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Abstract. The electric field of a plane lattice of sign-alternating axes can be
represented by a complex potential. Separating the real and imaginary parts of the
complex potential, we find the electric field strength function and its modulus.
Analysis of the electric field of a plane lattice of sign-alternating axes shows us
that this field is short-range. When moving away from the lattice, its electric field
strength decreases very quickly. We see that at a distance equal to the lattice step
1.0a, the field strength decreases by an order of magnitude, and at a distance of two
steps 2.0a from lattice its electric field can be neglected in practical calculations.
Our analysis shows us that the electric field of the lattice of sign-alternating axes is
a very inhomogeneous field and this is a short-range field at a distance of one step
of the lattice. Sign-alternating fields are widely used in my fundamental theory of
Superunification: sign-alternating superstrings, sign-alternating shells of nucleons
and others [1-5].

Keywords: sign-alternating fields, short-range fields and forces, theory of
Superunification, sign-alternating superstrings, bifilar winding, quantum engines,
Universe.

1. Calculation of the lattice field of sign-alternating axes. Fig. 1 shows a
plane lattice of sign-alternating electric axes. The signs of polarity of the electric
charge of such axes are alternating when the plus (+) sign changes to a minus (-)
sign on the adjacent axis. Such a plane lattice is accepted by us as infinite. The
origin of the Y coordinate is the axis with a positive charge (+), and the X axis is
lying in the plane of the lattice.
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Fig. 1. This is a plane lattice of sign-alternating electric axes.

The electric potential U of sign-alternating electric axes of a similar bifilar
winding (Fig. 4) is described by a function of a complex variable [1]:
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where 1 is the linear density of electric charges of the axis, C/m;

g0 = 8.8510 ** F/m is electric constant;

€1 1S the relative dielectric constant of the medium;

a is the distance between the centers of the axes, m;

z = x + iy is a complex number (i = -1).

We separate the real part of the complex potential (1) from its imaginary part
and we obtain the function of the electric potential ¢ (X, y) in a rectangular
coordinate system [5]:
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Next, we find the function of the electric field intensity vector E as the
gradient from the scalar field of the potential ¢ (x, y) of the lattice of sign-
alternating electric axes [6]:
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where i and j are unit vectors in the x and y axes, respectively.

As we see from (2) and (3), the electric field of the lattice of alternating
electric axes is represented by special functions [7, 8]. So that we can make a
graphical representation of the electric field in equipotential and electric lines of
force, we must write the equations for equipotentials and electric lines of force,
provided that equipotential lines are always perpendicular to the electric lines of
force. The line perpendicularity condition is satisfied by equation (1) and its
solutions (2) and (3).

We assume that the electric potential of an axis with a small radius ry has a
maximum value Y2 pmax. The potential difference along the axes (+) and (-) is equal
t0 Y2 Omax - (-2 Omax) = @max. BY this we set the boundary conditions for solving our
equations. Further, from (2) we find the linear density t of electric charges of the
axis under the boundary conditions %2 @max, X = fo, Y = 0:



3

_ 2TE 081 P max

/1
1+cos—r,
a

(4)

In
T
1-cos—r,
a

2. Equations equipotential and electric field lines of the lattice of sign-
alternating fields. Next, we separate the variables with respect to y and x in
equation (2) and obtain the equipotential equation in implicit form through
hyperbolic functions:
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After substituting (4) in (5) we obtain the equation of equipotentials of a
lattice of sign-alternating electric axes:
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where k; is the equipotential coefficient which has its own formula:
1+cos™ I
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The lines of equipotentials intersect the X axis at the point x at y = 0:
X = J_riarccosi (8)
s ky

Equations (6), (7) and (8) allow us to graphically represent the lattice field of
sign-alternating electric axes in the form of equipotential surfaces having the
potential ¢/pmax expressed in relative units (Fig. 1).

To build a picture of the field in electric lines of force we use the stream
function ¥ of intensity E (3) which penetrates the lattice of alternating electric
axes (Fig. 1) [7]:
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Next, we find the total flux @ of the electric field emerging from the charged

axis using the Gauss theorem for surface S around an axis:
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From (10) we find:
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Substituting (11) in (9) we get:
T
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From (12) we obtain the equation of the electric lines of force:
y=+2In tg2n£-3in£x+\/t922nﬂ-sin2Ex+1 (13)
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The total flux @ and its parts in the form of the ratio ¥/® are included in
(13). The magnitude of the flux penetrating the first quadrant of the coordinate
system between the X and Y axes is one quarter: ¥/® = Y. The beginning of the
coordinate is the X axis, and we will do the counting direction of the flux
counterclockwise. Then along the X axis at y = 0 the flux is equal to zero ¥ = 0,
and along the Y axis as y — oo the flux is equal to one quarter (12):
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Fig. 2. The picture of the electric field of the lattice of sign-alternating electric
axes is represented by the equipotentials ¢ = const and electric lines of force E.
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Equation (14) allows us to determine the coordinates of the electric lines of
force for the relative flux W/® from O to % inside the first quadrant with any
interval. Due to the symmetry of the field, we can always construct its complete
picture for four quadrants of the coordinate system from the calculated data for the
first quadrant.

Based on equations (2), (3), (6) and (13), we constructed a graphic picture of
the electric field of the lattice of sign-alternating electric axes in the form of
equipotentials ¢ = const and electric lines of force E (Fig. 2). Analysis of the
electric field of the lattice of sign-alternating electric axes shows us that this field
Is very inhomogeneous and is mainly concentrated in the lattice itself at distances
of no more than the step of the lattice a. This is a short-range electric field.

3. Analysis of a short-range field of a lattice of sign-alternating fields.
Next, we find from (3) the modulus of the electric field strength E of sign-
alternating electric axes:
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On the Y axis at x = 0, the modulus of the electric field strength E;, (15) will
have the form:
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As we see from (16), the field strength E;y changes according to the inverse
hyperbolic sinus law (f;, Fig 3), which is characterized by a very rapid decline
when we move away from the lattice of sign-alternating electric axes.

On the Y axis at x = 0.5a, the modulus of the electric field strength E,, (15)
will have the form:
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As we see from (17), the field strength E,, changes according to the inverse
hyperbolic cosine law (f,, Fig 3), which is characterized by a very rapid decline
when we move away from the lattice of sign-alternating electric axes.

Figure 3 shows graphs of a rapid decrease in field strength when we move
along the Y axis moving away from the lattice plane of sign-alternating axes (Fig.
1). We see that at a distance equal to the lattice step 1.0a, the field strength
decreases by an order of magnitude, and at a distance of two steps 2.0a from lattice
its electric field can be neglected in practical calculations. Our analysis shows us
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that the electric field of the lattice of sign-alternating axes is a very inhomogeneous
field and this is a short-range field at a distance of one step of the lattice.
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Fig. 3. We see a rapid decrease in the field strength E.y, (16) and Eyy (17) as a function of

f; (16) and f, (17) when we move along the Y axis moving away from the lattice plane of
sign-alternating axes (Fig. 1).

The electric force F, acting on the electric charge ge in a sign-alternating
field (Fig. 1) is proportional to the field strength E (3), (15), (16), (17). These are
short-range forces:

Fe =0E (18)

4. Practical application of sign-alternating fields in science and
technology:

4.1. “Antigravity” dielectric separators of finely dispersed particles. The
separator includes: bifilar winding 1, drum 2, brush 3, hopper 4, fraction receiver
5, particles 6 (Fig. 4).
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Fig. 4. This is a scheme of an “antigravity” dielectric separator
with a bifilar winding in section A (increase ).

Bifilar winding was used by Nikola Tesla in electric devices. We wrapped
the bifilar winding 1 on the drum 2 in two wires with insulation. Power winding 1
Is AC, frequency 50... 3000 Hz, voltage 1... 10 kV. Bifilar winding has a unique
property, it attracts both non-magnetic (dielectric and conductive) and magnetic
materials. Earth gravity also manifests itself in a similar way. The force Fe
attraction of the particles by the bifilar winding is due to their polarization p, where
p is the electric dipole moment of the particle [9]:
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The separator works as follows [10]. Particles 6 (seeds, dust and crushed
rock) from the hopper 4 are fed to the surface of the bifilar winding 1 which
attracts them with force F.. The drum 2 has a rotation and under the action of the
force P of gravity, various particles are divided into fractions in the receiver 5. For
this work, | was awarded the Russian Government Prize in Science and
Technology in 1995.

The name “antigravity” separator is taken by me in quotation marks, since
fully antigravity is created due to the combined influence of the gradients of
electric (19) and magnetic fields as a gradient of electromagnetic energy gradW.

4.2. The creation of artificial gravity and antigravity quantum engines.
My studies of the behavior of particles in the field of a bifilar winding allowed me
to recognize the electromagnetic nature of quantum gravity. To create gravity force
F, we must, like formula (19), create an energy gradient W which quantized space-
time is filled with [11, 1]:

F = gradwW (20)

Formula (20) is the main one when describing the fundamental forces of
nature: gravity, electromagnetism, nuclear and electroweak forces. From (20) it
follows Newton's gravitation law and the momentum conservation law, which are
special cases of the formula (20) by the enormous energy quantized space-time. In
astrophysics, the energy W (20) is dark energy and it is able to move the galaxies
with acceleration by force F (20). The Universe has tremendous elasticity and
tension, which are set by sign-alternating superstrings.

4.3. The Universe has sign-alternating superstrings. Our Universe is
pierced by electric and magnetic superstrings which are an endless chain of sign-
alternating electric (+e¢) and magnetic (+g) charges-quarks. These are point
charges. Fig. 5 shows a scheme for calculating the electric force F. acting on
elementary quark-charges (+ e) inside a superstring.
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Fig. 5. Calculation of the tensioning of sign-alternating electrical superstring.

For a = 2Ly = 0.37.10% m, we obtain the superstring tension force using
the field superposition principle, where e = 1,6:10™° C is an elementary electric
quark-charges [1, 12]:
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The magnetic superstring has a similar tension force: Fy=+1.410%N,
confirming the colossal elasticity of quantized space-time (dark matter). For the
first time | was able to calculate these forces based on the methodology for the
analysis of sign-alternating fields.

4.4. A nucleon has an alternating shell as the basis of nuclear forces. The
theory of Superunification has made significant adjustments to our understanding
of the nature of nuclear forces. We left the quark structure of nucleons. But we
replaced fractional quarks with entire quarks (x1e). In addition, we placed quarks
in the sign-alternating nucleon shell. The nucleon shell can be compressed and by
this action it itself forms the nucleon mass as a result of spherical deformation
(Einstein's curvature) of quantized space-time (dark matter). But most importantly,
we got the effect of the attraction of the alternating shells of nucleons to each
other, regardless of the presence of an unbalanced charge on the nucleon (Fig. 6)
[1, 13, 14].
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Fig. 6. Variation of electrical forces of repulsion and attraction (b) in interaction

of the sign-alternating nucleons shells (a) [1].

The attraction of sign-alternating shells of nucleons implements the principle
of short-range contact forces at distances r ~ 10™**> m. The nature of these short-
range forces, as shown by the calculations (see the graph in Fig. 6b), fully
corresponds to the nuclear forces between nucleons in the nuclei of atoms [1].
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