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Introduction

Our exploration begins with foundational principles in modern physics, in-
cluding Einstein’s mass-energy equivalence, E = mc2, and extends to the de-
velopment of a unified theoretical model for all fundamental forces—gravitational,
electromagnetic, strong, and weak—using a fourth power term in the denom-
inator and incorporating a time scaling factor. This model integrates mass,
spin, and distance to describe interactions, eschewing the traditional concept
of charge in favor of relative spin alignment.
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Chapter 1

Foundations

1.1 Einstein’s Mass-Energy Equivalence

E = mc2

This principle serves as a basis for understanding the intrinsic energy asso-
ciated with a particle’s mass, underpinning all force interactions.

1.2 Formation of the New Model

Theoretical discussions led to considering how all fundamental forces could
be described using common principles of mass, spin, and distance. The idea
emerged to introduce a fourth power term and time scaling to address long-
range behaviors and dynamic aspects of interactions.
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Chapter 2

Theoretical Discussions

2.1 Relative Spin Alignment

Spin is a fundamental property of particles, representing intrinsic angular
momentum. The relative spin alignment between particles can influence the
strength of their interactions.

• Parallel Spins (Aligned): When two particles have spins aligned in
the same direction, they interact more strongly. This is represented by
Srel = +1.

• Antiparallel Spins (Opposed): When two particles have spins in
opposite directions, the interaction is weaker. This is represented by
Srel = −1.

• Orthogonal or Random Spins: When spins are orthogonal or ran-
domly aligned, the interaction strength is intermediate. This can be
represented by Srel = 0.

2.2 Fourth Power Term and Time Scaling

The introduction of the ( r
λ
)4 term modifies the force at larger distances,

providing a way to unify short-range and long-range behaviors. Time scaling
is introduced to account for dynamic aspects of particle interactions over
time, represented by τ .
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Chapter 3

Unified Force Equations

3.1 Gravitational Force

Fgravity =
Gm1m2

r2

 1

1 +
(

r
λg

)4


• G: Gravitational constant

• m1, m2: Masses of interacting particles

• r: Distance between particles

• λg: Characteristic length scale for gravity

3.2 Electromagnetic Force

Felectromagnetic =
kem1m2(1 + Srel)

r2

 1

1 +
(

r
λe

)4


• ke: Electromagnetic constant (analogous to Coulomb’s constant)

• m1, m2: Masses of interacting particles

• r: Distance between particles
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• Srel: Relative spin alignment

• λe: Characteristic length scale for electromagnetism

3.3 Strong Force

Fstrong =
Gsm1m2(1 + Srel)

r2

 1

1 +
(

r
λs

)4


• Gs: Strong force constant

• m1, m2: Masses of interacting particles

• r: Distance between particles

• Srel: Relative spin alignment

• λs: Characteristic length scale for the strong force

3.4 Weak Force

Fweak =
GFm1m2(1 + Srel)

r2

(
1

1 +
(
r
τ

)4
)

• GF : Fermi constant

• m1, m2: Masses of interacting particles

• r: Distance between particles

• Srel: Relative spin alignment

• τ : Time scaling factor



Chapter 4

Validation Approach

4.1 Mathematical Consistency

• Ensuring dimensional consistency and the absence of mathematical
anomalies in the equations.

• Checking the renormalizability and gauge symmetries of the model.

4.2 Empirical Comparison

• Testing the model against experimental data for each of the fundamen-
tal forces.

• Comparing predictions with known binding energies, decay rates, scat-
tering experiments, and astronomical observations.

4.3 Parameter Fitting

• Adjusting parameters (Gs, λs, etc.) to fit observed data.

• Validating spin dependence with data from experiments involving po-
larized particles.
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Chapter 5

Practical Calculations

5.1 Gravitational Force

5.1.1 Planetary Motions

We can predict planetary motions using the modified gravitational force equa-
tion and compare these predictions with observed astronomical data.

5.1.2 Near Black Holes

Simulating gravitational interactions near black holes and comparing the
results with observations from gravitational wave detectors will help validate
the model in strong-field regimes.

5.2 Electromagnetic Force

5.2.1 Behavior of Charged Particles

We can predict the behavior of charged particles in various fields and compare
these predictions with experimental results from particle accelerators and
electromagnetic experiments.
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5.3 Strong Force

5.3.1 Binding Energies of Nuclei

Using the modified strong force equation, we can predict the binding energies
of various nuclei and compare them with experimental values.

5.3.2 Quark Interactions

Simulating quark interactions within protons and neutrons and comparing
the results with data from high-energy collisions will provide further valida-
tion.

5.4 Weak Force

5.4.1 Beta Decay

Predicting beta decay lifetimes and neutrino interaction cross-sections us-
ing the modified weak force equation and comparing these predictions with
observed particle decay data will help validate the model.



Chapter 6

Example Calculations

6.1 Gravitational Force Example

6.1.1 Planetary Motion Calculation

Consider two masses m1 and m2 in orbit around each other at a distance r.
Using:

Fgravity =
Gm1m2

r2

 1

1 +
(

r
λg

)4


Given: G = 6.674× 10−11Nm2/kg2, m1 = 5.972× 1024 kg, m2 = 7.348×
1022 kg, r = 3.844× 108m, λg = 1.0× 1010m

Calculate:

Fgravity =
(6.674× 10−11)(5.972× 1024)(7.348× 1022)

(3.844× 108)2

(
1

1 +
(
3.844×108

1.0×1010

)4
)

Simplify and solve to find the gravitational force.

6.2 Electromagnetic Force Example

6.2.1 Particle Interaction Calculation

Consider two particles with masses m1 and m2 and relative spin alignment
Srel at a distance r.
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Using:

Felectromagnetic =
kem1m2(1 + Srel)

r2

 1

1 +
(

r
λe

)4


Given: ke = 8.987 × 109Nm2/kg2, m1 = 9.109 × 10−31 kg, m2 = 1.672 ×
10−27 kg, Srel = +1, r = 1.0× 10−10m, λe = 1.0× 10−9m

Calculate:

Felectromagnetic =
(8.987× 109)(9.109× 10−31)(1.672× 10−27)(1 + 1)

(1.0× 10−10)2

(
1

1 +
(
1.0×10−10

1.0×10−9

)4
)

Simplify and solve to find the electromagnetic force.

6.3 Strong Force Example

6.3.1 Nucleon Interaction Calculation

Consider a proton and neutron with masses mp and mn and relative spin
alignment Srel at a distance r.

Using:

Fstrong =
Gsmpmn(1 + Srel)

r2

 1

1 +
(

r
λs

)4


Given: Gs = 1.0 × 1038Nm2/kg2, mp = 1.673 × 10−27 kg, mn = 1.675 ×
10−27 kg, Srel = +1, r = 1.0× 10−15m, λs = 1.0× 10−14m

Calculate:

Fstrong =
(1.0× 1038)(1.673× 10−27)(1.675× 10−27)(1 + 1)

(1.0× 10−15)2

(
1

1 +
(
1.0×10−15

1.0×10−14

)4
)

Simplify and solve to find the strong force.
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6.4 Weak Force Example

6.4.1 Beta Decay Calculation

Consider two particles with masses m1 and m2 and relative spin alignment
Srel at a distance r.

Using:

Fweak =
GFm1m2(1 + Srel)

r2

(
1

1 +
(
r
τ

)4
)

Given: GF = 1.166× 10−5GeV−2, m1 = 9.109× 10−31 kg, m2 = 1.674×
10−27 kg, Srel = +1, r = 1.0× 10−18m, τ = 1.0× 10−18m

Calculate:

Fweak =
(1.166× 10−5)(9.109× 10−31)(1.674× 10−27)(1 + 1)

(1.0× 10−18)2

(
1

1 +
(
1.0×10−18

1.0×10−18

)4
)

Simplify and solve to find the weak force.



18 CHAPTER 6. EXAMPLE CALCULATIONS



Chapter 7

Conclusion

The new model proposes a unified framework for describing the fundamental
forces based on mass, spin, and distance, integrating a fourth power term
and time scaling. Initial theoretical calculations suggest the model is math-
ematically consistent and can align with empirical data. Further numerical
simulations and detailed comparisons with experimental results are necessary
to fully validate the model.

This unified approach aims to provide a deeper understanding of fun-
damental interactions, potentially offering advantages over existing models.
The summary and proposed equations serve as the basis for a new paper
detailing the theoretical foundations, mathematical formulations, practical
calculations, and empirical validations of this innovative model.
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