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ABSTRACT

It was originally believed that only mass could create Black Holes. It is the purpose of this paper to
prove that the charge from White Dwarf Stars creates the majority of Black Holes. Stars with mass
below 1.44 Solar mass known as the Chandrasekhar Limit create White Dwarf Stars. Using the energy

in charge, Energy = nez/ (24me 1) where n corresponds to the number of electrons, White Dwarfs are

responsible for Solar Mass type or smaller Black Holes with charge. Stars bigger than 1.44 Solar Mass
create bigger size Black Holes without charge such as those from Neutron Stars or those located at the

center of a galaxy using the energy of mass, Energy = mc’. Since there are more stars smaller in size
than the sun, a majority of charged Black Holes are created by White Dwarf Stars. We calculate the size

of the Schwarzschild Radius of the White Dwarf as R = ne’ /(12 neomecz) where n corresponds to the

number of electrons drawn from the White Dwarf and sent into the Black Hole created. Only White
Dwarf Stars can create Black Holes with Mass, Angular Momentum, and Charge, albeit these Black
Holes will be smaller in size than those created by mass.
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ABSTRACT

It was originally believed that only mass could create Black Holes. It is the purpose of this paper to
prove that the charge from White Dwarf Stars creates the majority of Black Holes. Stars with mass
below 1.44 Solar mass known as the Chandrasekhar Limit create White Dwarf Stars. Using the

) 2 .
energy in charge, Energy = ne /(241T€0T) where n corresponds to the number of electrons, White

Dwarfs are responsible for Solar Mass type or smaller Black Holes with charge. Stars bigger than
1.44 Solar Mass create bigger size Black Holes without charge such as those from Neutron Stars or

those located at the center of a galaxy using the energy of mass, Energy = mc’. Since there are more
stars smaller in size than the sun, a majority of charged Black Holes are created by White Dwarf

Stars. We calculate the size of the Schwarzschild Radius of the White Dwarf as R = ncez/(12 neomecz)

where n corresponds to the number of electrons drawn from the White Dwarf and sent into the Black
Hole created. Only White Dwarf Stars can create Black Holes with Mass, Angular Momentum, and
Charge, albeit these Black Holes will be smaller in size than those created by mass.
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chandrasekhar limit, radius calculations.
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| INTRODUCTION

Charge is more effective on a microscopic level while mass is more effective on a macroscopic level.
Therefore, charge creates smaller sized Black Holes while mass creates larger sized Black Holes.

E=mc produces bigger Black Holes without charge.

E = {qz/(24neor)}x{e b + yze ¢ + yze + (y2 — 1Dx(6 + 6 ¢ )} which can be written as E = qz/(24ne0r)

for y =1 (Reference 1), produces smaller size charged Black Holes.

The material in a White Dwarf no longer undergoes fusion reactions, so the Star has no source of
energy. As a result, it cannot support itself by the heat generated by fusion against gravitational
collapse, but it is supported only by electron- degeneracy pressure, causing it to become extremely
dense. Physics of degeneracy yields a maximum Mass for a White Dwarf Star, the Chandrasekhar Limit
approximately 1.44 times the Mass of the Sun beyond which a White Dwarf Star cannot be created. The
charge of electrons from the White Dwarf are responsible for creating all the charged Black Holes. For
Black Holes created by the bigger Stars using their mass, the electrons are tied to their individual
atoms, and so all the mass: the neutrons, protons and electrons are bound together within the atom,
and act as one unit being drawn in by the Black Hole they create, even if the atoms are converted to
neutrons, positive ions and electrons by the gravity of the Black Hole. Since there is no net charge in
matter, a charged Black Hole cannot be created by the neutral matter of these bigger Stars.
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The inward force due to gravity that is not being cancelled by the outward force of fusion heat energy
changes the Carbon-Oxygen (C-O) atoms in the White Dwarf into a plasma of C-O ions and electrons.
Since electrons are lighter than the C-O nuclei they accelerate much faster under the gravitational force
to reach relativistic velocities. The inward gravitational force pushes the more massive C-O nuclei
toward the center of the White Dwarf Star while the electrons bouncing off the heavier material
accelerate remaining closer to its outer surface. The energy of the charge of electrons near the surface of
a White Dwarf creates space-time curvature around it. The faster electrons located near the surface will
enter the curved space-time into the potential well created by the White Dwarf Star. Once their number

equals n, the electrons will create a Black Hole of radius R = ne’ /(12 neomecz).

If more Energy (more electrons) from the White Dwarf goes into creating a bigger Black Hole, then the
remaining net positive Energy being greater will blow up as a Supernovae. If less Energy (fewer
electrons) from the White Dwarf goes into creating a smaller Black Hole, then the remaining net
positive Energy being smaller will blow up as a Novae. An explosion is only possible if a Black Hole is
created. If not, then the electrons will be drawn back into the White Dwarf by its net positive charge to
stabilize the White Dwarf by making its total charge neutral.

R(max) < 4.25 km for the Chandrasekhar Limit of 1.44 Solar Mass and n(max.) < 4.54)(1018 where n
corresponds to the number of electrons drawn in from the White Dwarf to create the Black Hole.
Smaller White Dwarf Stars near the Chandrasekhar Limit will create the larger sized Black Holes and
larger explosions with R closer to R(max) and n closer to n(max), while larger White Dwarf Stars at the
opposite end of the graph will create smaller sized Black Holes and smaller explosions.

The size of the Schwarzschild Radius for charge is given by R(q) = ncez/ (12 neomecz) which is the

corresponding equation for mass given by R(M) = 2GM/ ¢’ for creating Black Holes. Since E = ne’ /(24
e 0r) for “n” electrons at rest (K.E.=0), the Potential Energy (P.E.) of a White Dwarf will be nez/ (24

me ). From Conservation of Energy 1/ 2mev2 - nez/ (24me ) =0at the location of the Schwarzschild
radius, with r = R and v = ¢, and R(q) = nez/ (12 Tte 0mecz). We use the same method as was used to

calculate R for mass M noting that GM has now been replaced by n(ez/ 24me m .

R(e)/ R(me) = 6.93){1041 for a single electron or for n electrons, and that is the reason the charge of

electrons can create Black Holes while the mass of electrons cannot.

Setting R(e) = R(M), e/(12 me,m c”) = 2GM/c” and M = e’ /(24 e Gm ) = ke’/6Gm_= 6.32x10" kg,
This is mainly due to the big difference in the values of k and G, the constants of electric charge and
gravitational mass. The formula above implies that the charge of a single electron, 1.6x10_16C, is

equivalent to a mass of 6.32X1011kg to create a Black Hole of the same Schwarzschild Radius R. Hence
the charge of electrons in the White Dwarf Star are clearly superior to the mass of electrons at creating
Black Holes. This is the same reason that on a microscopic level charge dominates over mass since

F(charge)/F(gravity) = 2x10> for the force exerted between a proton and an electron due to its
dependence on k/G.

Most Stars end their lives as White Dwarfs (Reference 3). Hence most Black Holes from White Dwarfs
that are created with charge are plentiful. All Solar Masses beyond the Chandrasekhar Limit will create
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Neutron Stars and neutral Black Holes with only Mass and Angular Momentum, but these are in a
minority since there exist more stars with mass less than the sun than greater than the sun.

Graph of radius—mass relations for a model White Dwarf (Reference 2).
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Case 1: At the ChandraseFrom the Graph:
khar Limit, the radius of the White Dwarf Star is 0 and therefore it cannot create a Black Hole. R(max)

< 4.25 km and n(max.) < 4.54x1018.

Case 2: A White Dwarf size of 1.25 (Solar Mass) = 0.005 (Solar Radius) = 3.5x106m, Density = 1.39x
10" kg/ms, R=3.60km,n = 3.94X1018.

Case 3: The majority of White Dwarfs have a size of 0.6 (Solar Mass) = 0.0125 (Solar Radius) = 8.7x106
m for the Relativistic Fermi gas case. Density = 4.18)(108 kg/m3, R=177km,n = 1.89x1018 .

Case 4: A White Dwarf size of 0.125 (Solar Mass) = 0.025 (Solar Radius) = 1.75X107m, Density = 1.11x
107kg/m3, R=369m,n= 3.94x1017.

Case 5: In the extreme situation, a White Dwarf size of 0.04 (Solar Mass) = 0.04 (Solar Radius) = 2.8x
107m, Density = 8.66x105kg/m3, R=118m,n= 1.26x10" .

The three stages of creating a Black Hole that are portals to the fourth spatial dimension are:

Through a White Dwarf’s charge to create the smallest sized Black Holes with mass, angular
momentum, and charge.

Through a Neutron Star’s mass between 1.44 and 5 Solar Masses to create medium sized Black Holes
with mass and angular momentum. Neutron Stars have a radius of 4.25 km at the lower end and about
15 km at the larger end beyond which the Neutron Star will turn into a Black Hole.
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Directly through the mass of Stars bigger than 5 Solar Masses with a radius R between 15 km and 2.95x

10" 'km (100 billion Solar Mass Black Hole known as Phoenix A) to create the largest known size Black
Hole with mass and angular momentum.

ll.  CONCLUSION

While it takes the Sun’s Mass of 1.99)(1030 kg to create a Black Hole with R = 2.95 km, it takes the

charge of 3.15)(1018 electrons or 0.5 Coulombs (mass 2.87)(10_12 kg of electrons) from a White Dwarf to
create the same size Black Hole of R = 2.95 km. It is not the Sun’s mass but rather the charge of the
White Dwarf electrons that creates the Black Hole of this size. Hence our Sun must go through the
stages of becoming a Red Giant and then a White Dwarf before it can become a Black Hole.

Energy in charge will always dominate Black Hole creation over Energy in mass unless the Star is larger
as in the case of Stars above the Chandrasekhar Limit of 1.44 Solar Masses. These larger stars do not
become White Dwarf Stars but rather they become Neutron Stars or bigger sized Black Holes.

APPENDIX

Radius Calculations:

Starting with the radius of the electron = 4.68x10_16m (Reference 4) and the radius of the electron
neutrino = 2x 10 ~'m (Reference 5) and the mass of the electron = 0.511 MeV/ ¢*and the mass of the
electron neutrino = 2.2 eV/ ¢’ from the Standard Model of Particle Physics, we see that the ratio of their

radius is equal to the ratio of their masses. r /r =m /m = 4.68x10°/2x10"" = 0.511x10%/2.2 =

e e

2.3x105. We use this equality ratio of the radius and mass to calculate the radius of the proton, the
neutron, and the Up and Down Quarks.

For the Proton: rp/re = mp/me, r,= (938.27/0.511) X 4.68x10_16 = 8.593x10_13m 8.59x10_13m.

For the Neutron:  /r =m /m , r =(939.57/0.511) X 4.68)(10_16 = 8.605x10_13m 8.61x10 "m.
—-16 —-15

For the Up Quark: rUp/re = mUp/me, Tp = (2.3/0.511) x 4.68x10 = =2.1x10 "m.

For the Down Quark: 7, /r =m__ /m, = (4.8/0.511) x 4.68x10 " = 4.4x10” "°m.

= T
e Down e Down

Using this same ratio of radius to mass, the radius of the Carbon nucleus would be 1.02x10 'm and its
Density would be 4.51X106 kg/ m’. The Densities of all stable nuclei from Hydrogen to Lead varies from
6.30)(108 kg/m3 to 1.51x104 kg/m3 (Reference 6) which clearly contradicts what exists in Physics
College Books that all Nuclei have the same Density of 2.3){1017 kg/m3 (Reference 7) based on the

wrong assumption that the radius of most nuclei is proportional to A*® where A is their Mass Number.

REFERENCE

1. Irani, A. (2021) Matter-Antimatter Annihilation. Journal of High Energy Physics, Gravitation and
Cosmology, 7, 474-477. https://doi.org/10.4236/jhepgc.2021.72027
2. From the Internet: Wikipedia.com; White Dwarf Star: Mass-Radius Relationship.

The Charge of Electrons from White Dwarf Stars Create the Majority of Black Holes

© 2025 Great Britain Journals Press



3. Bradley Carroll and Dale Ostlie, An Introduction to Modern Astrophysics, Page 572, Cambridge
University Press (2017), University of Cambridge.

4. Irani, A. (2024) Calculations of the Electron Radius. Journal of High Energy Physics, Gravitation
and Cosmology, 10, 724-725. doi: 10.4236/jhepgc.2024.102044.

5. Irani, A. (2024) Estimates of the Charges and Size of the Three Types of Neutrinos. Journal of High
Energy Physics, Gravitation and Cosmology, 10, 1467-1469. doi: 10.4236/jhepgc.2024.104082.

6. Irani, A. (2024) Unpublished Report on the Radius and Density of Nuclei of the Periodic Table.

7. Serway & Faughn, College Physics, Fifth Edition, Page 960, Harcourt College Publishers, Orlando,
FL 32887-6777.

London Journal of Research in Science: Natural & Formal

The Charge of Electrons from White Dwarf Stars Create the Majority of Black Holes

© 2025 Great Britain Journals Press Volume 25 | Issue 2 | Compilation 1.0



London Journal of Research in Science: Natural & Formal

This page is intentionally left blank

The Charge of Electrons from White Dwarf Stars Create the Majority of Black Holes

n Volume 25 | Issue 2 | Compilation 1.0

© 2025 Great Britain Journals Press



