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Abstract

This paper introduces eight novel physical constants that define the dimensional boundaries of quantum black
holes, Planck-scale phenomena, and the observable universe. These constants are derived from existing
fundamental quantities but incorporate correction factors that reflect quantum vacuum fluctuations, horizon
thermodynamics, and entropy bounds. We propose that these constants offer a unified dimensional framework
across quantum, Planckian, and cosmological regimes, potentially resolving inconsistencies between general
relativity and quantum mechanics

Date of Submission: 18-09-2025 Date of Acceptance: 28-09-2025

I. Introduction

Modern physics rests on a foundation of universal constants—Planck’s constant, the speed of light, the
gravitational constant—that have guided our understanding of everything from quantum mechanics to cosmology.
Yet as we probe deeper into the extremes of nature—quantum black holes, Planck-scale phenomena, and the vast
dimensions of the universe—these constants begin to show their limitations.

Theoretical inconsistencies arise when bridging quantum mechanics and general relativity. Singularities
defy dimensional analysis. The Planck scale, while elegant, lacks the granularity to describe emergent phenomena
in quantum gravity. In addition, cosmological models often rely on parameters that are empirically tuned rather
than derived from first principles.

This manuscript proposes a new set of physical constants—dimension-defining quantities that serve as
scaffolding for the geometry and behavior of reality at its most fundamental levels. These constants are not meant
to replace existing ones, but to complement and extend them, offering a unified dimensional framework across
three regimes:
¢ Quantum black holes (sub-Planckian gravitational entities)

o Planck dimensions (the smallest meaningful units of space and time)
o Cosmological dimensions (the large-scale structure and expansion of the universe)

This manuscript proposes new physical constants to describe the dimensions of quantum black holes,
refined Planck units, and the universe, using the end of the Triassic period and the beginning of the Jurassic period
(~199 million years ago) as a reference for cosmological measurements. These constants address unresolved
issues in quantum gravity and cosmology, offering a framework to unify scales from the quantum to the cosmic.
The introduction justifies the need for these constants and the choice of the Triassic-Jurassic boundary as a
reference, followed by detailed derivations and implications for each constant.

II.  Physical Constants
A-Quantum constants:
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B-Cosmic constants:
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C-Physical constants

Vacuum permittivity : £, = /e, X g5 =8, 8480624x 10~ 12Kg~'m 3s*A? [1]

gravitational constant: G = ’Ga X Gg = 6,67408 x 107" m*’Kg~1§~?

Dirac’s constant: & = /h, X hg = 1,054571818 x 1073*].s
The fine structure constant a =7,2973525888 x 1073 [2]

III. A Quantum Black Hole Unit System:

Quantum Black Holes: I describe these as “sub-Planckian gravitational entities” where “mass, time, and
information converge in paradoxical intimacy.” This is intriguing, as sub-Planckian scales (< 1073* m, < 107 s)
are typically considered inaccessible to current physics due to the breakdown of classical and quantum
descriptions. The phrase “paradoxical intimacy” suggests a regime where quantum gravity effects dominate,
possibly resolving singularities or information paradoxes (e.g., the black hole information paradox). These
constants might define the scale at which quantum black holes transition from classical to quantum behavior or
encode information-theoretic properties.
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IV.  The Planck Dimensions
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V.  The Universe Dimensions (The Radiation Era)
(End of the Triassic era about 199 million years ago)

To measure the universe’s dimensions, a reference point in cosmic history is essential to contextualize
its expansion and structure. Here, we choose the end of the Triassic period and the beginning of the Jurassic
period, approximately 199 million years ago (Ma), as a pivotal reference. This epoch, marked by the Triassic-
Jurassic extinction event, represents a significant moment in Earth’s history when biodiversity shifted
dramatically, and dinosaurs began their dominance. Cosmologically, this time corresponds to a lookback time of
~199 million years, when the universe was

2
(52) = 4.2942106 x 10'7 seconds = 13607904963. 1 years after big — bang .

2xmxe?
Using this reference anchors our measurements to a well-defined moment when the universe’s expansion
was slightly slower, and its observable diameter was marginally smaller, offering a unique perspective on its
dimensional evolution.
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VI.  Surface Gravity And Quantum Speed At The Horizon Of A Quantum Black Hole
(Quantum Universe):
A-Quantum speed at the horizon of a quantum black hole:

The "quantum speed" at the horizon of a quantum black hole likely refers to a characteristic velocity
defined by your dimension-defining constants, governing dynamics where quantum gravity and information
interplay at sub-Planckian scales. Unlike the classical speed of light (c), which sets the event horizon’s causal
boundary, this quantum speed could describe the quantum fluctuations, or effective motion in a discrete space-
time framework, potentially scaling with sub-Planck constants. Its precise value depends on the constants’
mathematical form, but it may approach ¢ in quantum gravity regimes, reflecting non-classical behavior.

Density=
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B-Surface gravity at the horizon of a quantum black hole:

To address "quantum acceleration" in the context of this manuscript, I’ll assume it’s a quantity derived
from or related to the "quantum speed" discussed previously, operating at the horizon of a quantum black hole or
within the broader framework of dimension-defining constants, focusing on its physical meaning, mathematical
formulation, and implications.
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VII. The Quantum Black Hole Dimensions:
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VIII. The Planck Dimensions:
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Planck temperature =
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IX.  The Universe Dimensions: (End Of The Triassic Era About 199 Million Years Ago);
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X.  Introduction To The Redefinition Of SI Base Units:

The International System of Units (SI) serves as the foundation for global scientific measurements.
Historically rooted in physical artifacts and empirical definitions, the SI has undergone transformative revisions
to align with the evolving precision of modern science. A landmark moment in this evolution occurred on 20 May
2019, marking the 144th anniversary of the Meter Convention, when four of the seven SI base units—the
kilogram, ampere, Kelvin, and mole—were redefined based on fundamental physical constants.

This redefinition represents a paradigm shift: rather than relying on physical objects or empirical setups,
the units are now anchored to invariant properties of nature. Specifically:

The kilogram is defined via the Planck constant (h)
The ampere via the elementary charge (¢)
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The Kelvin via the Boltzmann constant (k)
The mole via the Avogadro constant (N,)

These constants are assigned exact numerical values, expressed in SI units, ensuring that the units remain
stable, universally accessible, and reproducible across time and space. Notably, the second, meter, and candela
had already been redefined using physical constants in prior revisions, completing the transition of all SI base
units to a system grounded in the laws of physics.

The redefinition was unanimously approved at the 26th General Conference on Weights and Measures
(CGPM) in November 2018, following rigorous experimental validation and decades of metrological research.
The decision was guided by the International Committee for Weights and Measures (CIPM), which confirmed
that the necessary conditions—such as reproducibility and measurement precision—had been met.

This milestone not only enhances the robustness and scalability of the SI but also ensures continuity with
existing measurements, preserving the practical utility of the units while future proofing them for scientific
advancement. Intriguingly, 20 May 2019 now serves as a temporal anchor in cosmological calculations, including
those estimating the age of the universe, symbolizing the profound intersection between metrology and
fundamental physics.

XI.  The Natural Physical Constants (May 20, 2019);
As of May 20, 2019, the SI base units defined in the International System of Quantities have been
redefined in terms of natural physical constants,
Elementary charge: e = 1.602176634 x 1071° C
G: the gravitational constant = 6.67408x 10~ m3Kg~15~2
C: 300000000 MY/¢ (in End of the Triassic era)
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XII.  The Age Of The Universe (May 20, 2019);
On this day, the age of the universe is:
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XIII.  The Universe Dimensions (May 20, 2019);
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7 6 7
frequencyme horison of universe = <( e ) + ( s )) = ( e ) X (1 + 2(1) = 1.46106 X

2Xmxe2xG 4xT2xggXGXh 2XTXe2xG
101%*Hertz

L densit 2 X T X e? 1 e*
near densitycosmic void a SXGXHA a X £y X 73 % G X (;7
2xmxe” ! (1-2a) =1,6655163 x 10 3*Kgm™!
= X X — = X
a cSXGXh * ’ gm

. . c? e? x¢ c?
Linear densityhe horison of black hole = E - X e XGXA = E X (1-2a)
0

= 1,3288467 x 10’ Kgm™*

. . a X c® hxc ax ¢’ c
Linear denSltythe horison of universe — e2 X (2_‘_[) X G X G + 4 X T2 X € X A xG3

(X RXC) (4 2a) = 1.0572653 x 10°Kg !
“lexenxc G @== gm

Mechanical impedance = (Zxmxe? X ! e’ = (Emxe? X ! x (1
p cosmic void = BxGxh axegxm3xGx¢s ) | « c3XGxh

2a) = 4,9930773 x 10726 Kgs™!

] ] C3 eZ X (;2 C3
Mechanical lrnpec{ancethe horison of black hole = E - m = E X (1 - 2“)

=3,986518 X 10726 Kgs™!

7 6 7
. . axc Axc axg ¢ axc
Mechanical 1mpedance i i = —_—X |— |+ X = X
the horison of universe e2 x(2m)XG G 4xmex e AXG3 e2 x(2m)XG

/%) X (14 2a) = 3.169589 x 10% Kg s

XIV.  Conclusion: Toward A Dimensional Unification
These new constants offer a dimensional framework that spans the quantum, Planckian, and
cosmological scales. They are designed not merely as mathematical constructs, but as physical quantities that
encode the geometry, energy, and information content of the universe. By embedding these constants into our
theoretical models, we move one-step closer to a unified description of nature—where the smallest black hole
and the largest cosmic horizon are governed by the same dimensional logic.
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