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ABSTRACT:  In normal stars, the radius is large because thermal pressure pushes stellar shells outward. As stars collapse into 
white dwarfs, neutron stars, and black holes, the quantum forces pack particles as tightly as possible. When a black hole forms, 
general relativity says the singularity shrinks to a point with zero radius, and its density is infinite. However, quantum gravity 
changes this by setting a minimum value of a physical dimension called the Planck length or Quantum Gravity Balance Radius. 
Heisenberg's quantum pressure equilibrium with gravitational pressure or Quantum energy equilibrium with gravitational 
compression energy yields the Quantum gravity balance Radius R. The system balances at a minimum radius, preventing a true 
zero-size point. Confined systems stay stable when inward gravity is equal to outward pressure. In stars, an outward pressure comes 
from hot gas and radiation. White Dwarfs Pressure comes from electron degeneracy since electrons refuse to occupy the same state 
according to the Pauli exclusion principle. In the Neutron Stars, Pressure comes from neutron degeneracy. At the core of black 
holes, standard pressure fails to save the singularity. Quantum gravity introduces an ultra-high Planck pressure or Quantum gravity 
pressure balance effect that is involved in keeping the singularity ball from collapsing and annihilating to a zero point. This quantum 
pressure acts as the ultimate repulsive force to stop the singularity from collapsing further, and keeps the singularity as compacted 
sphere approximately the size of atoms with huge density, pressure, temperature, angular momentum, and gravity. Quantum gravity 
balance plays a crucial role in calculating the radius, length, wavelength, quantum pressure, quantum energy, vibration velocity, 
frequency, Photon energy, and surface temperature of particles in a confined system, typically the particles in the black hole 
singularity. The visible universe was a Planck singularity that formed inside a Parent Supergiant black hole, escaped into space, and 
evaporated as the superparticles to form photon particles, Quarks, subatomic particles, atoms, stars, celestial objects, and galaxies 
in the visible universe since cooled extremely. An origin of multiverses is initiated as escaped superparticles or a quantum singularity 
from a supergiant black hole of this type.                                                                                                                                                 
KEYWORDS: Heisenberg Uncertainty Principle; Quantum Localization Energy; Gravitational Compression Energy; Quantum 
Gravity Pressure Balance; Quantum Gravity Balance Radius R; Planck Singularity; Parent Supergiant Black Hole. 
 
1. INTRODUCTION   

In traditional general relativity, a black hole ends in 
a point of infinite density called a singularity. However, 
applying quantum corrections suggests that this collapse 
either stops and explodes outward in a "Big Bounce," creating 
an expanding universe, or is suspended due to a quantum-
gravity pressure balance and repulsion [1, 2, 3]. The idea of a 
"Parent Supergiant Black Hole" that birthed the visible 
universe and the multiverse belongs to the realm of 
theoretical speculation rather than mainstream astrophysics in 
the present time [4]. It typically stems from Black Hole 
Cosmology (or Schwarzschild cosmology). The black hole 
has the capacity to tear mass from its companion stars and 
celestial objects to grow rapidly. The supermassive black 
hole, with a mass of millions to billions of times the mass of 
the Sun, can be a resident at the heart of massive galaxies [5, 
6, 7, 8, 9, 10]. The black hole can grow to the mass of the 
visible universe when entire cosmic monsters merge to form 
a cosmic mass black hole. In standard physics, the 
Schwarzschild radius is the boundary (event horizon) where 
a black hole's mass becomes so dense that gravity traps light. 

Interestingly, if you calculate the Schwarzschild radius for the 
estimated mass of the observable universe (roughly 1053 kg), 
it perfectly matches the radius of galaxy clusters or our 
observable universe. The concept that the mass of a parent 
supergiant black hole could be trillions of times larger than 
the visible universe is a hallmark of hierarchical, or "fractal," 
multiverse models (such as the Black Hole Universe model). 
Scientists thought these theories offered elegant 
mathematical solutions to the mystery of a Big Bang; 
however, they are highly speculative because the interior of 
an event horizon is inherently unobservable to us. These 
models are highly speculative and cannot currently be tested. 
The quantum gravity theory is still one of the best scientific 
theories has developed to describe quantum fluctuation in the 
interior shells of a black hole. The parent supergiant black 
hole could be available in a distant location from the visible 
universe and multiverse; as a result, it is difficult to be 
detected by our humble technology at the present time.  

Indeed, the Planck singularity could be formed from 
a huge amount of mass and energy that is comparable to the 
mass and energy of a visible universe and as small as an atom. 
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The Planck singularity was formed inside a parent supergiant 
black hole when a huge amount of dust and gas particles were 
dropped from an accretion disc of a parent supergiant black 
hole and concentrated in its interior shells to reach the Planck 
density and form a Planck singularity ball in the size of an 
atom or an atomic nuclei. Quantum gravity is an elegant 
theory that is able to describe the interior shells of a black 
hole and phenomenon occur in the deepest points of a black 
hole, white dwarfs, and neutron stars. However, quantum 
gravity is still a scientific theory, but its result is incredibly 
essential to enhance our understanding of the formation and 
evolution of the visible universe, multiverses, and black 
holes. Also, it is necessary to help us understand phenomena 
that occur in the deepest points of a black hole's interior 
structures, typically in the structure of a quantum singularity 
sphere or Planck singularity. The concept that the universe 
resides within an unimaginably massive black hole is a 
fascinating theoretical framework in cosmology. However, 
the specific parameter "Quantum Gravity Balance Radius" is 
not a formally defined or standard metric in mainstream 
physics. While some theoretical models, such as Black Hole 
Universe scenarios, explore the idea of our universe emerging 
from a collapse or bounce, they do not universally claim that 
a parent black hole outweighs the universe by trillions of 
times. Within these cosmic hypotheses, the "Heisenberg 
Balance Radius" defines the ultimate threshold where the 
outward quantum pressure (from vacuum fluctuations, string 
interactions, or spacetime torsion) perfectly balances the 
inward pull of gravity. Vacuum fluctuations are the 
temporary, random changes in energy in space, described in 
quantum field theory (QFT) by the energy-time Heisenberg 
Uncertainty Principle. Because a system's energy cannot be 
strictly zero for an infinitesimally short duration, space is 
actually a dynamic sea of probabilities buzzing with zero-
point energy [11, 12]. It resolves the famous "information 
paradox" and the "singularity" problem by ensuring no 
infinite point of density is ever reached. Instead, the black 
hole’s interior behaves as a closed, expanding cosmos. The 
mass of a singularity sphere in the heart of a parent supergiant 
black hole may reach trillions of times the mass of the visible 
universe, and its density exceeds the Planck density, but its 
size remains as the size of an atom due to its enormous 
spinning speed, angular momentum, gravity, and frame 
dragging of the spacetime fabric. The Heisenberg’s quantum 
gravity balance radius of a black hole singularity in the heart 
of a parent supergiant black hole remains as an atomic radius. 
Its gravitational tunnel waves in the spacetime fabric are high 
enough to drag enough amount of mass from its surroundings 
to feed itself and grow or form new cosmic seeds, cosmic 
singularities, and release them into a cosmic void far away 
from a parent black hole and form there new universes, 
comparable to the visible universe in mass and laws. 

 
The main objectives of this study are to derive and 

calculate the Quantum Gravity Balance Radius R, Quantum 

gravity pressure balance, Quantum energy, vibration 
velocity, Photon energy, and surface temperature of particles 
in a confined system. 
 
 2. HEISENBERG UNCERTAINTY PRINCIPLE    

The Heisenberg Uncertainty Principle is a 
foundational rule in quantum mechanics stating that we 
cannot simultaneously know a particle's precise position and 
its exact momentum (speed and direction), that is a solid 
summary of the concept [13, 14, 15]. It highlights the 
fundamental "trade-off" that exists at the quantum level. It’s 
not a limitation of our measuring tools, but a basic property 
of the Universe itself. The product of the uncertainty in the 
position, radius, length, distance, and wavelength of a particle 
(∆𝒙 = 𝑹 = 𝑳 = 𝒅 = 𝝀	) and the uncertainty in its 
momentum (∆𝒑 = 𝒎𝒗), can never be less than one-half of 
the reduced Planck constant ℏ:        

  
        ∆𝒙. ∆𝒑 ≥ ℏ

𝟐
                                                                     (1) 

If we know everything about where a particle is 
located or have determined its optimum position (the 
uncertainty of position is small), we know nothing about its 
momentum and speed (the uncertainty of momentum is 
large), and vice versa. Versions of the uncertainty principle 
also exist for other quantities, such as energy and time. We 
discuss the momentum-position and energy-time uncertainty 
principles of the particles in any regime separately. The 
product of the uncertainty in the energy of a particle (∆𝑬	) 
and the uncertainty in its time ∆𝒕 can never be less than one-
half of the reduced Planck constant ℏ:        
                                ∆𝑬. ∆𝒕 ≥ ℏ

𝟐
                                                 (2) 

The energy-time uncertainty principle states that the 
more precisely the energy of a quantum system is known, the 
less precisely its lifetime can be determined, and vice versa. 
In practical terms, it implies that unstable states or particles 
that exist for a very short duration will have a naturally 
"fuzzy" or spread-out energy. This is why short-lived 
particles in physics have an inherent decay width, as there 
isn't enough time to measure their energy frequency with 
absolute precision in an excited atom. The relationship 
between time and frequency is fundamental to wave 
mechanics. A wave describes a quantum state, and to define 
its frequency, and therefore energy, via (𝑬 = 𝒉𝒇	)	precisely, 
you must observe it over a long period. A short-lived state is 
a "pulse" or a wave packet. Representing a brief pulse 
requires superimposing many different frequencies. A state 
that lasts a long time is nearly a continuous wave with a very 
specific single frequency. A short-lived state has a broad 
spread of frequencies, meaning it has a large energy 
uncertainty. The reduced Planck constant,	ℏ or (h-bar), is 
defined as the Planck constant (𝒉) divided by	𝟐𝝅, then the 
exact value for a reduced Planck constant approximately 

(ℏ = 𝒉
𝟐𝝅
= 𝟔.𝟔𝟐𝟔	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔

𝟐𝝅
= 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔). 
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3. QUANTUM LOCALIZATION ENERGY       
           For a particle with mass m confined to a region of size 
or radius (∆𝒙 = 𝑹), the uncertainty principle for position and 
momentum of particle gives:  
     ∆𝒑 = 𝒎𝒗 = ℏ

𝟐𝑹
                                                                     (3) 

 
Thus, the characteristic kinetic quantum energy is: 

     𝑬𝒒 =
(∆𝒑)𝟐

𝟐𝒎
                                                                                (4) 

Substitute equation. (3) into the equation.(4) yield to: 

    𝑬𝒒 =
(∆𝒑)𝟐

𝟐𝒎
=

( ℏ𝟐𝑹)
𝟐

𝟐𝒎
= ℏ𝟐

𝟒𝑹𝟐
	𝒙 𝟏

𝟐𝒎
= ℏ𝟐

𝟖𝒎𝑹𝟐
                                                                                 

𝑬𝒒 =
ℏ𝟐

𝟖𝒎𝑹𝟐
                                                        (5) 

This acts as an effective quantum energy 𝑬𝒒 resisting against 
gravitational compression energy. 
 
4. GRAVITATIONAL COMPRESSION ENERGY 

Gravitational compression energy is the thermal or 
structural energy released when mass is pulled inward by its 
own gravity, thereby reducing its volume and increasing its 
density. In astrophysics models, this conversion of 
gravitational potential energy into heat and pressure drives 
the formation of stars and planets and even powers core-
collapse supernovae [16, 17, 18, 19, 20]. Assume matter 
density 𝝆 and mass enclosed within radius 𝑅 for spherical 
objects is:  
𝑴 = 𝝆𝑽 = 𝝆	 𝟒

𝟑
𝝅𝑹𝟑                                                    (6) 

Self-gravitational potential energy scales as: 

𝑬𝒈 =
𝑮	𝑴𝟐

𝑹
                                                                     (7) 

 
Substituting the value of M in the equation. (6) into 

the equation. (7) to get: 

𝑬𝒈 =
𝑮	(𝝆𝑽)𝟐

𝑹
=

𝑮	(𝝆	𝟒𝟑𝝅	𝑹
𝟑	)𝟐

𝑹
= 𝑮	(	𝝆	 𝟒

𝟑
𝝅𝑹𝟑	)𝟐	𝒙 𝟏

𝑹
=

𝑮𝝆𝟐 	𝟏𝟔
𝟗
𝝅𝟐𝑹𝟔	𝒙 𝟏

𝑹
= 𝑮𝝆𝟐 	𝟏𝟔

𝟗
𝝅𝟐𝑹𝟓.   

  
𝑬𝒈 =	

𝟏𝟔
𝟗
𝝅𝟐𝑮𝝆𝟐𝑹𝟓		                                                      (8) 

 
5. QUANTUM GRAVITY ENERGY BALANCE 
RADIUS      

Equilibrium occurs when the quantum localization 
energy 𝑬𝒒 in the equation. (5) balances gravitational 
compression energy 𝑬𝒈 at eqn. (8) to determine the 
Heisenberg quantum gravity balance radius R:  

(𝑬𝒒 = 𝑬𝒈), hence  (	 ℏ𝟐

𝟖𝒎𝑹𝟐
= 𝟏𝟔

𝟗
𝝅𝟐𝑮𝝆𝟐	𝑹𝟓	), Multiply both 

sides by 𝑹𝟐 yielding:  

  (	 𝟗	ℏ𝟐

𝟖𝒎	𝑮𝝆𝟐	𝟏𝟔	𝝅𝟐
=	𝑹𝟕	), rearrange these balance relations  

(	 𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	
=	𝑹𝟕	), to solve for R, take the (𝟏 𝟕D ) power 

of both sides. 
 

𝑹 = (	 𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	
)𝟏 𝟕@ 		                                                      (9) 

Restated an equation. (9) In terms of constants, this is 
approximately: 
 

𝑹 = 𝟎. 𝟒𝟗𝟑	(	 	ℏ𝟐

𝑮𝒎𝝆𝟐	
)𝟏 𝟕@ 		                                                      (10) 

This radius R is the characteristic minimum 
confinement scale at which Quantum uncertainty pressure 
(also known as quantum dispersion, Heisenberg uncertainty 
pressure, or vacuum fluctuation pressure) and gravitational 
self-attraction (specifically Newtonian self-gravity or the 
Schwarzschild radius) are balanced, representing the point 
where quantum-mechanical spreading is counteracted by 
gravitational collapse. This scaling resembles: degeneracy-
pressure equilibrium, boson-star core radii, quantum gravity 
cores, fuzzy dark matter localization scales, pre-singularity 
regularization models, and modified TOV equilibrium 
systems. It effectively defines a quantum-gravitational 
localization radius below which Heisenberg pressure 
prevents further compression.  

This interpretation accurately summarizes the key 
physical principles governing the stability of a particle (like a 
boson or fermion) within a self-gravitating system, often 
referred to as boson stars or the Heisenberg-Pauli limit for 
degenerate systems. Here is a breakdown of points: Larger 
mass (M) of a System, has a stronger confinement: larger total 
system mass (M) produces a stronger gravitational potential, 
pulling the particle wave function inward. Smaller particle 
mass (m) (Constituent), larger quantum support scale: This is 
the Heisenberg uncertainty principle in action. For a lighter 
particle with a smaller mass m, the momentum uncertainty 
results in a higher kinetic energy and quantum pressure for a 
given confinement size. A lower mass (m) means the wave 
function is more spread out, leading to a larger "support 
scale." This sets a minimum stable radius before collapse: 
Stability is achieved when the gravitational contraction 
balances the quantum pressure. If the system is compressed 
below a critical radius or if the system mass (M) becomes too 
large, the quantum pressure cannot keep up with gravity, 
leading to collapse into a black hole. The gravitational 
potential energy 𝑬𝒈 is relative, meaning the height (h=R) is 
measured from a chosen reference point, typically the ground 
or a table surface. When an object falls, its gravitational 
potential energy GPE is converted into kinetic energy KE. 
  𝑬𝒈 = 𝒎𝒈	𝒉 = 𝑮𝑴	𝒎

𝑹
                                                        (11) 

 
6. QUANTUM AND GRAVITY PRESSURE BALANCE 
RADIUS 

Gravitational force is a fundamental, attractive 
interaction that draws any two objects with mass or energy 
toward each other. It depends on the mass of objects and the 
distance between them. It acts at a distance with an infinite 
range or much narrower distances, pulling objects together 
based on their mass and proximity, governing the structure of 
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the universe from falling stones, dust particles, apples, to 
orbiting stars, planets, and galaxies. 

 
  𝑭 = 𝒎𝒈 = 𝑮𝑴𝒎

𝑹𝟐
                                                (12) 

This formula calculates the attraction force F 
between two objects with masses (M, m) separated by 
distance (d=R=h), where G is the gravitational constant, g is 
the gravitational acceleration of the falling objects. 
Acceleration due to gravity on Earth’s surface is (	𝑔 =
9.81 𝒎

𝒔𝟐
). At average or extreme densities, Quantum Gravity 

equilibrium occurs because the Heisenberg quantum pressure 
𝑷𝒒 equals the gravitational pressure 𝑷𝒈. 

               𝑷𝒒 =
ℏ𝟐

𝟖	𝒎𝑹𝟓
                                                        (13) 

𝑷𝒈 =	
𝑮𝑴𝟐

𝑹𝟒
		                                                                        (14) 

Substituting the value of Mass (𝑴 = 𝝆𝑽 =
𝝆	 𝟒

𝟑
𝝅𝑹𝟑) in the equation. (6) into the equation. (14) to get:  

𝑷𝒈 =	
𝑮𝑴𝟐

𝑹𝟒
=

𝑮	(𝝆	𝟒𝟑𝝅𝑹
𝟑)𝟐

𝑹𝟒
=	

𝑮	(𝝆𝟐	𝟏𝟔𝟗 𝝅
𝟐𝑹𝟔)

𝑹𝟒
= 𝑮𝝆𝟐 	𝟏𝟔

𝟗
𝝅𝟐𝑹𝟐	                                           

𝑷𝒈 =
𝟏𝟔
𝟗
𝝅𝟐𝑮𝝆𝟐𝑹𝟐                                          (15) 

The Heisenberg quantum pressure equilibrium with 
gravitational pressure (𝑷𝒒 = 𝑷𝒈) yields the Quantum gravity 
balance radius R: 

(	
ℏ𝟐

𝟖	𝒎𝑹𝟓 =
𝟏𝟔
𝟗 𝝅𝟐𝑮𝝆𝟐𝑹𝟐) 

 

𝑹 = (	 𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	
)𝟏 𝟕@ 		                                                      (16) 

 

(	
𝟗ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐	𝑮𝒎𝝆𝟐 = 𝑹𝟕) 

Extract the 7th root of both sides to isolate R completely. This 
provides the final expression for the balance radius: 

𝑹 = P	 𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	

𝟕 		                                                      (17) 

This equation typically arises in the study of self-
gravitating quantum systems, such as boson stars, Black 
holes, singularity, Planck density, or simplified models of 
degenerate stars. It represents the equilibrium point where the 
repulsive "pressure" from the uncertainty principle 
(represented by the ℏ term) balances the inward pull of 
gravity (represented by the G and	𝝆 terms). 

 
Fig. 1. Quantum Gravity Balance Radius R. 

 
Problem 1: Find the quantum gravity balance radius 

R for a Particle with a mass of the Planck mass (𝑚 =
𝑚ABCDEF = 2.17643	𝑥10-G𝑘𝑔) inside the Solar mass star 
(1.98	𝑥10HI𝑘𝑔) with an average density (	𝜌 = 1408	𝐾𝑔/

𝒎𝟑), a white dwarf star, Neutron star, black dwarf, a Solar 
mass singularity, and Planck density ?.    

Solution: At the First Step, I need to calculate the 
quantum gravity balance radius R for a Particle similar to a 
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Planck mass inside a solar mass star with an average density 
(	𝜌 = 1408	𝐾𝑔/𝒎𝟑), insert values in an equation (9) below: 

𝑹 = ]	
𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	^
𝟏
𝟕@

. 

𝑹 =

(	 𝟗	𝒙	(J.IKLKMJG	NJI!,-	𝑱.𝒔)𝟐

𝟏𝟐𝟖	(𝟑.𝟏𝟒)𝟐	𝒙	(𝟔.𝟔𝟕𝟒𝟑	𝒙	𝟏𝟎!𝟏𝟏	𝑵.𝒎
𝟐

𝑲𝒈𝟐
	)𝒙(O.JMPLH	NJI!3	FQ)	𝒙(𝟏𝟒𝟎𝟖	RQ/𝒎𝟑)𝟐	

)𝟏 𝟕@ 	                                                       

To find the value of R for a Planck mass particle inside a solar 
mass star, we use the provided formula and the standard 
physical constants for the Sun and quantum mechanics. Then 
(𝑹 = 𝟒. 𝟑𝟏	𝒙	𝟏𝟎-𝟗	𝒎 = 𝟒. 𝟑𝟏𝒏𝒎). 

At the Second Step, I need to calculate the quantum 
gravity balance radius R for a Particle similar to a Planck 
mass inside a white dwarf star with a density (	𝜌 =
10T	𝐾𝑔/𝒎𝟑), insert values in an equation (9) to get quantum 
gravity balance radius is: (𝑹 = 𝟗. 𝟏𝟕	𝒙	𝟏𝟎-𝟏𝟏	𝒎), which is 
roughly the scale of an atom (approximately 0.92 Å). 

At the Third Step, I have to calculate the quantum 
gravity balance radius R for a Particle similar to a Planck 
mass inside a Neutron star with a density (	𝜌 = 5	𝑥	10JM	𝐾𝑔/
𝒎𝟑), insert values in an equation (9) to find the value of R 
for a Planck mass particle inside a neutron star using the 
provided formula, we use standard physical constants and 
typical neutron star properties to get: (𝑹 =
𝟐. 𝟗𝟗𝟗	𝒙	𝟏𝟎-𝟏𝟑	𝒎 = 𝟎. 𝟐𝟗𝟗𝟗	𝒑𝒊𝒄𝒐𝒎𝒆𝒕𝒆𝒓𝒔	). In the 
Fourth Step, I need to calculate the quantum gravity balance 
radius R for a Particle similar to a Planck mass inside a Solar 
mass black hole with a density (	𝜌 = 1.84285	𝑥	10JT	𝐾𝑔/
𝒎𝟑). Insert total values in an equation (9) to find quantum 
gravity balance radius is: (𝑹 = 𝟏. 𝟎𝟕	𝒙	𝟏𝟎-𝟏𝟑	𝒎), which is 
the radius R for a Planck mass particle inside a solar mass 
black hole.  

In the Fifth Step, I have to calculate the quantum 
gravity balance radius R for a Particle similar to a Planck 
mass inside a Solar mass singularity with a radius of 
Hydrogen Atom. For a solar mass singularity compressed into 
Hydrogen radius 53 picometer, first compute the mean 

density (	𝜌 = U
V
= J.TG	N	JI,4	RQ

-
,	W	(K.H	N	JI

!55X),
= 3.2	𝑥	10PI	𝐾𝑔/𝒎𝟑). 

To solve this problem, we first define the universal physical 
constants and the specific values provided in the prompt. 
Substitute values in an equation (16) to find quantum gravity 
balance radius, it is approximately: f𝑹 =
𝟏. 𝟕𝟔𝟒𝟓	𝒙	𝟏𝟎-𝟐𝟓	𝒎g, which is the radius R for a Planck mass 
particle inside the surface of a solar mass black hole 
singularity which squeezed into a Bohr radius (Hydrogen 
atom size).  

In the Final Step, the Heisenberg quantum gravity 
balance radius R For a Planck mass particle inside a cosmic 
mass singularity or Planck singularity at Planck density (	𝜌 =
5.155	𝑥	10TP	𝐾𝑔/𝒎𝟑). Plug the constants into an equation 
(9) to find quantum gravity balance radius: (𝑹 =
𝟕. 𝟗𝟕𝟓	𝒙	𝟏𝟎-𝟑𝟔	𝒎), which is roughly half (𝟎. 𝟒𝟗𝟖) the 
magnitude of the standard Planck lengthf𝑳𝑷𝒍𝒂𝒏𝒄𝒌 =

𝟏. 𝟔	𝒙	𝟏𝟎-𝟑𝟓	𝒎g. If  _
𝑳𝑷𝒍𝒂𝒏𝒄𝒌

= a𝟕.𝟗𝟕𝟓	𝒙	𝟏𝟎!𝟑𝟔	𝒎b
a𝟏.𝟔	𝒙	𝟏𝟎!𝟑𝟓	𝒎b	

= 𝟎. 𝟒𝟗𝟖. It's 

proven that the Heisenberg quantum gravity balance radius 
for a Planck Mass particle is given a correct value and 
approximately the value of a Planck length in a Planck 
density condition or inside a ball with a cosmic singularity 
that compressed to a Planck density [21, 22, 23]. This is an 
optimum result for quantum gravity physics. This particle is 
slightly squeezed inside a Planck density or in the lower shell 
of a Planck singularity. The Planck mass particle is a 
superparticle that is squeezed steeply inside the Planck 
density or in a Planck singularity. The Planck length is not a 
minimum length in nature. The particles with mass of 
subatomic particles, atoms, and molecules could be 
compressed into a smaller radius than a Planck length due to 
the suppression of a singularity sphere. Indeed, the Planck 
length is not the minimum length of particles or their radius. 
The singularity may compress Planck mass particles into the 
smallest length or radius at the core of a singularity ball. 

 
7. PLANCK SINGULARITY   

The Planck density is the theoretical upper limit for 
density in physics, calculated using Planck units. In black 
hole physics, it represents the extreme threshold where 
gravity, space, and time are quantized, preventing the infinite 
collapse known as a singularity in general relativity. The 
concept of Planck density didn't develop as a single, formal 
"theory" on its own; instead, it is a boundary condition and 
derived unit that emerged from the marriage of Max Planck's 
quantum theory, Einstein's general relativity, and modern 
cosmology. As physicists began to understand the theoretical 
limits of gravity and quantum mechanics, they realized that 
the fundamental Planck length and Planck mass could be 
combined to calculate the maximum theoretical limit for 
density. Several scientific theories emerged from the concept 
of the Planck scale and Planck density. The Cosmic 
Singularity Limit or a Planck Singularity: General 
relativity predicts that the universe originated from an 
infinitely dense "Big Bang" singularity. Quantum physicists 
use Planck density as a conceptual limit, proposing that the 
universe's density cannot exceed the Planck density, thus 
avoiding true infinities in physics. The Singularity Barrier: 
Under classical General Relativity, the matter inside a black 
hole collapses infinitely into a "singularity"; it is a point of 
zero volume and infinite density. However, this is largely 
considered a mathematical breakdown of the theory. 
Quantum mechanics suggests that nothing can be compressed 
beyond the Planck volume without causing spacetime to 
break down entirely. Planck Stars: In Loop Quantum 
Gravity (a theoretical framework), when a collapsing star 
reaches the Planck energy/mass density inside a black hole's 
event horizon, it stops collapsing. A repulsive quantum force 
is generated, potentially preventing the collapse before a 
singularity forms, resulting in an ultra-massive but 
microscopic core known as a Planck star. Carlo Rovelli and 
Francesca Vidotto theorized that as a black hole collapses, 
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quantum-gravitational pressure halts the collapse when the 
matter reaches a Planckian density, resulting in a microscopic 
"bounce". They suggested this creates a Planck star rather 
than a singularity, which eventually reverses the black hole 
into a white hole, resolving the information paradox. In their 
2014 paper, "Planck stars", physicists Carlo Rovelli and 
Francesca Vidotto propose that collapsing black holes do not 
form infinite central singularities. Instead, quantum-
gravitational pressure derived from loop quantum gravity 
principles that causes the collapsing matter to experience a 
"bounce," turning the black hole into a radiating white hole 
[24, 25, 26]. Quantum Evaporation Remnants: Many 
theoretical physicists argue that as black holes evaporate via 
Hawking radiation, they will eventually shrink down to a 
stable, Planck-density remnant. This tiny remnant could 
theoretically hold all the information the black hole ever 
swallowed, avoiding the so-called "information paradox". 

The Planck Singularity: is the densest and most 
compact object. It has been explained in the Quantum Gravity 
Theory. It is possible that the mass of the visible universe 
could be compressed into the size of an atomic nucleus to 
reach the Planck density and create a cosmic mass singularity 
or a Planck singularity. The Planck Singularity refers to the 
theoretical boundary of the Big Bang event, where the visible 
universe was formed as a surviving superparticle or a Planck 
singularity at the center of a cosmic parent black hole, where 
General Relativity, gravity and Quantum Mechanics collide. 
Below the Planck length and Planck time, mathematical 
models break down, indicating a physical limit to our 
understanding of the Universe. In the Planck length, Planck 
density, Planck Singularity, Planck time, and Big Bang event, 
quantum gravity theory is an optimum theory capable of 
describing the Big Bang Event or the moment before a Big 
Bang. Before and after the Big Bang Event, the multiverses 
and Visible Universe had been created as seeds, 
superparticles, and Planck singularity in the heart of a Cosmic 
Parent Black Hole or a Parent Supergiant Black Hole.  The 
Visible Universe is an ultra-massive particles or Planck 
Singularity that was created from a collapsed enough amount 
of matter and energy into the heart of a Cosmic Parent Black 
Hole and escaped into free space with a speed higher than the 
speed of light, evaporated, progressed, cooled and expanded 
to form celestial objects, stars, particles, atoms, Planets, 
living creatures, Photons, and galaxies.     

General Relativity predicts the matter could be 
collapsed to a "point of infinite density" or a singularity point  
in the black hole centre. The Big Bang theory is the prevailing 
cosmological model explaining the origin and evolution of 
the universe. It posits that about 13.8 billion years ago, the 
universe expanded rapidly from an extremely tiny, hot, dense 
singularity and continues to expand even today or to the 
future [27, 28, 29, 30]. However, when gravity operates on 
subatomic, quantum scales, our traditional equations yield 
nonsensical answers like infinite probabilities and infinite 
curvature. During Planck time, the universe was so 

unimaginably dense and hot that all four fundamental forces, 
including gravity, are believed to have been unified into a 
single quantum gravity state. Physicists generally agree that 
traditional "point" singularities do not literally exist in nature. 
Instead, the Planck scale represents a fundamental barrier 
where a unified theory of quantum gravity such as string 
theory or loop quantum gravity is required to describe this 
reality accurately. In quantum mechanics, variables cannot be 
infinitely squeezed into a zero point due to the Heisenberg 
Uncertainty Principle. Therefore, many modern theories 
suggest that space cannot shrink below the Planck length, 
which implies black holes and the early universe might not 
form true, infinitely dense singularities at zero size. 
Understanding the quantum mechanics of the Planck regime 
is essential for solving the black hole information paradox 
and explaining how black holes lose mass over time via 
Hawking Radiation. Heisenberg Quantum Gravity Scale, 
resulting in a visual explanation of how the concepts of 
infinities, quantum mechanics, gravity, and space-time 
boundaries. Quantum gravity balance radius R is a new scale 
comparable to the Planck length for a Planck mass particle 
inside the Planck density or a Planck singularity.    

Problem 2: Find the density of a Cosmic mass 
Singularity (Planck Singularity), if the entire visible Universe 
has been compressed into the size of an Atomic nuclei (1.67 
fm), and find the quantum gravity balance radius R for a 
Particle with a mass of the Planck mass (𝑚 = 𝑚ABCDEF =
2.17643	𝑥10-G𝑘𝑔) inside this cosmic mass singularity ?. 
Calculate , Quantum gravity energy balance, and Quantum 
gravity pressure balance?.  

In the First Step, I have to calculate an average 
density for a cosmic mass singularity that compresses into a 
radius of an atomic nucleus approximately 1.67 femtometers. 
The nuclear radius of an atom defines the physical size of its 
central nucleus. Because nuclei are not solid spheres with 
sharp boundaries, the radius of an atomic nucleus is 
calculated statistically by using the charge distribution. 
Atomic nuclei Radii typically range from 1 fm to 10 fm. 
Nuclear size depends directly on the number of nucleons 
(protons and neutrons) inside the nucleus. Then an average 
density of a Universe singularity is approximately equal to a 
Planck Density or a Planck Singularity (	𝜌ABCDEF =

U<
V=
=

J	N	JI>,	RQ
-
,	W	(J.PM	N	JI

!5>	X),
= 5.128	𝑥	10TP	𝐾𝑔/𝒎𝟑).  

In the second step, Substitute values in the equation 
(16) to find quantum gravity balance radius R: 

𝑹 = ]	
𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	^
𝟏
𝟕@

. 

𝑹 =

(	 𝟗	𝒙	(%.'()(*%+	,%'!"#	𝑱.𝒔)𝟐

𝟏𝟐𝟖	(𝟑.𝟏𝟒)𝟐	𝒙	5𝟔.𝟔𝟕𝟒𝟑	𝒙	𝟏𝟎!𝟏𝟏		𝑵.𝒎
𝟐

𝑲𝒈𝟐
	9	𝒙	(:.%*;)<	,%'!+	=>)	𝒙	((.%:+	,	%',-	?>/𝒎𝟑)𝟐	

)𝟏 𝟕B 	                                                       

    The calculated value for R based on the provided 
physical constants and expression it is about: (𝑅 =
7.988	𝑥	10-HP	𝑚). This indicates that the Planck mass within 
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a Planck length is a Superparticle, compressed inside a Planck 
Singularity, with the mass of the Universe and the size of an 
atomic nucleus. Planck mass particles are Planck foam and 
superparticles in degenerate pressure due to quantum gravity 
pressure balance inside the Planck Singularity.  

In the Third step, substitute Planck mass m, 
quantum gravity balance radius R, and  reduced Planck 
constant approximately hℏ = 𝒉

𝟐𝝅
= 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔i, 

in eqn. (5) to calculate Heisenberg’s quantum energy balance 
(𝑬𝒒):                                          

  𝑬𝒒 =
ℏ𝟐

𝟖𝒎𝑹𝟐
=

(𝟏.𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔)𝟐

(	𝟖	𝒙	O.JMPLH	NJI!3	FQ	N	(M.TGG	N	JI!,?	X	)@		
=

𝟏𝟎𝟎𝟏𝟎𝟏𝟑𝟕𝟎𝟏. 𝟔𝟗	𝑱.                                                         
Then, insert Gravitational constant G, Planck 

density 𝜌, and quantum gravity balance radius R in eqn. (8) 
to calculate a Gravitational energy balance (𝑬𝒈):  

(𝑬𝒈 =	
𝟏𝟔
𝟗 𝝅𝟐𝑮𝝆𝟐𝑹𝟓	). 

 [𝑬𝒈 =
𝟏𝟔
𝟗
𝝅𝟐𝒙 &𝟔. 𝟔𝟕𝟒𝟑	𝒙	𝟏𝟎&𝟏𝟏 		𝑵.𝒎

𝟐

𝑲𝒈𝟐
	/ 𝒙	 &5.128	𝑥	10+, -.

𝒎𝟑/
𝟐
	𝒙	(7.988	𝑥	10&/,	𝑚)𝟓]. 

𝑬𝒈 = 𝟏𝟎𝟎𝟏𝟎𝟏𝟑𝟕𝟎𝟏. 𝟔𝟗	𝑱.                                                         
Then, the Quantum Gravity Energy Balance is 

approximately  f𝑬𝒒 = 𝑬𝒈 =
𝟏𝟎𝟎𝟏𝟎𝟏𝟑𝟕𝟎𝟏. 𝟔𝟗	𝑱g. Thus, (𝑬𝒒 = 𝑬𝒈 = 𝟏	𝒙	𝟏𝟎𝟗𝑱 = 𝟏𝑮𝑱). 
This energy value	(𝟏	𝑮𝑱) is approximately half of the Planck 
energy	(𝑬𝑷𝒍𝒂𝒏𝒄𝒌 = 𝟏. 𝟗𝟓𝟔	𝑮𝑱	). The Planck energy is a 
fundamental unit of energy in the system of natural units. It 
represents the upper limit of energy in quantum mechanics 
and the scale at which quantum gravity becomes significant. 

In the Final steps, substitute Planck mass m, 
quantum gravity balance radius R, and  reduced Planck 
constant approximately (ℏ = 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔), in 
equation (13) to calculate Heisenberg’s quantum pressure 
balance (𝑷𝒒):                                     

  𝑷𝒒 =
ℏ𝟐

𝟖	𝒎𝑹𝟓
=

(𝟏.𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔)𝟐

(	𝟖	𝒙	O.JMPLH	NJI!3FQ	N	(M.TGG	N	JI!,?	X	)>		
= 𝟏. 𝟗𝟔	𝒙	𝟏𝟎𝟏𝟏𝟒𝑷𝒂.                                                         

Then, insert Gravitational constant G, Planck 
Density 𝜌 and quantum gravity balance radius R in eqn. (15) 
to determine a Gravitational pressure balance (𝑷𝒈):  

(𝑷𝒈 =	
𝟏𝟔
𝟗 𝝅𝟐𝑮𝝆𝟐𝑹𝟐). 

 [𝑷𝒈 =
𝟏𝟔
𝟗
𝝅𝟐𝒙 &𝟔. 𝟔𝟕𝟒𝟑	𝒙	𝟏𝟎&𝟏𝟏 		𝑵.𝒎

𝟐

𝑲𝒈𝟐
	/ 𝒙	 &5.128	𝑥	10+, -.

𝒎𝟑/
𝟐
	𝒙	(7.988	𝑥	10&/,	𝑚)𝟐	]. 

(𝑷𝒈 = 𝟏. 𝟗𝟔	𝒙	𝟏𝟎𝟏𝟏𝟒	𝑷𝒂). Then, the Quantum 
Gravity Pressure Balance is approximately  f𝑷𝒒 = 𝑷𝒈 =
𝟏. 𝟗𝟔	𝒙	𝟏𝟎𝟏𝟏𝟒	𝑵/𝒎𝟐g. 

In the context of physics, this value represents an 
extremely high energy density or pressure, often discussed in 
theoretical models involving the Planck scale and Black hole 
singularity with a cosmic mass. The Planck mass remains in 
the Planck scale inside the Planck sphere or Planck 
Singularity due to huge Planck density and Planck pressure. 
This indicates that the visible universe and multiverse are 
multiple singularities and cosmic seeds were born inside the 
Parent Supergiant black hole and expand into the cosmic void 
and infinite space to form new universe contained particles, 
galaxies and celestial objects. Indeed, survived Planck 
singularity may have evaporated and expanded in space to 
form stars, planets, photons, atoms, and galaxies for a 
newborn universe. The visible universe was a Planck 
singularity formed from collapsed matter and energy inside 
the parent supergiant black hole, and escaped into free space 
to give birth to our visible universe. Multiple singularities 
with the mass of a Planck singularity capable of escaping into 
infinite space to form a new universe, including the 
multiverse as our visible universe. The birth of multiple 
singularities initiated from a collapsed state of matter and 
energy in the core of a supergiant black hole, where a 
tremendous type of singularity is hidden in its heart to 
participate in the formation and evolution of the Planck 
singularities. The journey of the visible universe or 
multiverse started in the interior shells of a black hole, where 
matter and energy collided, compressed, and spun up steeply 
to form a singularity with the mass and size of a Planck 
singularity. The matter and spacetime could be dragged and 
condensed steeply in the core and event horizon of a black 
hole, typically at the edge of a singularity to form new 
superparticles or singularity. The singularity and 
superparticles may grow rapidly since collecting matter and 
energy from its surrounding. Superparticle with mass of a 
mountain may grow to the mass of a universe after collecting 
enough amount of mass and energy.  
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Fig. 2. Parent Singularity in the Heart of a Parent Supergiant Black Hole. 

 
8. PARENT SUPERGIANT BLACK HOLE  

The concept of a parent singularity in a Supergiant 
black hole lies at the intersection of general relativity, gravity, 
quantum mechanics, and black hole cosmology. This idea 
proposes that our observable universe formed inside an 
immense black hole before the Big Bang event, connecting 
cosmological origins to black hole interiors. The visible 
universe was a Planck singularity that had been created inside 
the Parent Supergiant black hole and escaped into space to 
form matter, energy, time, stars, galaxies, and living creatures 
in the visible universe after its evaporation into space. 
Classical general relativity predicts that the gravitational 
collapse ends in a singularity of infinite density. However, 
quantum mechanics introduces degeneracy pressure that halts 
infinite collapse, triggering a rapid expansion or "bounce" 
that birthed our cosmos or multiverse. Einstein-Cartan 
Gravity introduces quantum torsion to prevent matter from 
compressing indefinitely. Instead of a singularity, the 
collapsing matter reaches a finite, extremely high density and 
expands outward, forming a bridge between the parent 
universe and a child universe. The laws governing our 
universe, including early inflation and current accelerated 
expansion, could be the direct result of the energy and 
momentum inherited from this parent singularity in the core 
of a supergiant black hole and multiverse expansion. The 
"Quantum Bounce" Instead of Singularity where traditional 
equations break down, quantum principles prevent infinite 
density, acting as a cradle for new cosmic dimensions rather 
than pure destruction. A Multiverse Chain: This theory 
suggests an endless sequence of nesting universes, where a 
parent singularity spawns a visible universe and multiverses.  
The black holes within that newly formed universe go on to 

spawn others, create whole stars and galaxies. The black 
holes are involved in the formation and evolution of galaxies 
and the universe. The visible universe was a Planck 
singularity has been created in a violent event in the 
compacted and violent world at the heart of a parent 
supergiant black hole. Its size was very small, close to the size 
of an atom and proton, but its density was incredibly high, as 
the Planck density before Big Bang era and during a Planck 
time.  

The idea that our observable Universe and 
multiverse were birthed from a parent supergiant black hole, 
often referred to as Black Hole Cosmology or Schwarzschild 
Cosmology, is an intriguing theoretical framework. It merges 
theories of general relativity, quantum mechanics, and the 
multiverse into a recursive, cosmic model. In this hypothesis, 
our Universe resides entirely within the event horizon of a 
colossal parent black hole, which exists in a larger, pre-
existing space before inflation. The parent black hole feeds 
on matter and energy from an immense accretion disc. As 
matter is dragged in, intense gravitational forces, frame-
dragging (the twisting of spacetime), and friction generate 
incredible amounts of energy. According to models proposed 
by physicists like Nikodem Popławski, when matter collapses 
inside a black hole, it does not crush into an infinite point 
(singularity). Instead, quantum effects and torsional forces 
cause the matter to "bounce," initiating a rapid, explosive 
expansion acting as our Big Bang [31, 32, 33, 34, 35]. 
Because this process happens recursively through endless 
feeding and collapsing across higher dimensions, every 
supermassive black hole might serve as a gateway to a new 
"baby universe," effectively generating an eternally inflating 
multiverse. Scientists and researchers continue to look for 
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signatures that might hint at our origin within a parent black 
hole. Some astronomers note unexpected anomalies in 
cosmic data, such as preferred rotational alignments in distant 
galaxies observed by the James Webb Space Telescope, 
suggesting that the early Universe may have inherited a 
rotational axis from a parent black hole. All states of matter 
and energy had been compacted and accumulated steeply in 
the singularity state and quantum gravity pressure for a long 
time before the universe began to expand continuously during 
its journey through the dark fabric of the universe. Our visible 
universe evaporated, losing enough energy and mass in its 
journey to form new cooled state of matter and energy. The 
density of dark fabric matter and cosmic seed had been 
decreased when cosmic seed of an our universe escaped and 
evaporated in the cosmic void at distant places from its source 
of creation, which is the parent supergiant black hole. Most 
of the mass of a cosmic seed vanished and evaporated due to 
its huge speed, angular momentum, and kinetic energy in its 
longer journey of expansion and evolution. The visible 
universe is a sphere spanning roughly 93 billion light-years 
in diameter, containing an estimated two trillion galaxies. 
Beyond this lies the unobservable universe and, according to 
theoretical physics, potentially the multiverse, a vastly larger 
theoretical network of separate universes, each with its own 
space, time, and physical laws.  

The observable universe is an ever-expanding 
expanse of space, roughly 46 billion light-years in radius, that 
continuously produces stars. Through processes like 
accretion and mergers, this constant star formation and 
recycling of matter fuels the staggering growth of 
supermassive black holes at the centers of galaxies. Black 
holes grow primarily through two physical processes: 
accretion (pulling in surrounding gas, dust, and stars) and 
mergers (colliding and combining with other black holes). 
This growth ultimately builds supermassive black holes at the 
centers of galaxies [36, 37, 38, 39, 40]. It is truly incredible 
to think about the scale of it all. To add a bit more detail, those 
supermassive black holes aren't just passive consumers; they 
act like cosmic engines. As they pull in all that gas and dust 
from star-forming regions, they release massive amounts of 
energy that can actually regulate how many new stars a 
galaxy can create, keeping the whole system in a delicate, 
violent, and balance. Stars are born when clouds of gas and 
dust collapse under gravity. As the visible universe grows and 
space stretches, this star-making process recycles pristine 
matter into heavier elements, and fuelling subsequent 
generations of stars. Supermassive black holes, often 
containing millions or billions of times the mass of our Sun, 
exist at the centers of nearly all large galaxies. They grow by 
swallowing surrounding gas and dust of an accretion disc and 

by colliding/merging with other black holes. Recent 
observations by the James Webb Space Telescope reveal that 
some of these early black holes actually grew at incredible 
rates, far exceeding traditional physics constraints to become 
giants in the primeval cosmos. Beyond our visible bubble of 
space, some cosmological theories suggest the existence of a 
multiverse. In theories like black hole cosmology, it is 
mathematically posited that the event horizon of a black hole 
in a parent universe might act as a "bouncing" point, 
spawning an entirely new expanding universe on the other 
side. The supermassive black holes, including those in our 
visible universe and multiverse, can grow vastly to become a 
supergiant black hole since collecting enough mass and 
energy from their surroundings to become a supergiant black 
hole and recycling the growth of our universe and the 
multiverse. The parent Supergiant Black Hole has the most 
powerful Plasma jets. Typically, display when collecting 
mass from its exterior edge to form superparticles or feeds its 
parent singularity at its core or during an escaping number of 
superparticles or multiple singularities with cosmic mass 
from the grasp of a parent supergiant black hole. Gas and dust 
particles are spiralling inward or escaping outward as plasma 
jets when any turbulence occurs in the compacted fabric or 
spacetime fabric of a black hole and multiverses. The plasma 
jets are caused to save the main balance of a black hole and 
the cosmic fabric. Matter pulled toward a black hole, it does 
not fall in all at once. Instead, it forms a spinning, superheated 
structure called an accretion disk. As gas and dust spiral 
inward, immense gravitational field and magnetic forces twist 
the magnetic fields, acting like a particle accelerator. These 
magnetic funnels shoot a fraction of this material outward in 
opposite directions at relativistic speeds. The electron orbits 
of the excited atoms are distorted and elongated in plasma 
liquids, lightning belts, an accretion disc, and plasma jets due 
to powerful electromagnetic fields and thermal pressure 
effects. The visible universe and multiverse could be formed 
from collapsed gas and dust particles in an accretion disc of a 
parent supergiant black hole. The multiverse can expand and 
grow as a visible universe to save the entire balance of a 
cosmic fabric or the fabric of infinite existence. We are living 
in the arm of an infinite world, yet we do not know more 
about it. The creation and expansion of a multiverse can 
influence the formation, evolution, and expansion of the 
visible universe and black holes. The plasma jets are clear 
evidence of the formation of a new universe and are spiralling 
a tremendous amount of gas and dust particles into the inner 
shells of a black hole. Powerful Plasma jets display at the 
edge of a parent supergiant black hole due to a concentrated, 
tremendous amount of matter and energy in its accretion disc. 
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Fig. 3. Parent Supergiant Black Hole. 

 
9. BLACK HOLE JETS   
            Black hole jets are powerful plasma jets caused by gas 
and dust particles with the mass of Mountains, Moons, Earth, 
stars, and galaxies spiralling into a black hole's event horizon, 
accelerating, colliding, and heating enormously, then 
escaping from its grasp. They are massive beams of bright, 
ionized matter and magnetic fields blasting outward at near-
light speeds from the regions surrounding stellar mass black 
holes, supermassive black holes, such as the famous M87 or 
the record-breaking 23-million-light-year-long Porphyrion 
jets. Porphyrion is the largest supermassive black hole jet 
system ever discovered, spanning an astonishing equivalent 
to lining up 100 Milky Way galaxies end-to-end. Located in 
a distant location inside the universe, these gargantuan jets of 
hot plasma are actively spreading heat, energetic particles, 
and magnetic fields into intergalactic space. Unlike smaller 
jet systems confined to dense galaxy clusters, Porphyrion 
shoots outward through the sparse filaments of the "cosmic 
web". Scientists believe these massive outflows spread vital 
magnetic fields and energy throughout the universe, 
potentially helping to shape how galaxies form. It is named 
after a mythical giant from Greek mythology, known as the 
greatest of the Gigantes. Black hole jets are powerful streams 
of energized particles launched outwards from the poles of a 
black hole at speeds approaching the speed of light. Powered 
by intense magnetic fields and the swirling motion of 
accretion disks, they act as massive cosmic fountains, 
involved in shaping and evolution of galaxies and galaxy 
clusters, accelerating the formation of stars and planets, and 
enhancing the cosmic web [41, 42, 43, 44]. Jets do not escape 
directly from inside the event horizon; instead, they tap into 
the energy of the surrounding accretion system. 

             Astrophysicists understand that nothing, not light or 
particles, can escape easily from inside the event horizon of a 
black hole. Instead, here is how the physics of these jets 
actually work or how jets formed: At First, in an accretion 
disk, matter (like gas and dust) swirls around the black hole 
in a giant, hot, rotating disk. In the second step, the black 
hole, as a cosmic engine, rotates and draws in surrounding 
matter, and its extreme magnetic fields become twisted and 
coiled. Eventually,  these twisted magnetic fields act like 
giant cosmic accelerators, funnelling a fraction of the swirling 
material and firing it outward along the black hole's poles 
before it ever crosses the point of no return. Gas, dust 
particles, and photons could be trapped and concentrated 
steeply at the bottom of a black hole to feed the singularity at 
its core. Black hole jets are colossal, narrow beams of plasma 
and radiation blasted into space at nearly the speed of light. 
They originate just outside the event horizon- not from inside 
the black hole- when magnetic fields channel superheated, 
infalling matter away from the poles of the accretion disk. 
Furthermore, Stellar jets are fast, narrow beams of gas and 
plasma that shoot out from stars. They usually shoot out in 
opposite directions from the top and bottom of a spinning star. 
Plasma jets and stellar lightning, including proton lightning 
jets analogous to those observed on Earth are critical to 
coronal heating dynamics. They emerge vertically from the 
photosphere and chromosphere, driving violent turbulence. 
Together, these phenomena propel heated plasma upwards 
and accelerate particles, sustaining the multi-million-degree 
temperature of the stellar corona. The maximum solar flare 
temperature could be approximately 80 million kelvins. 
Plasma Jets & Spicules: Relatively cool plasma is propelled 
upwards from the stellar surface into the outer atmosphere at 
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supersonic speeds (e.g., up to 150 km s⁻¹). These jets interact 
dynamically to heat the solar corona through magnetic 
reconnection and shockwaves. As these jets and electrical 
currents travel, they enhance turbulence. This dynamic 
process allows magnetic energy and kinetic energy to 
dissipate into heat, which is a leading explanation for how 
stellar upper atmospheres reach temperatures significantly 
hotter than their visible surfaces [45, 46, 47, 48, 49, 50]. The 
mystery of coronal heating understanding how the Sun and 
stars maintain their outer atmospheric temperatures while the 
layers immediately below remain relatively cool has been a 
long-standing challenge in solar and stellar astrophysics. 
Solar spicules are dynamic, needle-like jets of magnetized 
plasma that shoot up from the Sun's surface (the photosphere) 
into its outer atmosphere (the chromosphere). Millions of 
these transient, hair-like structures erupt across the Sun's 
surface at any given time, lasting only a few minutes before 
falling back down. Solar spicules are generated by 
interactions between the Sun's complex magnetic field and 
acoustic waves. The interplay between electrically charged 
plasma and neutral gas particles in the lower solar atmosphere 
acts like a whip, launching material upward. A typical spicule 
is about 300 to 500 km in diameter and extends anywhere 
from 5,000 to 10,000 km above the solar surface. They are 
highly short-lived, erupting and collapsing in just 5 to 10 
minutes. Solar spicules are ubiquitous, jet-like bursts of 
plasma that erupt from the Sun's chromosphere at speeds up 
to 150 km/s. They act as crucial, dynamic conduits for mass 
and energy, bridging the gap between the solar surface and 
the mysterious, superheated outer atmosphere that called the 
corona. 
 
10. FREQUENCY AND SURFACE TEMPERATURE 
OF PARTICLES IN A CONFINED SYSTEM   
            In extremely compact systems such as black hole 
singularities, white dwarfs, and neutron stars, particle 
properties are governed by quantum mechanics and intense 
gravity. The surface temperatures, quantum states, and 
frequencies of particles depend on the object's mass and 
collapse density. The vibration frequency and surface 
temperature of particles in a confined system are deeply 
linked through the principles of thermodynamics, quantum 
mechanics, and statistical mechanics. Macroscopic 
temperature represents the average kinetic energy of the 
particles, which translates directly into their microscopic 
frequency of oscillations and collision. In a solid or bound 
system, an increase in surface temperature increases the 
thermal energy, causing the particles to vibrate faster. The 
relationship between temperature T and the average velocity 
or kinetic energy of a particle is classically defined by the 
Maxwell-Boltzmann Distribution. Because frequency 𝒇 
relates to energy via the Planck constant h in a Planck 
relationship (𝐸 = 𝒉𝒇	), higher thermal energy yields higher-
frequency and oscillations within the system's potential well 
and density. Under the framework of Einstein’s General 

Relativity, the concept of a particle’s speed inside a black 
hole's event horizon is highly complex. It cannot exceed the 
speed of light for objects with mass. The behaviour of matter 
and speed in this region is defined by these core principles: 
The Cosmic Speed Limit: In Special Relativity, physical 
objects with mass can never travel at or exceed the speed of 
light (c). Spacetime Flow: Once inside the event horizon, the 
curvature of space and time is so extreme that space itself falls 
toward the central singularity. This fabric of space flows 
inward faster than the speed of light, carrying all particles, 
their information, and objects with it regardless of their own 
velocity. Collapse of Physical Models: At the singularity 
itself, the theoretical point of infinite density scientists 
believe our current laws of physics break down entirely. 
Concepts of standard velocity and space cease to function 
normally, meaning we do not have a proven theory describing 
exactly how particles move at the exact point of the 
singularity. The quantum-gravity theory still an essential 
and successful theory to describe the dynamical phenomena 
of particles and measured their surface temperatures in a 
compact region, typically inside a Quantum singularity or 
Planck density [51, 52, 53, 54, 55]. The speed of 
superparticles inside a black hole singularity equalized with 
the speed of light or exceeded it widely (𝒗 ≥ 𝒄). Photons in 
a vacuum always travel at the same constant speed of light c. 
Because their velocity is fixed, changes in their wavelength 
dictate their frequency and energy. Shorter wavelengths 
correspond to higher frequencies and greater energy, while 
longer wavelengths mean lower frequencies and less energy. 
Because the Planck constant h and the speed of light are 
absolute constants, a photon's characteristics are tied together 
by mathematical proportion: Energy and Frequency are 
directly proportional: As frequency goes up, the energy goes 
up. Energy and Wavelength are inversely proportional: As 
wavelength gets longer, the energy goes down. Frequency 
and Wavelength are inversely proportional: As wavelength 
gets longer, the frequency gets lower. Rearrange equation (3) 
to find the uncertainty scale velocity	𝒗 of the particle in a 
confined system:  

               𝒗 = ℏ
𝟐𝒎𝑹	

                                                       (18) 
Then, de Broglie wavelength	(𝝀) is:  

𝝀 = 𝒉
𝒑
= 𝒉

𝒎𝒗
                                                         (19) 

 
 𝒇 = 𝒗

𝝀
= 𝒗

𝝀e𝑪e𝟐𝝅𝑹
= 𝒗e𝒄

𝝀≅𝑹
                                             (20) 

 
𝒗 = 𝑹	𝒘 = 𝑹	𝟐𝝅𝒇                                                      (21)  
 
          𝒘 = 	𝟐𝝅𝒇                                                          (22)  
    
  
 𝑬 = 𝒉𝒇 = ℏ𝒘                                                   (23) 
 
 𝑬𝒕𝒉 =

𝟑
𝟐
𝑲𝑩	𝑻                                                (24) 
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            The singularity and superparticles are two 
compressed objects. They are compressed balls filled with a 
condensed state of matter and energy. The radius of particles 
in a confined system, or a quantum singularity due to the 
quantum gravity balance Radius, is (R). The particles in a 
confined system or Quantum singularity sphere have higher 
rotational speed, vibrations, and tangential velocity 
comparable to speed of light (𝒗 = 𝒄 = 𝟑𝟎𝟎, 𝟎𝟎𝟎 𝒌𝒎

𝒔
	). These 

energetic particles and photon particles around them or on the 
surface of vibrating particles inside a singularity or neutron 
stars have narrower wavelengths approximately equal to 
circumference 𝑪 or radius 𝑅 and diameter d of an energetic 
particle (	𝝀 = 𝑪 = 𝟐𝝅𝑹)	𝒐𝒓	(𝝀 = 𝒅 = 𝟐𝑹 ≅ 𝑹). Also these 
superparticles of a black hole have maximum vibration 
frequency f, angular velocity w, higher quantum energy of 
Photon particles	𝑬, huge surface temperature 𝑇 and thermal 
energy 𝑬𝒕𝒉. At the most fundamental theoretical scale, 
quantum gravity describes physics at the extreme limit where 
gravity and quantum mechanics merge. This is governed by 
the Planck scale, which peaks at an upper energy bound 
corresponding to the Planck Temperature	(𝑇ABCDEF =
1.41	𝑥	10HO𝐾). Photon energy (𝑬 = 𝒉𝒇	) and thermal energy 
(𝑬𝒕𝒉 =

𝟑
𝟐
𝑲𝑩	𝑻	) are equalized to calculate the surface 

temperature 𝑇 of particles in the confined system, such as 
energetic particles inside quantum singularities, white 
dwarfs, neutron stars, hot celestial objects, and stars.  
 
	𝑻 = 𝑬e𝒉𝒇

𝟏.𝟓	𝑲𝑩
                                                  (25) 

                 Where (𝑲𝑩 = 𝟏. 𝟑𝟖	𝒙	𝟏𝟎-𝟐𝟑 𝑱
𝑲
	) is the Boltzmann 

constant. The Boltzmann constant is an exact physical 
constant that relates average kinetic energy to absolute 
temperature. In a confined microscopic system at extremely 
high temperatures, particle frequencies scale with thermal 
energy, while surface temperatures govern heat exchange at 
the bounding surfaces. As confinement tightens in 
nanoscopic spaces or around singularities, the relationship 
between frequency and temperature is dictated by the 
principles of quantum and relativistic thermodynamics.  

Problem 3: Find the quantum gravity balance radius 
R for a Particle with a mass of the Planck mass (𝑚 =
𝑚ABCDEF = 2.17643	𝑥10-G𝑘𝑔) inside a Quantum singularity 
with a Planck density ?. Calculate velocity, de Broglie 
wavelength, vibrational frequency, angular velocity, Photon 
energy, surface temperature when photon energy and thermal 
energy are equalized, Quantum gravity energy balance, and 
Quantum gravity pressure balance of particles in a confined 
system?.  

Solution: In the First step, Substitute Physical 
values in the equation (16) to find quantum gravity balance 
radius R of a particle with a Planck mass in a Planck density:  

𝑹 = ]	
𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	^
𝟏
𝟕@

. 

𝑹 =

(	 𝟗	𝒙	(J.IKLKMJGJM	NJI!,-	𝑱.𝒔)𝟐

𝟏𝟐𝟖	(𝟑.𝟏𝟒)𝟐	𝒙	m𝟔.𝟔𝟕𝟒𝟑	𝒙	𝟏𝟎!𝟏𝟏		𝑵.𝒎
𝟐

𝑲𝒈𝟐
	n	𝒙	(O.JMPLH	NJI!3	FQ)	𝒙	(K.JKK	N	JIB?	RQ/𝒎𝟑)𝟐	

)𝟏 𝟕@ 	                                                       

    Then, the quantum gravity balance radius is approximately 
the Planck length scale: (𝑅 = 7.98	𝑥	10-HP	𝑚). When the 
density of the particles is increased, its radius decreases. In 
the Second step, Substitute Physical values in the equation 
(18) to find the Quantum velocity of a particle 𝒗 with a Planck 
mass m in a violent environment at the Planck density:  

        𝒗 = ℏ
𝟐𝒎𝑹	

= J.IKLKMJGJM	NJI!,-	𝑱.𝒔
𝟐	𝒙	O.JMPLH	NJI!3	FQ	N	M.TG	N	JI!,?	X		

=

3.03	𝑥	10G	𝑚/𝑠. It is approximately the speed of light 
(𝑣 = 𝑐 = 3.03	𝑥	10G	𝑚/𝑠). In the Third step, insert values 
in the equation (19) to find the de Broglie wavelength	(𝝀):  

        𝝀 = 𝒉
𝒑
= 𝒉

𝒎𝒗
= P.POP	NJI!,-	𝑱.𝒔

O.JMPLH	NJI!3	FQ	N	H.IH	N	JI3	X/o		
=

1.01	𝑥	10-HL	𝑚.  In the Fourth step, insert values in the 
equation (20) to find the vibrational frequency	(	𝒇	):  

        𝒇 = 𝒗
𝝀
= 𝒗

𝟐𝝅𝑹
= H.IH	N	JI3	X/o

OW	N	M.TG	N	JI!,?	X	
= 6.04	𝑥	10LO	𝐻𝑧.   

In the Fifth step, insert frequency value in the equation (22) 
to find an angular velocity	(	𝒘	) of particles:   
 𝒘 = 	𝟐𝝅𝒇 = 𝟐	𝒙	𝟑. 𝟏𝟒	𝒙	6.04	𝑥	10LO	𝐻𝑧 =
3.793	𝑥	10LH	𝑟𝑎𝑑/𝑠.	                                                           

In the Sixth step,  substitute values in the equation 
(23) to find photon energy (	𝑬	) of particles: 𝑬 = 𝒉𝒇 =
𝟔. 𝟔𝟐𝟔	𝒙	10-HL	𝑱. 𝒔	𝒙	6.04	𝑥	10LO	𝐻𝑧 = 4002104000	𝐽.	                                                            

In the seventh step, insert values into equation (25) 
to find the surface temperature T of the particles when the 
thermal energy of vibrating particles 𝑬𝒕𝒉  equals the photon 
energy (E) of the particles in a confined system: 

 𝑻 = 𝑬e𝒉𝒇
𝟏.𝟓	𝑲𝑩

= (LIIOJILIII	p)

(𝟏.𝟓	𝒙	𝟏.𝟑𝟖	𝒙	𝟏𝟎!𝟐𝟑	 𝑱𝑲	)
=

𝟏. 𝟗𝟑𝟑	𝒙	𝟏𝟎𝟑𝟐𝑲.                                                   
This value is approximately the Planck 
Temperature	(𝑇ABCDEF = 1.41	𝑥	10HO𝐾). 

In the eighth step, substitute Planck mass m, 
quantum gravity balance radius R, and  reduced Planck 
constant approximately hℏ = 𝒉

𝟐𝝅
= 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔i, 

in eqn. (5) to calculate Heisenberg’s quantum energy balance 
(𝑬𝒒):                                          

  𝑬𝒒 =
ℏ𝟐

𝟖𝒎𝑹𝟐
=

(𝟏.𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔)𝟐

(	𝟖	𝒙	O.JMPLH	NJI!3	FQ	N	(M.TG	N	JI!,?	X	)@		
= 𝟏𝟎𝟎𝟑𝟎𝟐𝟏𝟕𝟓𝟐. 𝟕	𝑱                                                         

The value of quantum energy and gravitational energy is 
equalized and approximately (𝑬𝒒 = 𝑬𝒈 = 𝟏𝑮𝑱	). 

In the Final steps, insert Planck mass m, quantum-
gravity balance radius R, and  reduced Planck constant 
approximately (ℏ = 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔), in equation (13) 
to calculate the Heisenberg’s quantum pressure (𝑷𝒒):                                     

  𝑷𝒒 =
ℏ𝟐

𝟖	𝒎𝑹𝟓
=

(𝟏.𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔)𝟐

(	𝟖	𝒙	O.JMPLH	NJI!3	FQ	N	(M.TGG	N	JI!,?	X	)>		
= 𝟏. 𝟗𝟔	𝒙	𝟏𝟎𝟏𝟏𝟒𝑷𝒂.                                                         

Then, the Quantum-Gravity Pressure Balance for 
particle with a Planck mass inside a Planck singularity is 
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approximately  f𝑷𝒒 = 𝑷𝒈 = 𝟏. 𝟗𝟔	𝒙	𝟏𝟎𝟏𝟏𝟒	𝑵/𝒎𝟐g, When 
quantum pressure 𝑷𝒒 and gravitational pressure 𝑷𝒈 are 
equalized. This is a maximum quantum degenerate pressure 
of superparticles with Planck mass inside a Planck 
singularity. The particles could be compressed to Quantum 
Gravity Balance Radius R, roughly a Planck length, and 
survived under this tremendous pressure and temperature as 
superparticles.     

 
11. RESULTS AND DISCUSSION   
Quantum foam, also called spacetime foam, it is a theoretical 
concept in physics suggesting that at the smallest conceivable 
scales, the Planck scale, the fabric of space and time is not 
smooth. Instead, it is a chaotic, bubbling broth of quantum 
fluctuations where particles are constantly created and 
destroyed, and microscopic wormholes and black holes 
continuously form and dissolve. The theory predicted by 
several scientists is that at this small a scale, or at the Planck 
scale, particles of matter and antimatter are constantly created 
and destroyed. These small subatomic objects are called 
virtual particles. The idea was devised decades ago by John 
Wheeler in 1955. When you zoom in to the unimaginably tiny 
Planck length, these two theories clash. Because of the 
Heisenberg Uncertainty Principle, it becomes impossible to 
perfectly measure both energy and time simultaneously at this 
tiny scale. This results in massive, violent fluctuations in 
energy, which, according to Einstein's mass-energy 
equivalence (E=mc²), translate into fluctuating geometry 
according to quantum gravity balance. The virtual particles 
appeared because of quantum energy fluctuations; space is 
never truly empty. Pairs of virtual matter and antimatter 
particles continuously spring into existence and annihilate 
each other almost instantly. At this fundamental level, the 
smooth, predictable curvature of spacetime warps and twists 
so violently that it creates a frothy, foamy landscape of tiny 
wormholes and transient singularities. The Casimir Effect: 
The presence of a measurable, detected the mysterious force 
that pushes parallel metal plates together in a vacuum, which 
scientists attribute to an imbalance of virtual particles 
between the plates. Cosmic Observations: Some astronomers 
have used deep-space observatories to study light from 
distant quasars and gamma-ray bursts to see if it "scatters" as 
it passes through the foamy, uneven fabric of space over 
billions of years. Observations generally show spacetime to 
be incredibly smooth at larger subatomic scales, which helps 
set limits on how extreme quantum foam can be. Because the 
quantum foam is a boiling sea of potential, many 
cosmologists, including Neil deGrasse Tyson, suggest it 
could hold the key to how the universe was formed. In the 
chaotic pre-Big Bang state, a rare, massive quantum 
fluctuation within the foam could have stabilized, inflated, 
and ultimately expanded into our entire cosmos [56, 57, 58, 
59, 60, 61]. The Casimir effect is an experimental prediction 
that is possibly caused by virtual particles; it is strong 
evidence and has encouraged scientists to consider the 

existence of virtual particles. It is possible to measure their 
effects, confirm their existence, and replicate them in the lab 
in the future by using new professional technology. The 
Quantum foam is where superparticles would be formed in a 
steeply condensed state of matter and energy, typically inside 
a black hole singularity, due to quantum gravity pressure 
equilibrium. 

The Planck mass is a fundamental unit of mass in 
physics, representing the scale at which quantum mechanics 
and gravity intersect. Unlike most subatomic particles, it is 
tangible on a human scale, it is about	(𝑚ABCDEF =
2.176	𝑥	10-G	𝑘𝑔), roughly the mass of a single eyelash or a 
dust mite. It is derived exclusively from three universal 
physical constants: the speed of light (𝑐), the reduced 
Planck's constant	(ℏ), and the gravitational constant (𝐺). 
Planck density is the theoretical limit of density in the 
universe, defined as one Planck mass divided by one Planck 
volume. It represents the upper limit where the laws of 
quantum mechanics and general relativity merge, beyond 
which classical physics breaks down. The value of a Planck 
density is about	(	𝜌 = 5.156	𝑥	10TP	𝑘𝑔/𝑚H). Insert the 
values of Planck Mass and Planck density into equation (16) 
to find quantum gravity balance radius is about	(𝑹 =
𝟕. 𝟗𝟖	𝒙	𝟏𝟎-𝟑𝟔	𝒎), it is approximately the Planck Length 
f𝑳𝑷𝒍𝒂𝒏𝒄𝒌 = 𝟏. 𝟔	𝒙	𝟏𝟎-𝟑𝟓	𝒎g. The Planck length is the 
smallest theoretically measurable distance in physics. It 
serves as the fundamental boundary where our current 
theories of quantum mechanics and general relativity collide 
and break down. Scientists suggest that below this scale, the 
concept of distance loses all meaning. It is evidence of 
particle contraction, typically a particle with a Planckian mass 
to a Planck-length size under Planck-density conditions or 
inside a Quantum singularity approximately the same as a 
cosmic mass and an atomic scale. The Planck temperature is 
the theoretical upper limit of temperature in physics, it is 
approximately (𝑇ABCDEF = 1.41	𝑥	10HO𝐾). It is the hottest 
possible temperature permitted by the fundamental laws of 
nature. The surface temperature T of the particle with a 
Planck mass is about (𝑇 = 1.93	𝑥	10HO𝐾) when the thermal 
energy 𝑬𝒕𝒉  equals the photon energy (E) of the compressed 
particles with a Planck mass in a confined system, typically 
concentrated particles in the Planck singularity. The particles 
are survived as superparticles under quantum-gravity-
balanced pressure, or degenerate pressure inside a Planckian 
singularity. Finally insert Planck mass m, quantum-gravity 
balance radius R, and  reduced Planck constant (ℏ) in 
equation (13) to determine the quantum gravity balance 
pressure is about (𝑷𝒈 = 𝑷𝒒 = 𝟏. 𝟗𝟔	𝒙	𝟏𝟎𝟏𝟏𝟒𝑷𝒂), and it is 
approximately the Planck pressure . The particles with a 
Planck mass survive as superparticles inside a Planck 
singularity due to this huge quantum degenerative pressure. 
Planck pressure is the absolute theoretical limit of pressure in 
the universe, defined as one Planck force applied over one 
Planck area, its value roughly (𝑃ABCDEF =
4.63	𝑥	10JJH	𝑃𝑎𝑠𝑐𝑎𝑙𝑠). It represents the maximum 
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conceivable stress on space itself and serves as the ultimate 
threshold where the classical laws of general relativity collide 
directly with quantum mechanics.   

 Problem 4: Find the quantum gravity balance 
radius R for a Particle with a Bacterium mass  (𝑚 =
𝑚qCErstuvX = 1	picogram = 1	𝑥10-JK	𝑘𝑔) inside a 
Quantum singularity with mass of an Andromeda Galaxy that 
compressed into size of an Iron Atom with radius (𝑟 =
126	𝑝𝑚). Calculate the density of a singularity, velocity, de 
Broglie wavelength, vibrational frequency, angular velocity, 
Photon energy, Quantum gravity energy balance, Quantum 
gravity pressure balance of this particle in a confined system, 
and find the surface temperature T of a this Particle with a 
Bacterium mass inside the Singularity sphere when photon 
energy and thermal energy are equalized ?.  

Solution: In the First step, I need to calculate the 
density of a Quantum singularity with the mass of the 
Andromeda galaxy that compressed to the size of an Iron 
Atom: 

(	𝜌 = UDEFGHIJFK
VwBvXs	wx	CD	ytwD	zrwX

= UDEFGHIJFK
-
,Wt

, =

J.K	N	JI-@RQ
-
,W(J.OP	N	JI

!54	X),
.  

(	𝜌 = 1.79	𝑥	10MJ 	
𝐾𝑔
𝑚H). 

Substitute the value of a Particle with a Bacterium 
mass  (𝑚 = 𝑚qCErstuvX = 1	picogram = 1	𝑥10-JK	𝑘𝑔) , 
and the value of a Singularity density 𝜌 in the equation (16) 
to find quantum gravity balance radius R of a compressed 
particle with a Bacterium mass in a Quantum Singularity:   

𝑹 = ]	
𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	^
𝟏
𝟕@

. 

𝑹 =

(	 𝟗	𝒙	(J.IKLKMJGJM	NJI!,-	𝑱.𝒔)𝟐

𝟏𝟐𝟖	(𝟑.𝟏𝟒)𝟐	𝒙	m𝟔.𝟔𝟕𝟒𝟑	𝒙	𝟏𝟎!𝟏𝟏		𝑵.𝒎
𝟐

𝑲𝒈𝟐
	n	𝒙	(J	NJI!5>	FQ)	𝒙	(J.MT	N	JIL5	RQ/𝒎𝟑)𝟐	

)𝟏 𝟕@ 	                                                       

    Then, the quantum gravity balance radius is 
approximately: (𝑅 = 1.7	𝑥	10-OM	𝑚). In the Second step, 
Substitute Physical values in the equation (18) to find the 
Quantum velocity of a particle 𝒗 with a Bacterium mass m in 
a violent environment at the Quantum Singularity with mass 
of an Andromeda Galaxy:  

        𝒗 = ℏ
𝟐𝒎𝑹	

= J.IKLKMJGJM	NJI!,-	𝑱.𝒔
𝟐	N	J	N	JI!5>	FQ	N	J.M	N	JI!@L	X		

=

3.10	𝑥	10M	𝑚/𝑠. Final velocity of this particle is v = 
31,016,818.15 m/s, approximately 10.3% of the speed of 
light. In the Third step, insert values in the equation (19) to 
find the de Broglie wavelength	(𝝀):  

        𝝀 = 𝒉
𝒑
= 𝒉

𝒎𝒗
= P.POP	NJI!,-	𝑱.𝒔

J	NJI!5>	FQ	N	H.JI	N	JIL	X/o		
=

2.14	𝑥	10-OP	𝑚. In the Fourth step, insert values in the 
equation (20) to find the vibrational frequency	(	𝒇	):  

        𝒇 = 𝒗
𝝀
= 𝒗

𝟐𝝅𝑹
= H.JI	N	JIL	X/o

OW	N	J.M	N	JI!@L	X	
= 2.90	𝑥	10HH	𝐻𝑧.   

In the Fifth step, insert frequency value in the equation (22) 
to find an angular velocity	(	𝒘	) of particles:   

 𝒘 = 	𝟐𝝅𝒇 = 𝟐	𝒙	𝟑. 𝟏𝟒	𝒙	2.90	𝑥	10HH	𝐻𝑧 =
1.82	𝑥	10HL	𝑟𝑎𝑑/𝑠.	                                                           

In the Sixth step,  substitute values in the equation 
(23) to find photon energy (	𝑬	) of particles: 𝑬 = 𝒉𝒇 =
𝟔. 𝟔𝟐𝟔	𝒙	10-HL	𝑱. 𝒔	𝒙	2.90	𝑥	10HH	𝐻𝑧 = 1.92	𝐽.	It is an 
extremely ultra-relativistic gamma-ray scale.                                                   

In the seventh step, insert values into equation (25) 
to find the surface temperature T of the particles when the 
thermal energy 𝑬𝒕𝒉  equals the photon energy (E) of the 
particle with a Bacterium mass in this confined regime:  

 𝑻 = 𝑬e𝒉𝒇
𝟏.𝟓	𝑲𝑩

= (J.TO	p)

(𝟏.𝟓	𝒙	𝟏.𝟑𝟖	𝒙	𝟏𝟎!𝟐𝟑	 𝑱𝑲	)
= 𝟗. 𝟐𝟕	𝒙	𝟏𝟎𝟐𝟐𝑲.                                                   

The value of this temperature much lower than a Planck 
Temperature	(𝑇ABCDEF = 1.41	𝑥	10HO𝐾) due to lower mass 
and density of this singularity.  

In the eighth step, substitute Bacterium mass m, 
quantum gravity balance radius R, and  reduced Planck 
constant approximately hℏ = 𝒉

𝟐𝝅
= 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔i, 

in eqn. (5) to calculate Heisenberg’s quantum energy balance 
(𝑬𝒒):                                          

  𝑬𝒒 =
ℏ𝟐

𝟖𝒎𝑹𝟐
= (𝟏.𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔)𝟐

(	𝟖	𝒙	J	NJI!5>	FQ	N	(J.M	N	JI!@L	X	)@		
=

𝟎. 𝟒𝟖	𝑱.                                                         
The value of quantum energy and gravitational energy is 
equalized and approximately (𝑬𝒒 = 𝑬𝒈 = 𝟎. 𝟒𝟖	𝑱	). 

In the Final steps, insert Bacterium mass m, 
quantum-gravity balance radius R, and  reduced Planck 
constant approximately (ℏ = 𝟏. 𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎-𝟑𝟒𝑱. 𝒔), in 
equation (13) to calculate the Heisenberg’s quantum pressure 
(𝑷𝒒):                                     

  𝑷𝒒 =
ℏ𝟐

𝟖	𝒎𝑹𝟓
= (𝟏.𝟎𝟓𝟒𝟓𝟕	𝒙	𝟏𝟎!𝟑𝟒𝑱.𝒔)𝟐

(	𝟖	𝒙	J	NJI!5>	FQ	N	(J.M	N	JI!@L	X	)>		
=

𝟗. 𝟖	𝒙	𝟏𝟎𝟕𝟗𝑷𝒂.                                                         
Then, the Quantum-Gravity Pressure Balance is 

approximately  f𝑷𝒒 = 𝑷𝒈 = 𝟗. 𝟖	𝒙	𝟏𝟎𝟕𝟗	𝑵/𝒎𝟐g, When 
quantum pressure 𝑷𝒒 and gravitational pressure 𝑷𝒈 are 
equalized. This is a maximum quantum degenerate pressure 
of particles with a Bacterium mass inside a Galactic mass 
singularity. The particles could be compressed to this tiny 
scale, and survived under this tremendous pressure and 
temperature. Then these particles behave like superparticles 
with a quantum-degeneracy pressure.    

The stellar cluster with mass of million Suns (𝑀 =
1.989	𝑥	10HK	𝑘𝑔) has been compressed to the size of an Iron 
Atom with radius r=126 pm to form a Quantum Singularity 
with a density (	𝜌 = 𝟐. 𝟑𝟕	𝒙	𝟏𝟎𝟔𝟒	𝒌𝒈/𝒎𝟑). Quantum 
Gravity Balance Radius R of a particle with mass of Sodium 
Chloride (NaCl) (	𝑚 = 𝟗. 𝟕𝟏𝟓	𝒙	𝟏𝟎-𝟐𝟔	𝒌𝒈) inside this 
singularity is (𝑹 = 4.2	𝑥	10-OL	𝑚) and quantum pressure 
approximately (𝑷𝒒 = 𝟏. 𝟏	𝒙	𝟏𝟎𝟕𝟑𝑷𝒂). In Quantum gravity 
physics, this scenario describes a microscopic particle with a 
mass of NaCl trapped and concentrated inside a quantum 
singularity with a mass of a million suns. When a particle falls 
into an event horizon of a black hole, it gets pulled toward the 
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center. However, we can look at the properties of the black 
hole itself based on the mass of a stellar cluster. We can also 
look at the quantum size of a single molecule of salt using 
quantum gravity balance equations. The salt particle could be 

dragged, trapped, crushed and squeezed steeply inside a 
singularity with a stellar cluster mass by quantum pressure, 
quantum gravity balance radius, and tremendous temperature.                                                    

               
Fig. 4. The Quantum Gravity Balance Radius R and Surface Temperature T of a Particle with the mass m of Sodium 

Chloride (NaCl) inside a Quantum Singularity with the Mass of a Stellar Cluster M and radius of an Atom r. 
 

                  The black hole singularity with mass of Sun (𝑀 =
1.989	𝑥	10HI	𝑘𝑔) has been compressed to the size of 
Hydrogen Atom with radius r=52.9 pm to form a Quantum 
Singularity with a density (	𝜌 = 3.21	𝑥	10PI	𝑘𝑔/𝑚H). 
Quantum Gravity Balance Radius R of a particle with mass 
of Proton or Hydrogen Atom approximately (	𝑚 = 𝑚{ =
1.673	𝑥	10-OM	𝑘𝑔) inside this Quantum singularity is (𝑅 =
9.48	𝑥	10-OH	𝑚) and quantum pressure approximately (𝑃| =
1.1	𝑥	10PG𝑃𝑎). The physical properties of a proton-mass 
particle under these conditions are entirely well defined by 
extreme gravity, which causes the particle to lose its identity, 
get torn apart by immense tidal forces, and experience a 
forced collapse toward a tiny volume point. In classical 
physics, a "singularity" has zero size. Packing the mass of the 
Sun into the size of a hydrogen atom means creating an object 
much smaller than a standard black hole's boundary. A star 
with the mass of our Sun naturally forms a black hole with a 
boundary (Schwarzschild radius) of about 3000 meters. 

Because a hydrogen atom is only about 52.9 pm wide, this 
object is already deep inside its own event horizon, where 
space and time twist. A massive object packed into the size 
of an atom. According to Einstein's Theory of General 
Relativity, the gravity is so strong that nothing can hold it up. 
The entire boundary will actively crush downward. The 
particle will not sit still; it is forced to move toward the center 
at nearly the speed of light. Inside this system, a proton-mass 
particle cannot maintain its normal physical properties. It is 
stripped of its structure by 3 billion Newtons of tidal force, 
dissolved into quarks, and forced into a continuous collapse 
toward a point of higher density. Quantum gravity balance 
pressure is necessary to suspend this contraction and the 
compression of a singularity to the size of an atom to form a 
Quantum singularity with the mass of stars and the size of 
atoms. The particle with subatomic mass would be trapped, 
concentrated, collapsed, and reduced in size to lower than 
zeptometres to form quantum foam of superparticles inside a 
quantum singularity with mass of stars and size of atoms. 
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Fig. 5. Physical Properties of particles with a mass of a proton inside a Quantum Singularity with the mass of the Sun and 

the size of a Hydrogen Atom. 
 

            The Star with mass of a Sun (𝑀 = 1.989	𝑥	10HI	𝑘𝑔) 
has been compressed to the radius r=3 km to form a Black 
Hole with a density (	𝜌 = 1.76	𝑥	10JT	𝑘𝑔/𝑚H). Quantum 
Gravity Balance Radius R of a particle with mass of 
Hydrogen Atom (	𝑚 = 𝑚} = 1.673	𝑥	10-OM	𝑘𝑔) inside a 
Black dwarf becomes (𝑅 = 5.83	𝑥	10-JJ	𝑚) and quantum 
pressure approximately (𝑃| = 1.23	𝑥	10T𝑃𝑎 = 1.23	𝐺𝑃𝑎). 
Then R=58.3 pm is the radius, or the distance between two 
hydrogen atoms that are stuck outside a solar-mass black 
hole. The hydrogen atom would stick to the edge of a black 
hole and remain in the same size. The surface temperature of 
a hydrogen atom at the edge of a black hole was very low, 
about 47.5 K, due to its distant location from the tidal effects 
of a black hole singularity. The hydrogen atoms and total 
types of atoms in the periodic table could be compressed to 
the size of subatomic particles or fabritons when they are 
dragged inward to the center of a black hole. The Star with 
mass of two Suns (𝑀 = 2	𝑥	1.989	𝑥	10HI	𝑘𝑔) has been 
compressed to the radius r=13.2 km to form a Neutron Star 
with a density approximately (	𝜌 = 4.13	𝑥	10JM	𝑘𝑔/𝑚H). 
Quantum Gravity Balance Radius R or intermediate distance 
of particles with mass of a Neutron particle (	𝑚 = 𝑚~ =
1.675	𝑥	10-OM	𝑘𝑔) at the edge of a Neutron star 
approximately (𝑅 = 1.7	𝑥	10-JI	𝑚) and quantum pressure is 
(𝑃| = 5.85	𝑥	10P𝑃𝑎 = 5.85	𝑀𝑃𝑎). Then R=0.17 nm is the 
radius, or the distance between two neutron particles that are 
stuck outside a neutron star. Neutrons would stick to the edge 
of a neutron star and remain the same size. The surface 
temperature of a neutron particle at the distant location of a 
neutron star was very low, about 5.55 K, due to its distance 
from the tidal effects of the Neutron star. The neutron 
particles and total types of subatomic particles could be 
compressed to the size of fabritons when they are dragged 
inward to the center of a neutron star.  
               The Star with mass of Sun (𝑀 = 1.989	𝑥	10HI	𝑘𝑔) 
has been compressed to the radius approximately to the radius 
of Earth r=6371 km to form a white dwarf Star with a density 

(	𝜌 = 1.84	𝑥	10T	𝑘𝑔/𝑚H). Quantum Gravity Balance Radius 
R or intermediate distance of particles with mass of an 
electron particle (	𝑚 = 𝑚s = 9.109	𝑥	10-HJ	𝑘𝑔) at the edge 
of a white dwarf star approximately (𝑅 = 1.21	𝑥	10-M	𝑚) 
and quantum pressure very low about (𝑃| =
5.88	𝑥	10-K	𝑃𝑎). Then (d=R) is the radius, wavelength of 
electron particles or the distance between two electron 
particles that are stuck outside a white dwarf star due to lower 
quantum gravity effect. The frequency of an electron particle 
at the edge of a white dwarf approximately (	𝑓 =
6.30	𝑥	10G	𝐻𝑧) and its surface temperature changed very low 
about (𝑇 = 2	𝑥	10-O	𝐾	).  Electrons would stick to the edge 
of a white dwarf and remain the same size because the 
quantum gravity pressure effects of neutron stars, white dwarf 
stars, and celestial objects on the particles at distant locations 
are very low. The role of quantum gravity balance in the 
distortion and compression of particles is slightly lower for 
objects with lower density as compared to the black hole 
singularity with higher density. Electron degeneracy pressure 
worked well in white dwarfs, neutron degeneracy pressure 
initiated at neutron stars, and thermal gravity balance started 
at the heart of massive stars to form new atoms. Then 
superparticle degeneracy pressure by the quantum gravity 
balance principle worked well to suspend the singularity from 
further contraction and annihilation. Superparticles 
degeneracy pressure is the phenomena occurred in the ultra-
dense regime, typically at the heart of black holes, inside the 
singularity sphere. The quantum gravity pressure effect that 
is released from normal objects with lower density is not high 
enough to cause changes in the structure of atoms and 
particles, but it plays a necessary role in keeping particles at 
limited distances from one another or expanding particles. 
Particles at the edge of stars, planets, and black holes could 
be captured, compressed, and concentrated to hold together 
slightly or tightly due to the quantum gravity principle. The 
quantum gravity balance principle plays an essential role in 



Quantum Gravity Balance Radius 

10853 , ETJ Volume 11 Issue 07 July 2026Sabir Sadiq                                                                                    

  

the formation and evolution of celestial objects, the 
multiverses, and the visible universe. 
               The star with mass of Sun (𝑀 = 1.989	𝑥	10HI	𝑘𝑔) 
has been compressed to the size of hydrogen atom to form a 
black hole singularity with a density (	𝜌 = 3.21	𝑥	10PI	𝑘𝑔/
𝑚H). Quantum Gravity Balance Radius R or intermediate 
distance of particles with mass of Fabriton particles 
(	𝑚 = 𝑚� = 9.109	𝑥	10-LJ	𝑘𝑔) at the edge of a singularity 
sphere approximately (𝑅 = 7.44	𝑥	10-OJ	𝑚). Its quantum 
pressure very high about (𝑃| = 6.67	𝑥	10MJ	𝑃𝑎). The 
frequency of a Fabriton particle at the edge of a singularity is 
(	𝑓 = 1.66	𝑥	10LK	𝐻𝑧) and its surface temperature changed 
very high to (𝑇 = 5.32	𝑥	10HL	𝐾	). Fabriton particles are a 

theoretical dark matter candidate proposed by the physicist 
Sabir Sadiq [62]. Introduced in his research papers on 
astronomy and gravitation. The theory suggests these 
particles occupy the spaces within atoms (between the 
nucleus and electrons) to hold them together, while also 
bridging the massive distances between stars and planets to 
hold stellar systems together as Atomic and Cosmic Glue. 
Inside supergiant black holes and singularities, extreme 
gravitational forces can compress and collapse dark fabriton 
particles, forcing them to annihilate and transform into 
ordinary matter and energy. In proposed theoretical 
frameworks (such as the "fabriton" model for dark matter 
particles), a fabriton particle is estimated to have an 
extremely tiny mass and size.  

 
Table 1: Quantum Gravity Balance Radius of Particles in a Confined System    

Density of Objects   
         (	𝝆)   

Mass of Particles   
 (𝒎)   

Quantum Gravity Balance 
Radius  

𝑹 = ]	
𝟗	ℏ𝟐

𝟏𝟐𝟖	𝝅𝟐		𝑮𝒎𝝆𝟐	^
𝟏
𝟕@

 

Quantum Gravity 
Pressure                                                                                                                                                                                                                                                                                                                                                                                                                                                  

       𝑷𝒒 =
ℏ𝟐

𝟖	𝒎𝑹𝟓
                                                                                                                                                                                                                                                                                                                                                                                                                                                 

𝟓. 𝟏𝟓	𝒙	𝟏𝟎𝟗𝟔	𝒌𝒈/𝒎𝟑 2.176	𝑥	10-G	𝑘𝑔 7.98	𝑥	10-HP	𝑚 1.96	x	10JJLPa 
 

𝟏. 𝟕𝟗	𝒙	𝟏𝟎𝟕𝟏 	
𝑲𝒈
𝒎𝟑  1	𝑥10-JK	𝑘𝑔 1.7	𝑥	10-OM	𝑚 9.8	𝑥	10MT𝑃𝑎 

 
𝟐. 𝟑𝟕	𝒙	𝟏𝟎𝟔𝟒	𝒌𝒈/𝒎𝟑  9.71	𝑥10-OP	𝑘𝑔 4.2	𝑥	10-OL	𝑚 1.1	𝑥	10MH𝑃𝑎 

 
𝟑. 𝟐𝟏	𝒙	𝟏𝟎𝟔𝟎	𝒌𝒈/𝒎𝟑 1.673	𝑥10-OM	𝑘𝑔 9.48	𝑥	10-OH	𝑚 1.1	x	10PGPa 

𝟏. 𝟕𝟔	𝒙	𝟏𝟎𝟏𝟗	𝒌𝒈/𝒎𝟑 1.673	𝑥10-OM	𝑘𝑔                58.3 pm 1.23	𝐺𝑃𝑎 
𝟒. 𝟏𝟑	𝒙	𝟏𝟎𝟏𝟕	𝒌𝒈/𝒎𝟑 1.675	𝑥10-OM	𝑘𝑔 1.7	𝑥10-JI	𝑚 5.85	𝑀𝑃𝑎	 

 
𝟏. 𝟖𝟒	𝒙	𝟏𝟎𝟗	𝒌𝒈/𝒎𝟑 9.109	𝑥10-HJ	𝑘𝑔                 1.21	𝑥	10-M	𝑚 5.88	𝑥	10-K	𝑃𝑎	 

 
 
12. CONCLUSION 
                 Quantum gravity balances in dense systems work 
by blending gravity with quantum mechanics to stop total 
collapse. In extreme objects like black holes, standard physics 
breaks down because gravity becomes infinitely strong. 
Quantum gravity introduces a fundamental limit where space 
and time cannot shrink any further, replacing infinite collapse 
and infinite density with a stable balance of radius, pressure, 
energy, frequency, and temperature. The tussle between 
gravitational energy and thermal energy prevents stars from 
collapsing. Electron degeneracy pressure keeps on the white 
dwarf stars, neutron degeneracy pressure enhanced the 
stability of neutron stars, and superparticles degeneracy 
pressure prevented the black hole singularity from additional 
contraction and collapsing by Quantum Gravity Pressure 
Balance. Indeed, our visible Universe is a Planck Singularity 
(Cosmic Seed) that formed within the Parent Supergiant 
Black Hole before the Big Bang and cosmic inflation, then 
this seed escaped into the Cosmic Void and evaporated into 

matter, energy, atoms, photons, particles, stars, galaxies, 
black holes, and whole celestial objects in our Universe. An 
escape velocity of particles from the external surface of a 
black hole singularity exceeded the speed of light. The speed 
of Superparticles may exceed light-years per second to 
quadrillion light-years per second, typically from parent 
supergiant black holes. We need to travel quadrillion light-
years per second to visit neighbouring universes. You should 
see the galaxy clusters and entire cosmic web in bright 
yellowish colour when you travel over the visible universe. 
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