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Abstract

The Scalar Theory of Everything (STOE) model of hods and plenum
is extended to model charge and electric fields. The hods’ movements are
generating vortices in the plenum. These vortices are the electric charge
and also cause the coherent ripples postulated in the Hodge Experiment
simulation. Free hods are the electromagnetic signal. Gauss’s Law is a
simplification of the STOE model.
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1 INTRODUCTION

The Scalar Theory Of Everything (STOE) was developed to model cosmological
problems (Hodge 2015d). Hodge (2004) posited hods and plenum were the only
fundamental components of the universe. The hods were two dimensional round
surfaces. The hod was a magnet with one side plenum density ρ = 0 and the
other side was held at the highest (but not infinite) ρ = ρmax value in the
universe as shown in Fig. 1. The hod is positioned at the vertical line of Fig. 1
at the discontinuity in the ρ.

The plenum is a continuous, hyperelastic medium whose ρ gradient exerts a
force on the surface of the hod. The hod warps the plenum such that it causes
the gravitational mass of particles that are combinations of hods and plenum.
The plenum follows the heat equation that induces a 1/distance static warp
from hods, Sources, and Sinks. A temporary dynamic warp may be induced in
the plenum. A potential different from the static potential causes the plenum to
flow to restore the static potential. The plenum is also the inertial contributor
to matter and is able to obey the wave equation.

Because these are the only components of the universe, their properties and
their interaction must produce all the observed effects in the universe. The
fractal and one–universe principles are a corollary of the Reality Principle. All
the mathematics of the models have their analogy in our everyday life (Hodge
2015d). The problem is to discover their properties and how they interact. By
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Figure 1: Diagram of the ρ around
the hod.

Figure 2: Plot of the calculated ρ

from a hod.

using observations about the macro world, a model of photon diffraction was
developed that suggested new experiments (Hodge 2012, 2015a) and rejected the
wave model of light (Hodge 2015b,c, 2017b). The action of the plenum on the
hod surface was posited to be analogous to the Newtonian movement of a body
through a medium (Hodge 2012, section 2.2) in the direction perpendicular to
the hod surface. The plenum ρother from other hods effect on the test hod is
through the force generated by ~∇ρother which is the gravitational force. The
STOE rejects the “action at a distance” model. Action is by contact.

Photons were modeled and a simulation program created. The simulation
equation calculated ρ at the photon

ρ = ρL +
Kf

R
cos(KpR + Ktt + π), (1)

where ρL is the maximum plenum density in the vicinity of the photon caused
by all other hods, Sources, and Sinks; Kf , Kp, and Kt are constants; R is
the distance from the emitting hod; and t is the time parameter of the wave.
Because the simulation calculated the photon position in time increments, the
simulation considered the t component to be averaged such that it had no effect
in the simulation. Figure 2 shows the nature of the ρ variation from the hods
of a photon.

The photon model was a column of hods. The analogy of a linear array of
dipole antennas suggested the effect of the hods of a photon followed a sinc()
function. This was used to calculate the intensity Nρ of impact on ρ at R. The
resulting simulation equation was

ρ = ρL +
KfNρ

R
cos(KpR + π). (2)

The resulting model suggested a simulation that predicted the results of the
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Hodge Experiments (Hodge 2015c, 2017b). These diffraction and interference
experiments rejected wave models of light. This model’s success suggested other
properties of the components. Because the plenum had to carry true waves
according to the wave equation, the plenum carriers the inertia mass and the
speed of the waves is > 107c (Hodge 2014a). The Equivalence principle means
the hods capture a constant amount of inertial energy.

The simulation used an array with 8 to 12 antennas. Hodge (2017c) found
that the energy of a photon E = Nkh where N was the number of hods in the
photon, k was a constant, and h was Plank’s constant. The h is derived from
the photoelectric effect experiment that represents the amount of energy added
to a photon with one more hod added. Comparison of the difference of energies
of different light colors suggests there is large number of hods in the photons
of visible light. Therefore, the k represents the number of hods in a group that
represents a single dipole antenna in the simulation.

The hod width was assumed to be constant at about the plank length (≈ 1035

m). The electron may be ≈ 1022 m. If 103 photons make one electron, then
the photons are composed of 106 or more hods. Hodge (2017c) suggested there
may be few large groups (less than 50) of vortices in the diffraction experiments.
Thus, each large group has vortices from thousands of hods.

de Sangro et al. (2012) found the speed of coulomb field is compatible with
an electric field rigidly carried by an electron beam. That is, the speed of a
coulomb field is much faster than photons.

Jackson (2018) noted that relative motion of matter in a fluid produce
“. . . vortices at all known scales.” Therefore, the analogy proposition applies.
This suggests that the vortices exist at the scale of hods, also. Roychoudhuri
(2012) suggested the role of vortices at the quantum size scale was to give rise
to particles.

This Paper suggests the role of vortices at the quantum scale is the electric
charge. Electromagnetic signals are composed of hods. The model of hods and
plenum interaction is discussed in section 2. The Discussion and Conclusion are
in section 3.

2 The model

The speed of the coulomb field suggests the coulomb field is a plenum char-
acteristic. The speed of an electromagnetic signal (EM) suggests the EM is
a hod/photon characteristic. Because vortices may be observed at all known
scales, the fractal structures of the universe suggest vortices exist in the plenum.
The STOE suggests the vortices are the carrier of the coulomb field.

The analogy to aerodynamics suggests vortices are formed when the trailing
edge of an airfoil looses contact with the surrounding fluid. This is diagramed
in Fig. 3 for the case when the velocity ~v of the hod is parallel to the hod
surface. Because free hods, photons, and neutrinos present a zero cross-section
to the direction of motion, they have the velocity of the speed of light c parallel
to the hod surface, the vortices are formed one at a time at a production rate
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Figure 3: Diagram of the formation
of a vortex at the trailing edge when
the ~v or ~∇ρ is parallel to the hod
surface.

Figure 4: Diagram of the structure
of the plenum in a negative vortex.

η = η(ρ, v) that is a function of the ρL and the hods velocity. Note the velocity
of the hod is the velocity of light which is dependent on the ρL of the volume
around the hod (herein “local”).

The left edge of the hod (Fig. 3) shows the streamline of ρ in a tight, high
~∇ρ circle. The plenum is hyperelastic and the near circulation at the hod
edge causes the streamlines to become free in the plenum. Vortices formed this
way are called “negative” vortices. Because the plenum is inviscid, this is not
a circulation in the sense of aerodynamics, which requires viscous flow. The
vortices can exert no tangential force. However, vortices can exert a radial force
∝ ~∇ρ.

Figure 4 diagrams the ρ structure of a negative vortex (N-vortex). The ρ is
much higher in the vortex than ρL. The analogy is the tornado where one end
of the vortex axis is held at a “ground” value. This value is the peak ρ = ρmax.
The amount of plenum in the vortex is constant unless an external event occurs.
Therefore, all negative vortices have the same amount of enclosed plenum.

Therefore, the equipotential lines of the plenum around the center of the
vortex are stable. If a vortex approaches another vortex, the ρ near one side
of each vortex rises above the static limit. This causes the vortices to repel
and spread to form a constant, vortex flux density ~F surface from their point
creation.

Further, other vortices cause the vortices to flow in the plenum. Because the
plenum is inviscid, the vortices can move a considerable distance. The velocity
~V (~r, θ, ζ) of the vortices is the velocity of waves in the plenum (V (r, θ, ζ) >> c)
in the spherical coordinate system where θ is in the plane of the equipotential
surface of the local ρ. This plane is perpendicular to the generating hod. The
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Figure 5: Diagram of the flow of
vortexes and the ρ value along the
path.

Figure 6: Diagram depicting paths
of vortices from the generating hod.

vortex is spherical.
The vortices also contribute to the ρ. The vortices form a dynamical ρ value

approximating a cosine function in addition to the static value. The ρ value
along such a line of vortices (Fig. 5) is approximated to be a cos() function in
the diffraction simulation.

Figure 6 depicts the possible paths of vortices immediately after creation.
The V = |~V | = constant. However, the θ and ζ changes in response to nearby
vortices. The path length a vortex travels for a given time is the same for
all vortices. However, not all the vortices paths appear to be from a source
(~∇ • ~V 6= 0). All hods have the same emission rate ηN of vortices. All vortices
from a hod eventually pass through a closed surface enclosing the ith hod.

If the radius ri from the ith hod to a Gaussian Surface S is large, the ~FNi

becomes more uniform and normal to S. Consider, two hods H1 and H2 sepa-
rated by a distance r12 large enough such that FN is uniform on their respective
S. The ~V2 may be assumed to be normal and uniform across the spherical sur-
face S2 for large r2. The vortices from each are the same type. Therefore, the
analogy with macro-size suggests the vortices add and not cancel. Therefore, η

add ηN12 = ηN1 + ηN2 and fluxes add ~FN12 = ~FN1 + ~FN2 through the surface
enclosing both S12. The force of hods on other hods depends on the the static
force and the dynamic force of the flux from one hod impacting the other hod.
The dynamic force FN12 of H2 on H1 depends on the ηN2 on the normal area
of H1 presented to H2 (see Fig. 7). The dynamic force of like vortex flow is op-
posite to the attractive static force. Therefore, the vortices obey the divergence
theorem and obey Gauss’s Law for large distance.

For small r the ~FN may not be radial or uniform as depicted in Fig. 6. If
two hods are close, the flux from each may be attractive as depicted in Fig. 8.
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Figure 7: Diagram depicting the
force of the flux of H2 on H1.

Figure 8: Diagram depicting the
force of the flux when hods are very
close.

This is forming the structure of a photon (Hodge 2012). The flux perpendicular
to the plane of the hods is reduced to only at the ends of the photons. The
flux in the plane of the hods remains and, at larger distance, encircles the
photon. Hods this close also influence the formation of vortices of neighbor
hods. Thus, the emissions of hods in a photon become synchronized. This is
seen in the macroscopic world as two close cyclone type vortices such as drains
of fluid merge to become one large vortex (Fig. 9). The large vortices form the
dynamical addition to the static ρ of Fig. 2.

The vortex formed by a hod traveling in a direction perpendicular to its
surface (a P-vortex) is a ring as depicted in Fig. 10. The center of the ring
is at ρ = ρmax. The rate of emission ηP of this travel is the same as ηN .
If the P-vortex collides with a N-vortex, the vortex action ceases and the ρ

dynamical addition to the static ρ becomes zero. This is in analogy to the
macroscopic observation that different vortices cancel each other. Therefore,
the Gaussian surface at large distance enclosing both has no flux through it.
However, some vortexes will curve enough so that a pressure will exist to push
the hods together. However, this pressure will be short lived because the hods
are traveling in different directions and the hod presenting an edge will travel
much faster than the hod presenting a flat.

Hodge (2014b) suggested the structure of the electron and positron. Fig-
ures 11 and 12 show the electron and positron, respectively, traveling into the
page. These structures are composed of photons. Therefore, the large vortices
of Fig. 9 apply. The electron has more edges than flats and, therefore, ηN > ηP .
The positron has more flats than edges and, therefore, ηP > ηN .

A Gaussian Surface around the electron will have varying ηN through the
surface. The usual derivation of integration around S with large radius yields
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Figure 9: Diagram depicting the
flow of vortices from a photon.

Figure 10: Diagram depicting a ring
vortex formed by a hod traveling
perpendicular to its surface.

Figure 11: Model of the electron. Figure 12: Model of the positron.
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Gauss’s Law for ηN and ηP . If S is close to the electron, there will be parts where
the ηP will not be normal or uniform to the surface. This non-uniformity may
cause experiments to deviate from the Gausses Law. A possible speculative
example is the electron in an atom. The positive vortices may approach the
electron from the side where ~FN is small. This may yield a repulsive pressure
on the electron close to the nucleus because the positive charges eliminate the
negative charges between the nucleus and the electron. The ρ on the side of
the nucleus will be higher, therefore repulsive. This situation changes as the
distance between the nucleus and electron increases. The same applies to the
positron and other charged particles. This may be the reason electrons orbiting
a nucleus do not emit energy or collapse to smaller orbits.

Consider the free hods traveling close to particles. The positive charge par-
ticles will have the P-vortices cancel some of the N-vortices of the hod. The hod
will be weakly attracted to the positive charges. The N-vortices of the Negative
charged particles will cause a strong repulsion. A material such as a wire with
excess electrons will cause an outward flow of hods. The material with a scarcity
of electrons (positive charge) adsorbs some hods. Therefore, the flow of hods is
the EM signal.

3 Discussion and Conclusion

The STOE proposes interactions are (1) hods warp the plenum, (2) the plenum
density level change is transmitted according to the superposition principle in
non-interacting waves at superluminal speeds, and (2) the plenum directs the

hods through ~∇ρ. Therefore, all interactions are non-local in relation to Bell’s
Theorem. Photons and matter may interfere with itself via reflection of plenum
waves and with other photons and matter.

This paper looked at the ad hoc creations of fields and charges that seem
to have no emergent foundational entities. Indeed, the fields and charges are
assumed to be the fundamental entities. The STOE components are assumed
to emerge into objects that have analogies in the macroscopic world. The den-
sity of these entities then forms fields. Thus, fields and charges are emergent
characteristics.

Traditional electrostatics considers electric lines of force originate from areas
of positive divergence (sources) and end at areas of negative divergence. The
STOE model considers both positive and negative areas have positive divergence
with different vortices. The different vortices extinguish each other wherever
they intersect.

This paper introduces Gauss’s Law into the STOE. After all, the STOE
started for Newtonian concepts.

These speculations now need an experiment. Hopefully, an experiment to ex-
plore the electromagnetic fields using the considerations herein will be devised.
Two possible areas to explore are (1) close to the electron and (2) where a differ-
ence between a flow from sources to sinks and the elimination positive sources
and negative sources exists. Further, applicability of the STOE to Maxwell’s
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equations should be explored.

References

Hodge, J.C., 2004, Changing universe model with applications,
http://www.arxiv.org/PS cache/astro-ph/pdf/0409/0409765v1.pdf

Hodge, J.C., 2012, Photon diffraction and interference, IntellectualArchive,
Vol.1, No. 3, P. 20,. http://intellectualarchive.com/?link=item&id=597

Hodge, J.C., 2013, Scalar Theory of Everything model correspondence to the
Big Bang model and to Quantum Mechanics, IntellectualArchive, Vol.3,
No. 1, P. 20, 2013. http://intellectualarchive.com/?link=item&id=1175
https://www.academia.edu/17626492/ model and to Quantum Mechanics
http://intellectualarchive.com/?link=item&id=1175 note the ’́ıs for

Hodge, J.C., 2014a, Inertia according to the STOE, Intellectu-
alArchive, Vol.5, No. 1, P.1 , ISSN 1929-4700, Toronto, Jan. 2014,
http://intellectualarchive.com/?link=item&id=1676

Hodge, J.C., 2014b, Structure and spin of the neutrino, electron, and positron,
IntellectualArchive, Vol.5, No. 2, P.1 , ISSN 1929-4700, Toronto, Jan. 2014,
http://intellectualarchive.com/?link=item&id=1694

Hodge, J.C., 2015a, Single Photon diffraction and inter-
ference, http://intellectualarchive.com/?link=item&id=1557
https://www.academia.edu/14321901/

Hodge, J.C., 2015b, Light diffraction experiments that
confirm the STOE model and reject all other mod-
els, http://intellectualarchive.com/?link=item&id=1578
https://www.academia.edu/15503799/

Hodge, J.C., 2015c, Diffraction experiment and its STOE pho-
ton simulation program rejects wave models of light, In-
tellectualArchive, Vol.4, No. 6, P.11 , ISSN 1929-4700,
Toronto, 2015, http://intellectualarchive.com/?link=item&id=1603
https://www.academia.edu/17116351/ see video ”stoe photon diffraction”.
(https://www.youtube.com/channel/UCc0mfCssV32dDhDgwqLJjpw)

Hodge, J.C., 2015d, Universe according to the STOE, In-
tellectualArchive, Vol.4, No. 6, P.6 , ISSN 1929-4700,
Toronto, 2015, http://intellectualarchive.com/?link=item&id=1648
https://www.academia.edu/19564786/

Hodge, J.C., 2017a, STOE model of voids in cosmology, charge, point particles,
and atomic spectra http://intellectualarchive.com/?link=item&id=1855



REFERENCES 10

Hodge, J.C., 2017b, Hodge experiment (continued) of interference with a slit
in a transparent mask rejects wave models of light, IntellectualArchive,
Vol.6, No. 5, 2017, http://intellectualarchive.com/?link=item&id=1862
video: https://www.youtube.com/watch?v=A07bogzzMEI

Hodge, J.C., 2017c, STOE simulation of photon spectrographic behavior
http://intellectualarchive.com/?link=item&id=1884

Jackson, P., 2018, Ridiculous simplicity https://fqxi.org/community/forum/topic/3012

Roychoudhuri, C., 2012, Next Frontier-Space as a Complex Tension Field, J. of
Mod. Phys., 3, 1357, 2012.

de Sangro, R. et al., 2012, Measuring Propagation Speed of Coulomb Fields
https://arxiv.org/abs/1211.2913


