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Abstract 

We propose a novel theoretical framework, Chronoentropy, which establishes a fundamental 

relationship between entropy (S), time (t), and gravity (G) through the equation: 

𝑆 ∝
𝑡

𝐺
 

This equation suggests that time emerges as a consequence of entropy evolution under the influence of 

gravity. By integrating concepts from black hole thermodynamics, entropic gravity, and the holographic 

principle, we derive this relationship and explore its implications for the nature of spacetime. Our 

approach reinforces the perspective that spacetime is not a fundamental entity but rather an emergent 

phenomenon rooted in information dynamics. 

 

INTRODUCTION 

Time is conventionally treated as a fundamental parameter in physics. In classical mechanics, it serves 

as an independent variable, while in general relativity, it is intertwined with spacetime curvature. 

However, advancements in quantum gravity and information theory suggest that time may not be 

fundamental but rather emerge from entropy and information processing. 

We introduce the Chronoentropy Equation: 

𝑆 ∝
𝑡

𝐺
 

which posits that the flow of time is a manifestation of entropy increase modulated by gravity. We 

explore its foundations in black hole physics, thermodynamic interpretations of spacetime, and 

holographic information theories. 

 

Laws of Chronoentropy 

hear are the fundamental laws for the Chronoentropy with proof:  

1. The information and spacetime are interlinked, meaning information can be converted into spacetime 

and vice versa. 

2. Entropy is directly proportional to spacetime and inversely proportional to gravity. 

3. Time remains a fundamental quantity. 

 

Explanation with Proof 

Information-Spacetime Interlinkage 

When an object falls into a black hole, its information is absorbed, contributing to an increase in 

spacetime curvature and mass. Over its lifetime, a black hole converts some of its spacetime into energy 

and emits it as Hawking radiation. When a black hole completely evaporates, all its spacetime is 

converted into energy, causing its spacetime curvature to vanish. 
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Entropy, Spacetime, and Gravity Relationship 

We derive the relationship entropy(S) is directly proportional to spacetime(t) and inversely proportional 

to gravity(G): 

𝑆 ∝
𝑡

𝐺
 

Given that the entropy of a black hole is given by the Bekenstein-Hawking formula: 

𝑆 =
𝜋𝐾𝐵𝐴𝐶3

4𝐺ℎ
 

Where,  

S = entropy  

h = Plank’s constant  

G = newtons constant  

C = speed of light in vacuum  

KB = Boltzmann’s constant  

where is the horizon area, we express entropy in terms of spacetime volume. Since the event horizon's 

radius is related to mass as: 

𝐴 ~ 𝑀2 

we approximate entropy as:  

𝑆 ~ 𝑀2 

Since gravitational influence is stronger for larger masses, we generalize: 

𝑆 ~ 
𝑉

𝐺
 

This result supports our assertion that entropy scales with spacetime and inversely with gravity. 

 

Time as a Fundamental Quantity 

As this all is applicable to a body only but the space time can exist in independent form, just like for 

example in a pound full of sugar mixed we mix some more sugar in a particular region and then we 

remove that from that particular regions is related to that only but we know this is a surplus and sugar is 

independent to that pound as it already exists in that pound 

 

Black Hole Thermodynamics and Temporal Evolution 

The Bekenstein-Hawking entropy of a black hole is given by: 

𝑆 =
𝜋𝐾𝐵𝐴𝐶3

4𝐺ℎ
 

where is the event horizon area. The lifetime of a black hole due to Hawking radiation is: 

𝑡𝑒𝑣𝑎𝑝  ≈  
5120𝜋𝐺2𝑀3

ℎ𝐶4
 

Since entropy scales as, rewriting the evaporation time in terms of entropy yields: 

𝑡𝐸𝑣𝑎𝑝 ∝  𝑆
3
2 

This suggests a fundamental link between entropy and time, reinforcing our proposed equation. 

 

Entropic Gravity and the Chronoentropy Relation 

Ted Jacobson (1995) demonstrated that Einstein’s field equations can be derived from thermodynamic  

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250240161 Volume 7, Issue 2, March-April 2025 3 

 

principles using: 

𝛿𝑄 = 𝑇𝑑𝑆 

where is T Unruh temperature and S is entropy. Since energy and time are related by: 

𝐸 ~ 
ℎ

𝑡
 

and entropy relates to energy as: 

𝑆 ~ 
𝑡

𝐺
 

implying that time emerges as a consequence of entropy flow in a gravitational system. 

 

Holography and the Information-Time Duality 

The holographic principle states that information within a volume is encoded on its boundary: 

𝐼 ~ 
𝐴

4𝐺
 

Since entropy and information are interchangeable, this leads to: 

𝑑𝑆

𝑑𝑡
 ~ 

1

𝐺
 

which, upon integration, confirms: 

𝑆 ~ 
𝑡

𝐺
 

This strengthens the argument that time is intrinsically linked to entropy evolution in gravitational 

systems. 

 

Implications and Future Directions 

The Chronoentropy framework presents a paradigm shift in our understanding of time and spacetime 

emergence. Key implications include: 

• Quantum Gravity: The equation suggests a deep relationship between entropy and quantum time 

evolution. 

• Cosmology: The arrow of time may be driven by entropy growth in an expanding universe. 

• Black Hole Information Paradox: Chronoentropy offers a new angle on information retention and 

retrieval from black holes. 

• Experimental Tests: Gravitational entropy growth in black hole mergers and quantum information 

flow in AdS/CFT could provide empirical support. 

 

Conclusion 

We have formulated and explored the Chronoentropy equation, demonstrating that time is an emergent 

quantity resulting from entropy increase under gravitational influence. This perspective aligns with 

quantum gravity, holography, and black hole thermodynamics, suggesting that spacetime itself is a 

secondary construct arising from deeper informational principles. 

Future research should focus on deriving precise quantum formulations and testing its implications in 

high-energy physics and cosmology. 

 

References 

1. Bekenstein, J. D. (1973). "Black holes and entropy." Physical Review D, 7(8), 2333. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250240161 Volume 7, Issue 2, March-April 2025 4 

 

2. Hawking, S. W. (1975). "Particle creation by black holes." Communications in Mathematical 

Physics, 43(3), 199-220. 

3. Verlinde, E. (2011). "On the origin of gravity and the laws of Newton." Journal of High Energy 

Physics, 2011(4), 29. 

4. Jacobson, T. (1995). "Thermodynamics of spacetime: The Einstein equation of state." Physical 

Review Letters, 75(7), 1260. 

5. Susskind, L. (1995). "The world as a hologram." Journal of Mathematical Physics, 36(11), 6377-

6396. 

6. Padmanabhan, T. (2010). "Thermodynamical aspects of gravity: New insights." Reports on Progress 

in Physics, 73(4), 046901. 

7. Penrose, R. (1989). The Emperor’s New Mind: Concerning Computers, Minds, and the Laws of 

Physics. Oxford University Press. 

8. Rovelli, C. (2004). Quantum Gravity. Cambridge University Press. 

9. Maldacena, J. (1999). "The large-N limit of superconformal field theories and supergravity." 

International Journal of Theoretical Physics, 38(4), 1113-1133. 

10. Carroll, S. M. (2019). Spacetime and Geometry: An Introduction to General Relativity. Cambridge 

University Press. 

https://www.ijfmr.com/

