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Abstract 

This investigation began with an aim to understand the behaviour of entropy of black holes across various 

spacetime dimensions. Unexpectedly, the process led to the derivation of a generalized entropy formula 

that not only conforms to classical results in 4D but also follows consistent principles from quantum field 

theory and higher-dimensional gravity. We explore the thermodynamic structure of black holes in N - 

dimensional spacetimes, propose a new entropy law sensitive to dimensional parity (even vs. odd) based 

on intuition and mathematical reasoning, and examine its implications. This model draws inspiration 

from Bekenstein and Hawking’s work, while introducing speculative yet mathematically grounded 

corrections potentially tied to quantum gravitational effects. Furthermore, this work has used ChatGPT 

for some assistance on the mathematics involved and for understanding of quantum corrections to entropy, 

yet the idea remains completely unconventional and orignal. 
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I. Introduction 

The black hole information paradox has long challenged the reconciliation of general relativity and 

quantum mechanics. Hawking’s discovery that black holes emit radiation led to the insight that black 

holes must have entropy proportional to the cross-sectional area of their horizon[1]. The Bekenstein-Hawking 

entropy formula, central to this realization, is: 

 
where A is the horizon area in 4-dimensional spacetime. 

In this paper, we extend this concept to N - dimensional spacetimes, we propose a general entropy formula that 

reflects the geometric and thermodynamic changes caused by dimensionality. Moreover, we propose that 

entropy corrections differ based on dimensional parity which means whether the spacetime dimension 

number is even or odd, potentially pointing to a new class of microphysical behavior. 

 

 
Figure 1: Anatomy-of-a-Schwarzschild-black-hole 

[2] 
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6. Implications and Interpretation 

This formula implies: 

• Dimensionality directly influences information retention or loss 

• Even-dimensional black holes may be more stable thermodynamically due to smoother corrections 

• Odd-dimensional black holes might exhibit more unstable and inconsistent entropy 

 

7. Conclusion and Future Work 

We have proposed a general entropy formula and its dependence on dimensional parity suggesting 

that black hole entropy behaves differently in even and odd dimensions. This research explores how black 

hole entropy behaves across different spacetime dimensions, revealing a surprising sensitivity to whether 

the number of dimensions is even or odd. By generalizing the Bekenstein-Hawking formula and analyzing 

the role of the Gamma function mathematically, we find that entropy quantization may break down in even 

dimensions due to irrational coefficients from the gamma function. Quantum corrections further highlight 

distinct behaviors in even vs. odd dimensions, affecting the physical interpretation of microstates. These 

findings suggest that dimensional parity could play a deeper role in quantum gravity, potentially influencing 

black hole thermodynamics, evaporation, and the structure of spacetime itself. 
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