy spreads and disorder increases. 
 

The speed of light, C, plays an essential role in the equation T×S=C by acting as 
the universal constant that governs how energy spreads through space and time, and 
how entropy evolves in a system. As light propagates through the universe, it carries 
energy that disperses and increases the disorder of systems it interacts with.  
 

The formula demonstrates that light not only travels at a constant speed but also 
plays a fundamental role in the thermodynamic processes that shape the universe, 
connecting time and entropy in a way that reveals the intricate balance of cosmic forces. 
 

According to the second law of thermodynamics, entropy (disorder) tends to 
increase in a closed system over time .In the case of a star, as time progresses, the 
energy within the star is gradually transformed through processes like nuclear fusion, 
and this leads to an increase in entropy. For example, the burning of hydrogen into 
helium in a star's core results in the release of energy and the creation of higher levels 
of disorder in the system. 
 

As time (T) increases, entropy (S) also increases proportionally, suggesting that 
the relationship between time and entropy follows a predictable, linear pattern, 
consistent with the second law of thermodynamics. Therefore, the formula T×S=C 
implies that as time increases, the amount of disorder in a system grows in direct 
relation to the system's energy behavior. 
 

The speed of light (C) is a fundamental constant in physics, approximately 
299,792,548 m/s in a vacuum. It plays a key role in both relativity and thermodynamics.: 
According to Einstein's theory of relativity, the speed of light remains constant in all 
inertial frames of reference, and it is crucial in linking time and space. The speed of light 
also sets an upper limit on how fast information or energy can travel. 
 

If we consider the speed of light as a universal constant, the formula T×S=C 
might suggest that the evolution of time and entropy is constrained by this constant. As 



entropy increases over time in a system, the rate of this increase is inherently tied to the 
fundamental limits imposed by the speed of light. 
 

The stronger the gravitational field, the greater the concentration of energy and, 
consequently, the higher the entropy. This is evident in the behavior of stars and black 
holes. 
 

Near the core of a star or close to a black hole, gravity compresses matter and 
energy, increasing the system's entropy. Time dilation near massive objects further 
influences how entropy evolves. For example, time passes more slowly near a black 
hole, and this temporal distortion can affect how entropy accumulates in such a region. 
 

If we apply the formula T×S=C in the context of relativistic effects near massive 
objects, we could hypothesize that the gravitational field increases entropy in a way that 
maintains the balance with the speed of light. As the system approaches a singularity or 
a high-gravity region, time is stretched, but the rate of entropy increase is regulated by 
the ultimate speed limit set by the speed of light. 
 

The universe is expanding, and as it does, energy disperses, increasing the 
overall entropy of the cosmos.The cosmic microwave background radiation (CMB) 
provides evidence of the early universe's energy distribution, which has progressively 
spread out, leading to greater entropy over time. The expansion of space itself is 
contributing to the dispersion of energy. 
 

Using the formula T×S=C, we can hypothesize that as the universe expands and 
time progresses, the entropy of the universe increases in a manner that is constrained 
by the speed of light. The cosmic expansion sets a temporal and energetic framework in 
which entropy increases, but this increase is governed by the speed at which energy 
can be transferred or dispersed, with C acting as the ultimate limiting factor. 
 

Black holes have a thermodynamic nature, where the entropy is related to the 
surface area of the event horizon. The Bekenstein-Hawking entropy formula suggests 
that black holes possess an enormous amount of entropy relative to their mass.The 
radiation emitted by black holes (Hawking radiation) and the relationship between their 
mass and entropy provide evidence for the connection between time, entropy, and 
energy in extreme conditions. The time dilation effects near a black hole lead to drastic 
increases in entropy as energy is trapped or dispersed within the event horizon. 
 

The formula T×S=C could be used to explore how the passage of time near a 
black hole's event horizon influences the accumulation of entropy. The closer time 



approaches zero from an external observer's perspective (due to intense gravitational 
time dilation), the higher the entropy may appear to be from within the black hole's 
gravitational influence, maintaining a balance with the speed of light. 
 

Time dilation occurs as objects move closer to the speed of light or approach 
massive gravitational bodies. This effect is central to relativity. In practical terms, time 
dilation is observed in experiments involving high-speed particles or satellites orbiting 
Earth, where clocks on fast-moving objects tick slower than those on Earth. This 
difference in the passage of time could also be observed in the context of entropy. 
 

Using the equation T×S=C, we could hypothesize that as an object's velocity 
increases toward the speed of light, time slows down relative to an observer. 
Simultaneously, entropy may increase, but this increase is modulated by the speed of 
light, maintaining the relationship between time, energy, and entropy, consistent with 
relativistic principles. 
 

The formula T×S=C offers a framework for exploring the interplay between time, 
entropy, and energy. From the thermodynamic behavior of stars to the relativistic effects 
near black holes, this equation provides a basis for hypothesizing how time and entropy 
evolve in the cosmos, governed by the fundamental constant of the speed of light. The 
way in which entropy increases over time, particularly in strong gravitational fields or at 
relativistic speeds, highlights the deep connection between these fundamental physical 
concepts. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



    Synthesis of Formula 
 

 
The introduction to a unified formula begins with the concept of reason, seeking 

to encapsulate the profound meaning of the universe within a single equation. 
Historically, this pursuit mirrors Einstein's dream of a “unified field theory” — a 
mathematical description that would coherently integrate all known physical 
phenomena. The envisioned equation would not only describe the forces of nature but 
also decode the hidden symmetries that govern the behavior of matter and energy at 
every scale. Such a formulation aspires to bridge the probabilistic chaos of quantum 
mechanics with the geometric determinism of general relativity, aligning with the deeper 
thermodynamic arrow of time. 
 

By incorporating fundamental constants — including Planck’s constant (ℏ ≈ 6.626 
× 10⁻³⁴ Js), the gravitational constant (G ≈ 6.674 × 10⁻¹¹ m³/kg·s²), the speed of light (c ≈ 
299,792,458 m/s), and Boltzmann’s constant (k ≈ 1.381 × 10⁻²³ J/K) — this equation 
could act as a keystone for interpreting how particles, energy, and information evolve 
within the broader continuum of space-time. These constants are not arbitrary; they 
form the skeleton of physical law, embedding invariance into the flux of the cosmos. 
Planck's constant sets the scale for quantum interactions, governing the quantization of 
energy, while the speed of light frames the boundary for relativistic causality. 
Boltzmann’s constant connects the macroscopic and microscopic worlds, linking 
thermodynamic entropy with statistical probability. Together, they create a quantized 
fabric that pulses with informational density. 
 

In this framework, atomic behavior is no longer isolated — it is contextualized 
within a relational field, where the local and cosmic, the entropic and the ordered, reflect 
mirrored harmonies. For instance, the hydrogen atom's quantized energy levels, as 
described by the Schrödinger equation, are echoes of broader quantum rules that scale 
up into molecular chemistry and even stellar nucleosynthesis. Similarly, entropy 
gradients, such as those found near black holes, as described in the 
Bekenstein-Hawking entropy formula (S = kAc³/4Għ), reveal how thermodynamic 
principles operate even on the edge of spacetime. The unified formula would capture 
these phenomena as expressions of a universal resonance — a deep arithmetic 
coherence echoing through the lattice of the observable and the unseen. 
 

This unified formula endeavors to harmonize seemingly disparate theories by 
acknowledging the profound interdependence between energy, matter, and information. 
It implies that every atomic interaction — from the spin of subatomic particles governed 
by quantum chromodynamics, to the gravitational dynamics of entire galaxies described 



by general relativity — is governed by predictable patterns rooted in the interplay of 
entropy, order, and complexity. These principles, though often viewed in isolation, are 
facets of a singular system governed by thermodynamic logic, information theory, and 
quantum field structure. The holographic principle, for example, suggests that all the 
information contained within a volume of space can be described by data on its 
boundary, further unifying the concepts of entropy and information. 
 

By quantifying these interactions through universal constants and laws, the 
formula not only illuminates the subatomic realm but also provides a coherent 
framework for interpreting the large-scale architecture of the cosmos. It suggests that 
order and disorder are not opposites but stages within a cyclical continuum — from 
vacuum fluctuations in quantum fields, to phase transitions in the early universe, to 
stellar evolution and gravitational collapse — all bound by the same informational and 
energetic laws that sculpt the universe at every scale. 
 

At its core, this formula would unite the deterministic and probabilistic aspects of 
physical laws, weaving together the fabric of reality across scales. In quantum 
mechanics, particles exist in superpositions of states until measured, governed by 
probability amplitudes described by the wave function. Yet on a macroscopic level, 
Newtonian mechanics and general relativity introduce predictability and causality. A 
unified formula could reconcile this duality by revealing the conditions under which 
quantum uncertainty gives rise to classical order — a phenomenon known as 
decoherence. 
 

Furthermore, the formula would model the flow of entropy as systems evolve, 
mapping how states of high order transition into increasing disorder, while also 
accounting for localized reductions in entropy — as seen in the emergence of complex 
life, information systems, and gravitational structures like stars and black holes. This 
would extend to cosmological scales, explaining not only quantum fluctuations during 
cosmic inflation but also the accelerating expansion of the universe, linked to dark 
energy and thermodynamic entropy increase. 
 

In bridging these realms, the formula could form the basis for a grand unified 
theory (GUT) — an overarching model integrating the electromagnetic, weak, strong, 
and gravitational forces. Such a theory, long sought after in particle physics, would not 
only unlock unprecedented coherence in our understanding of matter and energy, but 
also usher in a new philosophical framework in which reality is comprehended as a 
dynamic interplay of pattern, probability, and principle. In this light, the formula becomes 
not only a scientific tool, but a metaphysical key to the architecture of existence itself. 



This formula, grounded in reason, evolves throughout the universe across multiple 
dimensions, conveying the essence of possibility and probability. In string theory and 
M-theory, for instance, the universe is understood to possess up to eleven dimensions, 
many of which are compactified beyond direct perception. These higher-dimensional 
models offer a fertile framework within which a unified formula might operate, 
embedding its logic into the curvature of space-time and the vibrational modes of 
fundamental strings. 
 

The formula would represent the underlying mathematical structure that defines 
existence itself — an ontological blueprint through which reality unfolds. It could unify 
the four fundamental forces through a higher-dimensional geometry, as suggested by 
theories such as Calabi-Yau manifolds and the AdS/CFT correspondence, which 
equates a gravity-based theory in a higher-dimensional space with a quantum field 
theory in lower dimensions. This structure would not only reconcile the micro and macro 
domains, but also explain the informational flow that governs phase transitions, 
causality, and the emergence of time. 
 

Although the precise equation remains undefined in this context, its conceptual 
framework transcends conventional understanding by bridging physics with 
metaphysics. It posits that the behaviors of particles and energy are not random but 
unfold from deeper mathematical symmetries and probabilistic constraints. Moreover, it 
implies that the emergence of complexity — from quantum entanglement to conscious 
experience — is a natural outcome of a reality rooted in informational logic. In this view, 
time itself may emerge from entangled quantum states, as theorized by researchers like 
Carlo Rovelli in relational quantum mechanics, suggesting that time is not an external 
parameter but an emergent, observer-relative property of physical systems. 
 

At its core, the formula reflects the idea that reality, at its most fundamental level, 
operates within a matrix of probabilities — each possible state existing alongside others 
in a quantum superposition, ready to manifest through interactions governed by entropy, 
information, and energy. This is encapsulated in the many-worlds interpretation and the 
Copenhagen interpretation of quantum mechanics, where wavefunctions collapse into 
observable states based on probabilistic rules. These quantum probabilities are not 
confined to the microscopic but scale up through entropic processes that govern 
thermodynamic equilibrium, the arrow of time, and large-scale cosmic events. 
 

Such probabilities influence phenomena ranging from electron tunneling and 
atomic bonding to gravitational collapse and the birth of stars. The collapse of stars into 
black holes, for instance, results from thermodynamic instabilities and the loss of 
degeneracy pressure — processes ultimately guided by entropy maximization. On a 



galactic scale, dark matter distributions and the formation of cosmic filaments follow 
statistical patterns described by perturbation theory and large-scale structure 
simulations. Even the evolution of life can be seen as an emergent consequence of 
probabilistic self-organization, as information-rich structures arise and persist in 
energy-dissipating environments, following the principles of non-equilibrium 
thermodynamics and Darwinian selection. 
 

Thus, the unified formula would serve as the probabilistic framework underlying 
reality itself — linking the behavior of subatomic particles, the orchestration of energy 
systems, and the emergence of conscious complexity within a single mathematical and 
philosophical schema. 
 

The implications of such a formula suggest that the universe is not a static 
mechanism but a dynamic and evolving system, constantly shifting between states of 
order and disorder. This fluctuation is observable across various scales, from the 
subatomic quantum level to the vast expanse of cosmic structures. The formula 
encodes probabilistic relationships that drive the formation of new organizational 
patterns, such as quantum fluctuations, which underlie the behavior of particles, to the 
processes of cosmic evolution, like the formation of galaxies and the expansion of the 
universe. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



     Quantum Relativity with Formula 
 

 
At the quantum level, particles are governed by probabilistic interactions, as 

described by the Heisenberg uncertainty principle and quantum field theory. These 
microscopic events, although seemingly small, have cascading effects that influence 
macroscopic phenomena, such as the development of stars and planetary systems. On 
a larger scale, gravitational forces and dark matter shape the cosmos, leading to 
large-scale structures like galaxy clusters. 
 

This interconnectedness of micro and macro scales hints at a unified underlying 
principle, where every interaction—no matter how minute—has the potential to bring 
about significant shifts in the larger structure of the universe. In this way, the formula 
may not only offer insights into the fundamental forces of nature but also guide us 
toward a deeper understanding of the very fabric of reality and our position within the 
cosmos. Such a discovery could potentially unveil the universal laws that govern both 
the smallest particles and the largest cosmic entities, revealing the true nature of 
existence itself. 
 

Now, let's consider a black hole, where time dilation becomes significant. The 
closer we are to the event horizon, the slower time passes for an outside observer, and 
the entropy near the black hole increases due to intense gravitational forces. 
 

The equation T(S)=C relates time (T), entropy (S), and the speed of light (C). 
However, we need to clarify the meaning behind the relationship. Let's walk through it 
with the values you’ve given and break it down logically. 
 

T = Time, which is 0.01 seconds.​
 
C = Speed of light, which is 299,792,458 m/s.​

 
S = Entropy 

​  
In this context, assuming that T(S) equals the speed of light in some way it 

seems to link time and entropy using the given equation. 
 

Given: T× S = C  
 

S =  0.01s / 299,792,458 m/s ​ 
 



= 29,979,245,800 J/s 
 

This large value for entropy near the event horizon (where time is dilated) 
indicates that the system experiences a massive increase in disorder and energy 
transfer as we approach the black hole, consistent with the behavior of entropy in such 
extreme environments. 
 

Near a black hole, the gravitational forces are so intense that they significantly 
affect time. As time appears to slow down near the event horizon, the entropy increases 
substantially, as energy is more tightly concentrated in the region. The equation T×S=S 
shows how entropy is linked to both the passage of time and the relativistic effects near 
massive objects. 
 

The entropy S would be 29,979,245,800 J/s, which is the amount of energy per 
second associated with this system at a time scale of 0.01 seconds, relating to the 
speed of light. 
 

This equation could be interpreted in the context of thermodynamics, where S 
might represent the energy dissipation or the rate of entropy increase over time.​
​
​ Energy emitted from a star indeed plays a critical role in increasing the disorder 
or entropy within a system, which aligns with the principles of thermodynamics. Here's a 
more factually enriched explanation of this concept: 
 

When a star releases energy, such as light, radiation, or heat, that energy 
spreads through space in a process governed by thermodynamic laws. The second law 
of thermodynamics states that the total entropy (or disorder) of an isolated system will 
always increase over time, or at best, remain constant. Entropy, in this case, can be 
understood as a measure of energy dispersion and the irreversibility of natural 
processes. 
 

In the case of a star, energy is primarily released as electromagnetic radiation 
(such as visible light, ultraviolet, and infrared radiation), and this energy travels outward, 
dissipating into space. As this radiation spreads, it moves from areas of higher energy 
concentration to areas of lower energy concentration, contributing to the overall 
increase in entropy. 
 

For example, as starlight spreads across the universe, it interacts with various 
elements, such as interstellar dust, gases, and even planetary atmospheres. These 
interactions cause the energy to disperse further and become less concentrated, 



meaning the system becomes more disordered. The energy that started as a highly 
ordered, concentrated form—such as the intense radiation from a star—eventually 
spreads out into the surrounding environment, contributing to the increasing 
randomness of the system. 
 

This is directly tied to the second law, which asserts that energy transfer and 
transformation are inherently one-directional in an isolated system—toward greater 
entropy. The energy from a star, as it radiates out into space, makes previously ordered 
energy states more diffuse and random, thus increasing the entropy of the system. 
On a cosmic scale, this gradual increase in entropy plays a key role in the evolution of 
the universe. Stars themselves undergo processes that generate energy (like nuclear 
fusion) and, in the process, increase the entropy within their own systems. When a star 
dies—whether through supernova or other processes—it leaves behind remnants like 
white dwarfs, neutron stars, or black holes, each contributing further to the overall 
entropy of the universe by dispersing energy in various forms. 
 

Thus, energy from stars not only powers the cosmos but also directly participates 
in the inevitable increase of entropy, helping to shape the universe’s long-term evolution 
toward greater disorder. 
 

As a star undergoes processes such as nuclear fusion and energy radiation, the 
entropy within its surroundings increases due to the dispersal of energy into space. This 
release of energy in the form of light, heat, and other types of radiation gradually 
spreads out, increasing the randomness and disorder of the surrounding environment. 
The fundamental concept behind this is that, as energy is emitted from the star, it moves 
from a highly concentrated, ordered state to a more diffuse, disordered one. 
 

Nuclear fusion in the core of a star involves the conversion of mass into energy, 
which is then radiated outward. This process not only powers the star but also 
contributes to the increase in entropy of its immediate environment. As the star releases 
radiation, this energy spreads across vast distances into space, becoming less 
concentrated and more evenly distributed. The second law of thermodynamics asserts 
that in any process, the total entropy of an isolated system tends to increase, and the 
energy dispersal from the star aligns with this law. The more energy a star emits, the 
more entropy increases, as energy moves from higher to lower concentrations, 
contributing to the system's overall disorder. 
 

The broader implication is that the universe, in its natural tendency toward higher 
entropy, is constantly evolving toward a state of greater disorder. The energy released 
by stars is a key factor in this process, adding to the entropy of not just the immediate 



surroundings but the entire universe. As Feynman et al. (1963) discuss in their work, the 
continual flow of energy from stars and other cosmic bodies increases the overall 
entropy, shaping the universe's ongoing progression toward thermodynamic equilibrium. 
This increasing disorder reflects the natural, inevitable direction of the universe's 
evolution, where energy becomes increasingly diffused and less usable, in accordance 
with the second law of thermodynamics. 
 

The release of massive amounts of energy from stars not only powers their own 
processes but also highlights the deep connection between thermodynamics and 
cosmic phenomena. This connection spans the life cycle of stars, their thermodynamic 
behaviors, and the broader cosmic expansion of entropy across vast distances. Stars 
are central to understanding these processes, as they serve as both the engines of 
energy production and the markers of thermodynamic evolution on a cosmic scale. 
At the core of a star, nuclear fusion takes place, converting hydrogen into helium and 
releasing vast amounts of energy in the form of electromagnetic radiation. This energy, 
while crucial for maintaining the star's luminosity and stability, also plays a pivotal role in 
the thermodynamic behaviors of the star and its surrounding environment. As energy is 
emitted, the star’s internal structure gradually changes, with the balance between 
gravity and pressure shifting over time. This gradual transformation reflects the star’s 
journey through different thermodynamic phases, from the main sequence to the red 
giant phase, and ultimately to its end stages—whether it becomes a white dwarf, 
neutron star, or undergoes a supernova explosion. 
 

Each stage in a star’s life cycle represents a different state of thermodynamic 
equilibrium, with the energy output at each stage contributing to the expansion of 
entropy within the star itself and in its surroundings. As a star releases energy, it 
increases the randomness or disorder in its environment, consistent with the second law 
of thermodynamics. The more energy a star emits, the greater the increase in entropy, 
contributing to the gradual shift toward higher disorder in the universe. 

 
 
 
 
 
 
 
 
 
 
 



Cosmic Expansion with Formula 
 

 
Now, let's consider cosmic expansion. Over time, as the universe expands, the 

energy from stars and galaxies spreads out, and entropy increases.  
 

Time (T) = 13.8 billion years (age of the universe)​
 

Speed of Light (C) = 299,792,548 m/s 
​  

Let’s say that the entropy of a distant galaxy is being observed. The farther the 
galaxy is from us, the less influence its gravitational field has on the surrounding space. 
Assume the entropy (SSS) of a distant galaxy is lower due to the weaker gravitational 
influence and if we consider that entropy near this distant galaxy is lower due to weaker 
gravitational forces: 

S =  299,792, 258 m/s  / 13.8 x 10 ^9 years 
​  

S = 2.17 x 10 ^-3 J/s 
 

The farther the galaxy is from us, the less the gravitational forces influence the 
system, resulting in a lower rate of entropy increase. This shows how the relationship 
between time and entropy is influenced by the proximity to massive energetic sources 
like stars or black holes, where gravitational influence is weaker. 
 

On a larger scale, the energy emitted by stars plays a crucial role in the cosmic 
expansion of entropy. As light and radiation travel across the vastness of space, they 
spread out, becoming more diffuse and contributing to the overall increase in the 
universe's entropy. The continuous release of energy by stars, galaxies, and other 
cosmic entities leads to the gradual breakdown of organized structures in the universe. 
This cosmic expansion of entropy is also tied to the expansion of the universe itself, as 
the universe continues to evolve from a highly ordered, dense state following the Big 
Bang to a more diffuse, entropic state over billions of years. 
 

In this way, the thermodynamic processes that govern the life cycle of stars are 
intimately connected to the broader cosmic evolution of entropy. The stars' internal 
energy production and their role in the cosmic energy flow contribute to the increasing 
disorder of the universe, shaping the thermodynamic future of all cosmic systems. 
The movement of energy relative to space and time, particularly in relation to the speed 
of light, highlights the intricate connection between time, energy, and entropy within a 
system. The speed of light, denoted as ccc, plays a crucial role in both relativistic and 



thermodynamic contexts, serving as a fundamental reference point for understanding 
how energy moves through space-time and how this movement influences the degree 
of disorder, or entropy, within a system. 
 

In relativistic terms, time behaves differently depending on the observer’s relative 
motion. According to Einstein’s theory of special relativity, as an object moves closer to 
the speed of light, time dilates, meaning it slows down relative to an observer in a 
different frame of reference. This phenomenon, known as time dilation, suggests that 
the passage of time near the speed of light is dramatically altered. Near this reference 
point, the flow of energy and the rate at which disorder increases within a system would 
be influenced by these relativistic effects. 
 

From a thermodynamic perspective, the movement of energy—whether in the 
form of light or other radiation—also has profound implications for entropy. Energy 
disperses as it spreads through space, and the rate of this dispersal is tied to the flow of 
time. The second law of thermodynamics states that the entropy of an isolated system 
will tend to increase, and the way energy flows through a system plays a key role in this. 
In a system moving at relativistic speeds, or near the speed of light, the manner in 
which energy propagates through space-time will affect the rate at which entropy 
increases. The higher the energy transfer and the greater the dispersion of that energy, 
the greater the increase in entropy. 
 

Because the speed of light is a universal constant, it provides a unique reference 
point for understanding how energy and entropy behave across different frames of 
reference. Regardless of the observer’s motion, the speed of light remains unchanged, 
meaning it is a fixed constant in all inertial frames of reference. This constancy is 
essential for understanding both the relativistic effects on time and the thermodynamic 
consequences of energy movement. 
 

In practical terms, this means that in regions where the movement of energy 
approaches the speed of light, the system’s thermodynamic behavior—such as the rate 
of entropy increase—can be significantly altered by relativistic effects. The passage of 
time near such extreme conditions would be experienced differently, and the energy 
flows, as they interact with the system, would contribute to an altered rate of entropy 
production. This fusion of relativity and thermodynamics emphasizes how space, time, 
and energy are interwoven, influencing the fundamental processes that govern the 
universe, from the motion of light to the increase in disorder over cosmic time scales. 
In this context, the "relative reference point" emphasizes how both the passage of time 
and the distribution of energy are influenced by the curvature of space-time, particularly 
under relativistic conditions. According to Einstein's general theory of relativity, 



space-time is not a flat, static entity; instead, it is curved by the presence of mass and 
energy. This curvature affects how energy moves through space and how time is 
experienced, especially as objects or energy approach the speed of light or interact with 
massive objects like black holes. 
 

As energy moves closer to the speed of light, it experiences significant relativistic 
effects. Time dilation, for instance, becomes more pronounced as an object approaches 
the speed of light. From the perspective of an external observer, the passage of time 
slows down for an object moving at relativistic speeds. This time dilation is tied to the 
curvature of space-time, where the gravitational influence of massive objects (such as 
stars, planets, or black holes) distorts the flow of time. The stronger the gravitational 
field—such as near a black hole—the more pronounced this time dilation becomes, and 
the more drastically time behaves differently relative to an observer far from such a 
massive object. 

 
As energy travels through curved space-time, its distribution also changes. When 

energy is emitted near a massive object, such as a black hole, the intense gravitational 
field causes the energy to shift in frequency (gravitational redshift) and spread in a 
manner that affects its overall dispersion. This redistribution of energy, influenced by the 
curvature of space-time, can have a direct impact on the system’s entropy. Entropy, a 
measure of disorder, increases as energy is more evenly spread out or as it becomes 
more randomly distributed in space. In regions of strong gravitational influence, where 
time slows and energy behaves differently, the way in which entropy increases can be 
altered. 
 

In this way, the link between entropy and time in relativistic contexts is tightly 
connected. The behavior of energy, moving close to the speed of light or near a 
massive object, dictates how entropy develops within a system. The curvature of 
space-time not only alters the way energy propagates but also shapes how disorder 
increases, particularly in extreme environments like near black holes. The result is that 
the passage of time and the distribution of energy under such conditions are not simply 
mathematical abstractions—they directly influence the degree of entropy in the system, 
highlighting how the universe’s most fundamental processes are interconnected, from 
the motion of light to the behavior of time itself. 
 

This framework aligns with the principles of relativity, where time dilation occurs 
in the presence of massive objects, such as black holes or dense stellar bodies. Time 
dilation, a key relativistic effect, occurs because the curvature of space-time near 
massive objects distorts the passage of time. As a result, time near these objects slows 
down relative to an observer far from the gravitational source. This phenomenon not 



only alters the perception of time but also affects how energy is distributed and 
propagated within the system. 
 

As energy moves through space and time, its relationship with entropy becomes 
more complex. According to the second law of thermodynamics, the entropy of a 
system tends to increase as energy disperses and becomes more disordered. When 
energy approaches the speed of light, it experiences more significant relativistic effects. 
The faster energy moves (approaching ccc, the speed of light), the more pronounced 
these effects become. This movement increases the fluctuations in entropy, making the 
system more disordered. As energy propagates, especially near regions of intense 
gravitational influence, the system becomes increasingly complex and chaotic. 
The relationship between time, energy, and entropy under relativistic conditions 
suggests a deeper connection between the fabric of space-time and the thermodynamic 
nature of the universe. The closer energy approaches the speed of light, the more it 
influences the structure of space-time and the increase in entropy. The distribution of 
energy in such extreme conditions contributes to the overall increase in disorder, 
reflecting the fundamental thermodynamic principle that systems naturally evolve 
toward higher entropy. 
 

This correlation between the speed of light, energy movement, and entropy 
reflects the broader, thermodynamic nature of the universe. The faster energy 
moves—especially as it nears the speed of light—the more intricate and disordered the 
system becomes. Greiner et al. (1995) highlight how relativistic effects, such as those 
observed near massive objects, not only alter the perception of time but also play a 
significant role in the thermodynamic behavior of the universe, emphasizing the link 
between the movement of energy, the increase in entropy, and the dynamics of 
space-time. 

 
Thus, the function of disorder—entropy—can be understood as a consequence 

of energy’s behavior in relation to time and space, emphasizing the intricate relationship 
between the speed of light, relativity, and thermodynamic laws. The speed of light 
serves as a fundamental constant in both relativistic and thermodynamic contexts, 
providing a universal reference point for understanding how energy behaves across 
different frames of reference. 
 

In a relativistic framework, energy behaves differently depending on its velocity 
relative to the observer. As energy moves closer to the speed of light, time dilation 
occurs, slowing down the passage of time for the object in motion relative to a stationary 
observer. This phenomenon is directly tied to the curvature of space-time, where the 



gravitational influence of massive objects further distorts the flow of time and the 
distribution of energy. 
 

In thermodynamic terms, entropy is the measure of disorder within a system. As 
energy disperses, moving through space and time, it increases the overall entropy of 
the system. The faster energy moves, particularly as it approaches the speed of light, 
the more it contributes to increasing the disorder within the system. The interplay 
between energy movement, time dilation, and the gravitational curvature of space-time 
results in a more complex and disordered system, consistent with the second law of 
thermodynamics, which dictates that entropy will always increase in a closed system. 
This relationship between energy, time, and entropy underscores a deeper, unified 
framework where the laws of relativity and thermodynamics converge. The behavior of 
energy in relation to the speed of light and the curvature of space-time dictates not only 
the passage of time but also the rate at which entropy increases, reflecting the 
universe’s natural tendency toward greater disorder. Thus, the function of entropy is not 
merely a product of energy dispersion but is intricately linked to the relativistic effects 
that govern the fabric of space-time itself, showcasing the profound connection between 
the laws of thermodynamics and the relativistic nature of the universe. 
 

In the equation, where time is reduced to a value closer to zero, it underscores 
the idea that stars, as complex systems, exist within a vast temporal field that extends 
far beyond the typical human experience. This concept illustrates how stars, despite 
appearing in a state of order at their inception, evolve over immense stretches of time, 
gradually accumulating disorder or entropy. The passage of time, particularly on the 
scale of millions or billions of years, allows stars to follow thermodynamic processes 
that increase their entropy in alignment with the second law of thermodynamics. 
Stars, through their life cycles—from formation to eventual death—undergo continuous 
energy transformations. As they burn their fuel, primarily through nuclear fusion, they 
release vast amounts of energy, which spreads out into space, contributing to the 
increase in entropy. The longer the star’s life, the more time it has to accumulate this 
energy and increase the disorder within its system. This relationship between time and 
entropy suggests that the star’s energetic state becomes progressively more disordered 
as time advances, following the natural progression toward greater entropy. 
 

On a longer time scale, the effects of this increasing entropy can manifest in 
dramatic cosmic events. As stars exhaust their fuel, they undergo transformations that 
result in the release of even more energy, often in the form of explosive events such as 
supernovae. These explosions not only mark the end of a star’s life but also serve as a 
reminder of the increasing disorder within the system. In some cases, the collapse of a 
star can lead to the formation of a black hole, where gravity becomes so intense that 



even light cannot escape, further emphasizing the chaotic and disordered state that 
arises from the star’s prolonged existence and thermodynamic evolution 
. 

This framework ties together the relationship between the temporal duration and 
the energetic state of a system. The longer the star exists, the more its internal 
processes contribute to the accumulation of entropy, ultimately facilitating its 
transformation into a more disordered state. As Feynman et al. (1963) discuss, the 
nature of entropy and the time scales over which it accumulates are fundamental to 
understanding the evolution of stars and the broader workings of the universe. In this 
way, the passage of time within a star’s life is intricately linked to its energetic behavior, 
leading to the inevitable increase in entropy and the eventual transformation of the star 
into a more chaotic, disordered system. 
 

The rate of entropy increase becomes increasingly apparent as time progresses, 
but this progression is not uniform across the universe. When observed from a distant 
point of reference, where time can be conceptualized as a measure of distance (in the 
context of relativity), entropy appears to accumulate at a significantly lower rate. This 
suggests that the perception of entropy is influenced by both the relative position within 
a system and the gravitational or energetic influences at play. 

 
Closer to a reference point, such as the core of a star or the singularity of a black 

hole, entropy increases rapidly. This is due to the intense gravitational and energetic 
forces acting on matter in these regions. For instance, in the core of a star, nuclear 
fusion occurs at extreme temperatures and pressures, releasing vast amounts of energy 
and causing a rapid increase in disorder. In the vicinity of a black hole, the immense 
gravitational forces cause extreme time dilation, slowing the passage of time for an 
outside observer. Near the event horizon, the effects of gravity are so strong that the 
entropy in these regions accumulates at an accelerated rate due to the concentrated 
energy and the immense compression of matter. 
 

In contrast, systems located farther from these reference points, such as distant 
stars or galaxies, experience a slower rate of entropy accumulation. This occurs 
because the energy in these regions is more diffuse, and the gravitational forces are 
less intense. For example, the energy released by distant stars may spread out over 
vast distances, leading to a more gradual increase in entropy. The further from a 
massive object or energetic source a system is located, the less pronounced the forces 
driving entropy become, resulting in a slower rate of entropy increase. 
 

This difference in the rate of entropy accumulation underscores the 
complex relationship between time, distance, and gravitational influences in a 



cosmic context. The dynamics of entropy are not uniform across the universe; 
rather, they depend heavily on proximity to energy sources and gravitational 
fields. The closer a system is to intense gravitational influences, like those near a 
black hole or a star's core, the faster entropy will accumulate. This highlights how 
the passage of time, as influenced by relativistic effects, interacts with the 
distribution of energy to shape the thermodynamic behavior of the universe. As 
Greiner et al. (1995) discuss, these variations in the rate of entropy accumulation 
reinforce the idea that time and distance play crucial roles in determining the 
dynamics of entropy in cosmic systems. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



    
Conclusion 

 
 
In conclusion, while the formula  
 

T×S=C  
 
provides an intriguing framework for understanding the relationship between 

time, entropy, and the speed of light in quantum systems, its application highlights the 
complexities of the quantum realm. Despite challenges in balancing the equation due to 
the extreme scales involved, the formula emphasizes the underlying connection 
between these fundamental variables, revealing how time and entropy evolve within the 
constraints of relativistic speed. It offers a conceptual foundation for exploring the 
intricate and often paradoxical nature of quantum phenomena, inviting further 
investigation into how these forces govern the universe at its most fundamental level. 
 

In conclusion, the intricate relationship between time, gravity, energy, and entropy 
reveals a universe in constant flux, where the dynamics of disorder are shaped by 
proximity to energetic sources. As we move closer to a star’s core, intense gravitational 
forces accelerate the accumulation of entropy, driving systems toward greater disorder. 
Conversely, at greater distances, the weakening of these forces results in a slower, 
more gradual increase in entropy. This interplay between the strength of gravitational 
fields and the movement of energy underscores the profound role that space, time, and 
distance play in shaping the thermodynamic evolution of the cosmos. The universe, 
ever-expanding and ever-evolving, moves inexorably toward higher entropy, revealing 
the deep and fundamental processes that govern all systems, from the heart of stars to 
the farthest reaches of space. 
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