
Theoretical Framework for Gravity Arising from
Electromagnetic Radiation, Matter Creation, and
Seeding within a Gravitational Cone

This section explores the possibility of creating gravitational effects from electro-
magnetic radiation, with a theoretical framework that supports the generation
of gravity and matter within a gravitational cone. Additionally, we consider
the effect of pre-existing matter within the cone, such as remnants from stellar
explosions, acting as a ”seed” to enhance and stabilize the process of element
formation.

1. Energy-Momentum Tensor for Electromagnetic Fields

In general relativity, the source of gravity is the energy-momentum tensor Tµν ,
representing the distribution of energy, momentum, and stress in spacetime. For
electromagnetic fields, this tensor is given by:

Tµν
EM =
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µ0

(
FµαF ν

α − 1

4
ηµνFαβFαβ

)
(1)

where:

• Fµν is the electromagnetic field tensor,

• ηµν is the Minkowski metric for flat spacetime,

• µ0 is the permeability of free space.

This tensor describes how electromagnetic fields contribute to spacetime
curvature, suggesting that intense electromagnetic fields could generate a grav-
itational field.

2. Einstein’s Field Equations with Electromagnetic Contri-
bution

The Einstein field equations relate spacetime curvature (through the Einstein
tensor Gµν) to the energy-momentum tensor:

Gµν =
8πG

c4
Tµν (2)

For an electromagnetic field in vacuum, we replace Tµν with Tµν
EM:

Gµν =
8πG

c4
Tµν
EM (3)

This equation implies that electromagnetic energy and momentum can curve
spacetime, creating gravitational effects.
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3. Seeding Effect of Pre-Existing Matter within the Cone

The presence of pre-existing matter, such as elements from supernova remnants
or previous stellar explosions, could provide a ”seeding” effect to catalyze and
stabilize fusion processes within the cone. This matter would contribute to
energy density and support the formation of new elements by acting as a source
of nuclei for further nuclear reactions.

Effect on Energy Density and Gravitational Compression

1. **Increased Density for Catalysis**: Pre-existing elements increase the over-
all density ρ within the cone:

ρtotal = ρinitial + ρseed (4)

where ρinitial is the base energy density due to electromagnetic radiation, and
ρseed is the density contribution from the pre-existing matter.

2. **Enhanced Gravitational Pull**: The gravitational influence of the
seeded matter would create an inward compression force, helping to maintain the
high-energy-density environment. Gravitational compression can be modeled as:

Fg =
GMseedm

r2
(5)

where Mseed is the mass of pre-existing matter, m is the mass of particles being
compressed, and r is the radial distance within the cone.

3. **Catalytic Effect on Fusion**: Pre-existing nuclei, especially heavier
elements, can absorb energy and participate in fusion, providing a ”catalyst”
effect by capturing protons or neutrons and initiating further fusion reactions.
For instance, if carbon is present, it could further capture helium nuclei to form
oxygen via:

12C+ α → 16O+ γ (6)

4. Radiation Pressure, Energy Density, and Potential for
Matter Creation along the Cone

Electromagnetic radiation exerts radiation pressure, given by:

P =
E

c ·A
(7)

where:

• E is the energy of the radiation,

• c is the speed of light,

• A is the area over which the radiation is distributed.

2



As we approach the apex of the gravitational cone, radiation pressure and
energy density increase. This rise in energy density along the cone’s axis could
theoretically create conditions conducive to particle formation and matter cre-
ation. Specifically:

• **Midpoint of the Cone**: At intermediate energy densities, radiation
pressure may reach levels high enough to facilitate particle formation,
such as the creation of protons and neutrons from high-energy photon
collisions.

• **Three-Quarters of the Way Along the Cone**: Approximately three-
quarters of the way along the cone, energy density could reach the thresh-
old required for carbon synthesis, 1014 J/m

3
at around 108 K. Here, con-

ditions would support the triple-alpha process, allowing the formation of
carbon.

• **Apex of the Cone**: Near the apex, where energy density and curva-
ture are at their highest, conditions could support the synthesis of even
more complex elements. The energy density here would approximate those
found in stellar cores, possibly allowing for heavier element formation.

5. Momentum and Energy Density Comparison with Quasar
Jets

Assuming an energy density equivalent to the combined radiative power of mil-
lions of suns, the momentum and radiation pressure at the apex would have
immense impacts on matter formation:

• **Total Power Estimate**: For comparison, the Sun radiates approxi-
mately 3.8× 1026 watts. Focusing light from one million suns at the apex
would yield:

Ptotal = 106 × 3.8× 1026 = 3.8× 1032 W (8)

• **Total Momentum Transfer**: The momentum associated with electro-
magnetic radiation over time t is p = E

c . For a power P over t = 1 second,
the momentum transfer would be:

ptotal =
Ptotal × t

c
=

3.8× 1032

3× 108
≈ 1.27× 1024 kg m/s (9)

• **Effect on Matter**: This high energy density and momentum would cre-
ate extreme pressures at the apex, similar to the acceleration of particles
in quasar jets but at a higher energy scale. Particles may reach relativis-
tic speeds, support particle-antiparticle pair creation, and undergo fusion
under these conditions.

• **Jet-Like Behavior**: Similar to quasar jets, any excess energy or par-
ticles that escape the apex could form a high-energy jet, though gravita-
tional or magnetic containment could also result in a stable fusion envi-
ronment for extended element formation.
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6. Conclusion: Gravitational Potential and Matter Cre-
ation within the Cone

The concentrated energy within the gravitational cone—equivalent to or exceed-
ing the solar radiative power—suggests that gravitational effects, combined with
momentum from intense electromagnetic fields, are sufficient to produce condi-
tions analogous to those in stellar environments. The gravitational compression
and energy density could not only support particle formation and fusion but
may indeed create a sustainable environment for the ongoing formation of heav-
ier elements. Thus, the gravitational cone, seeded with additional matter, could
generate gravitational forces and sustain fusion, surpassing the Sun’s capacity
to produce and compress matter.
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