Special Project 12: The Fall of Potential Energy
into the Gravitational Cone

Abstract
This paper develops a mathematical framework for the concept of po-
tential energy ”falling” into the universe, condensing into the gravitational
cone and eventually contributing to the formation of matter. We model
the transition of potential energy into kinetic energy and mass, draw-
ing from classical mechanics and energy-mass equivalence to describe the
accumulation of mass within the cone.

1. Potential Energy as a Scalar Field Outside the
Universe

We begin by describing potential energy as a scalar field ®, which exists in
a pre-universal state. This field represents potential energy that is ready to
manifest but is not yet active.

Potential Energy as an External Field

The potential energy ® exists in a region outside of the observable universe,
analogous to a gravitational field at the top of a hill. We can express this
potential energy using a general scalar field:
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where ®(r) is the gravitational potential energy at distance r from the source,
G is the gravitational constant, and M is an effective mass representing the
potential energy field.

2. Transition of Potential Energy into Kinetic
Energy in the Cone

As the potential energy ”falls” into the universe through the gravitational cone,
it begins to convert into kinetic energy and internal energy stored within the
cone’s field. We model this transition using the principle of conservation of
energy.



Energy Transition Equation

As potential energy ® condenses and moves toward the cone, we describe the
conversion of this energy into kinetic energy K and internal energy U within
the cone:
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where K is the kinetic energy of the particles within the cone and U represents
the internal energy (e.g., gravitational binding energy) within the cone.

Energy Density Flux

The flow of potential energy into the cone can be modeled as a flux of energy
density F', which decreases as potential energy is converted into kinetic energy:
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This flux represents the "fall” of potential energy, which diminishes as it enters
the cone and is converted into kinetic energy and mass.

3. Gravitational Potential Energy Function

To model the gravitational potential energy of this external field, we use the
classical gravitational potential formula, which describes the energy at a distance
from the source.

Gravitational Potential Energy Function
The potential energy function is given by:
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where r is the distance from the source of potential energy. This function will
decrease as the field moves toward the cone.

Kinetic Energy Conversion

As the potential energy ”falls” into the cone, it converts into kinetic energy.
The kinetic energy K of a particle moving with velocity v is given by:
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where m is the mass of the particle and v is the velocity at which the energy
transitions into the cone.



4. Mass Accumulation in the Cone

As potential energy flows into the gravitational cone, it accumulates as mass.
Using Einstein’s equation for energy-mass equivalence, we can express how the
energy is transformed into mass.

Energy-Mass Equivalence

Using Einstein’s equation E = mc?, we relate the potential energy ® to the

effective mass m that is accumulated in the cone:
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where c is the speed of light. This mass contributes to the gravitational field of
the cone and may eventually lead to the formation of particles.

Rate of Mass Accumulation

To describe how mass accumulates over time, we calculate the rate of change of
mass in the cone:
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This equation describes how potential energy is continuously converted into
mass as it is drawn into the gravitational cone.

5. Modeling the Potential as a Function of Dis-
tance and Time

To model the flow of potential energy into the gravitational cone, we use a
differential equation to represent the flow of potential energy, accounting for
the gravitational pull of the cone.

Differential Equation for Potential Flow

We use the following differential equation to model the rate of change of potential
energy as it "falls” into the cone:

dd M

bl il

dr r2
This equation describes how the potential energy decreases as it flows toward
the cone, with the gravitational pull of the cone accelerating its movement.



Conclusion

This mathematical framework models the transition of potential energy from a
state outside the universe into the gravitational cone, where it is converted into
kinetic energy and mass. By using classical mechanics and energy-mass equiva-
lence, we show how potential energy condenses into form, leading to the creation
of matter. This model provides a scientific basis for the idea that the universe’s
potential energy is the foundation for all cosmic structure, contributing to the
formation of matter and energy within the gravitational cone.



