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Contiguously aligned electric fields provide mechanism to
replicate Newtonian instantaneous influence-at-a-distance

Frank H. Makinson*

Abstract: The structure of helical electromagnetic waves, with a longitudinal component,
provides a mechanism that can account for Newtonian gravity instantaneous influence-at-
a-distance.  Basic electromagnetic principles applied to helical electromagnetic field struc-
tures identify a contiguous alignment from the point of origination to the point where the
electromagnetic field has propagated. Once the electromagnetic field has propagated at the
speed of light from the source to some point, the influence of the field-to-field coupling
may not be limited to the speed of light.
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I. Introduction

 Newtonian gravity contains an enigma that constantly hangs over the current curved space-time
theory of gravity. Newtonian mechanics, when applied to calculating the orbits of planetary objects and
trajectories of spacecraft, does not require a distance/speed-of-light factor. A satisfactory explanation
for Newtonian gravity instantaneous influence-at-a-distance has not been provided, fitting in the same
category as the phenomenon often described as spooky instantaneous action-at-a-distance. There still
are efforts to link gravity to the Coulomb force, but how it can provide an attractant only force has defied
a rational explanation.

Researchers have demonstrated that propagating electromagnetic fields can attract and repel each
other.[1][2] The parallel transverse electromagnetic (TEM) waves experienced bending perpendicular
to their axis of propagation, and the attraction or repelling is based upon electric and magnetic field
principles. The significance of the experiments affirms that propagating electric and magnetic fields,
well removed from their original sources, obey the same physical laws that were first identified in
laboratory experiments on steady state electric and magnetic fields some 170 years ago. The experi-
ments that demonstrated the bending required precise alignment of the electric and magnetic fields
using a coherent electromagnetic (EM) source. However, the attraction or repelling of properly aligned
propagated EM fields demonstrates they replicate a Coulomb type force mechanism.

At the time the current theory of gravity was presented, the only EM field orientation known was
where both the electric and magnetic field vectors were transverse to the axis of propagation, and this
field orientation cannot present a Coulomb like force in the direction of the axis of propagation. It has
been known for a long time that there are structures in the universe, small and large, with spin and
helical shapes.[3]

Photonics researchers are producing helical type electromagnetic field structures that have longitu-
dinal components that create helicoid like fields.[4][5] The mathematical models of helical EM (HEM)
field structures identify angular position specific phases. An EM field generated in the form of a heli-
coid has been modeled by a number of organizations.[6]–[8] The American Institute of Physics helicoid
rendition, where they choose to model an electric field in the form of a helicoid, uses color to illustrate
the phase changes. Whether an electric or magnetic field, the phases of the helical fields will be angu-
larly fixed relative to the HEM source orientation.
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A helicoid presents a chiral form to an identical helicoid with the same handedness when they are
at 180° to each other.[9][10] The Wolfram source noted that the helicoid is the only non-rotary surface
that can roll along itself.[11] Chirality is a property of a helix, and a helicoid is what is termed a “filled-
in” helix. The chirality of the helical waveform gives it special characteristics. All of the photonics
references provide images of a helicoid that are solid to the center, this due to the apparatus used to
produce the helicoid shaped wavefronts. A helicoid with a hole is known as Hoffman’s minimal sur-
face.[12]

II. Helical Field Coordinates

The electric and magnetic fields of an EM wave have to be at
90° to each other, but this does not preclude one of them from being
parallel to the axis of propagation. This allows a HEM wave to have
two possible field structure orientations.

Cylindrical coordinates, Fig. 1, are used to represent the orien-
tation of HEM fields. For this discussion the magnetic field vector
has been given the symbol M

H
 to represent the magnetic field direc-

tion relative to the cylindrical surface, with the subscript H indicat-
ing the field has a helical structure. M

H
 will be restricted to being

transverse to the axis of propagation, z, which allows the electric
field vector E to be either transverse, E

H
, or parallel, E

C
,  to that axis.

The subscript C denotes a cylindrical field structure. A HEM wave-
form can have a field structure with a pair of helicoid fields, HEM-
HH, M

H
 and E

H
, or with a helicoid and cylindrical field, HEM-HC,

M
H
 and E

C
.

From the viewpoint of an observer looking toward the source of a HEM-HH wave, both field
vectors, M

H
 and E

H
, will be transverse to the axis of propagation with the E

H
 vector presenting azimuthal

polarization. A HEM-HC would present a hybrid form, the M
H
 vector will be transverse, and the E

C

vector appearing as a superimposed cylindrical ring, parallel to the axis of propagation, presenting
longitudinal polarization. An individual working in atmospheric sciences has produced a graphical im-
age of a column surrounded by a helicoid, which is representative
of the shapes of the HEM-HC fields.[13]

III Angular Specific Phase Positions

The helicoid and cylindrical field polarities will have specific
angular positions. Fig. 2 illustrates the angular positions of the elec-
tric field polarity, E

C
, when it is the longitudinal component of a

HEM-HC field where the axis of propagation, Z, is into the paper
away from the viewer.

Both the HEM-HH and HEM-HC waveforms based upon a
helix present a chiral form. For an HEM wave, this presents a con-
dition where two identical HEM waves at 180° to each other, with
the same handedness, will allow chiral coupling of the fields; Fig. 2
illustrates this for the electric field of an HEM-HC waveform where
flipping the image over by 180° will result in the positive and nega-
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tive field of one aligning with the negative and positive of the other. The same will happen with the
magnetic poles of the helicoid fields, they will align with their opposite poles. The HEM-HC field
configuration will produce an attractant force to an identical EM field of the same type at 180°, mimick-
ing the force of gravity.

IV. Contiguous Alignment

The HEM-HC wave will propagate at the velocity of light,
and, for a continuously emitting source, this presents continuity
from the point of emission to the point to where the wave has
propagated. On the cylindrical surface the electric field is a series
of plus and minus fields evenly spaced on their respective sides of
the cylinder by the pitch of the helix parallel with the axis of propa-
gation. Fig. 3 illustrates an alignment where the vertical separa-
tion, pitch, of the helix loops has the same value as the helix cir-
cumference. The HEM-HC will have contiguous alignment of the
electric field from the point of origination to the position where
the field has propagated, and this alignment will present the ap-
pearance of a Coulomb force.

For two HEM-HC fields at 180° to each other, with the same
handedness, the chiral coupling would be the result of two pairs of
electric fields, and two pairs of magnetic poles.  Although the two
pairs of magnetic poles have transverse field vectors, it is not known
if the chiral coupling of two helicoids would result in more than a
trivial influence in the longitudinal direction. The chiral coupling
between contiguously coupled EM fields could provide a simple
explanation for the force of gravity, but would require new inquir-
ies to identify the quantum mechanism that produces it.

For a HEM-HC field the radius will be a function of the wave-
length and pitch. Changing the pitch will not affect the propaga-
tion velocity, but it would change the field-to-field coupling dis-
tances of the longitudinal electric fields and the coupling influ-
ence.

The contiguous alignment of the HEM-HC electric fields can provide the mechanism for Newtonian
gravity instantaneous influence-at-a-distance, at least within the confines of the solar system; the actual
velocity of the influence will have to be determined by measurement. A reference summarizes astro-
nomical sources that estimate a value of greater than 2∗1010c for the Newtonian gravity influence veloc-
ity.[14] The influence transfer does not have an infinite velocity, it just appears so within the confines of
the solar system. It will be necessary to make measurements to determine the influence delay in a chain
of continguously coupled electric or magnetic fields. It may be necessary to improve the precision of
timing systems to measure the delay, and this can be aided by a concept identified in a paper titled, “A
methodology to define physical constants using mathematical constants.”[15]

V. Conclusion

Two identical helical electromagnetic waves at 180° to each other will provide an attractant only
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chiral coupling, which will give the appearance of a Coulomb force. The contiguously aligned electric
fields could provide the mechanism for Newtonian gravity instantaneous influence-at-a-distance action.
The HEM fields are spatially angular position specific. Techniques will have to be developed to distin-
guish HEM from TEM waveforms. Sensor structures will be needed that can efficiently acquire HEM
wave forms with longitudinal polarization, as well as providing a degree of shielding from TEM wave
forms. The source to source influence delay of contiguously coupled fields needs to be measured.

If gravity is the result of HEM-HC field structures, that could provide an explanation for the helical
and spiral structures, small and large, in the universe.
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