


Abstract

We solve the riddle of the spiral shape and flat rota-
tion curves of galaxies, prevalence of dark matter in galaxy
dynamics and the source, uniformity and Planck satellite
anomaly of the cosmic microwave background.

Wiki calls these “unsolved problems of physics.” They
are shown to be a consequence of this model of the dynamic
universe. The age, radius, mass, expansion rate, G and
density of the universe also come from this model and are
unambiguously shown to apply to a black hole and are in the
range or magnitude of mainstream values frequently quoted.

This paper postulates that light will orbit any great
enough mass. The mass which light orbits is a black hole.
We know that gravity deflects light from numerous cases of
gravitational lensing so it is not too big a step to see that a
deflection of light with one mass could become an orbit of
light with a much greater mass.

This simple classical model, of energy and light in orbit,
shows the black hole, galaxy and the Cosmos in dynamic
equilibrium.

There are no infinities, singularities or free parameters
which might be adjusted to reflect a point of view. “The
positive evidence in favor of the theory depends upon ‘par-
simony’: an economy of assumptions. A good theory is one
that needs to postulate little to explain a lot. [?]”
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1 Hubble

Edwin Hubble [?] determined from the linear doppler redshift of
galaxies that they are receding at a rate proportional to distance.
It is called doppler because of the familiar frequency shift of sound
with the velocity of the sound source. Here the frequency shift is in
the light toward the red with increasing velocity of recession. The
velocity of recession at a certain distance divided by that distance
is a constant. In our examples:

1.1 Hubble’s constant: H0 = 2.281E¬181
s

H0 = 70.4
km

s ·Mpc

1000m

km

Mpc

3.086E22m
=

Kilometers per second per million parsecs, in smaller units this is:

H0 =
velocity

distance
=
m

s
per meter = 2.281E¬18

1

s
(1.1)

Meters per second per meter equals one over seconds.
Velocity only changes when a force is applied. Distance always

increases in an expanding Cosmos so: H0 = 1
age = velocity

distance de-
creases as the Cosmos expands and ages.

Using these smaller more familiar units may lead you to wonder
if the expansion is also local. Does the Hubble expansion extend
to the galaxy, to the solar system and to atoms? How do you
measure expansion if you expand at the same rate? If the local
expansion exists, was it missed because the size of the expansion
is so small? Hubble’s constant has units of 1/seconds which is
frequency, angular velocity or 1/age.

1.2 Cosmic age: 1
H0

= age = 13.9 billion years

The reciprocal of Hubble’s constant is:

1

H0
= 4.383E17 · s = 13.9 billion years = age (1.2)

We will use 13.9 billion years, from the WMAP satellite, as the age
of the Cosmos, in our examples [?].

1.3 Cosmic radial velocity: vr = r ·H0 = c

Hubble’s constant can be written:

H0 =
1

age
=

c

c · age
=

c

13.9 billion light years
(1.3)
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This implies that the Cosmos, our dynamic unit which is a subset
of the Universe, is expanding at the speed of light at its current
perimeter:

Hubble decreases with age, the radius increases with age but
the radial velocity of expansion vr, is constant at c, with distance
divided by age at the perimeter of the Cosmos.

vr =
radial distance

travel time
= r ·H0 =

r

age
=
c · age
age

= c (1.4)

LIGO gave us another source of velocity/distance = H0 with the
merger of two neutron stars which were located with telescopes.

1.4 Cosmic radius: r = c
H0

= 13.9 billion light years

The current radius of the Cosmos [?]:

r =
c

H0
= c ·age = 13.9 billion light years = 1.314E26 ·m (1.5)

This paper does not require space-time, the expansion of the vac-
uum of space or inflation so the radius is the radius.

This is age, radius and radial velocity based on the expansion
rate, not an affirmation of a creation event 13.9 billion years ago.

1.5 Vary Hubble’s Constant

140.8
km

s ·Mpc
=

1

6.945 billion years
= 2 ·H0

70.4
km

s ·Mpc
=

1

13.9 billion years
= H0 per WMAP satellite

We will use this 70.4 km
s·Mpc as Hubble’s constant in our examples.

67.15
km

s ·Mpc
=

1

14.56 billion years
= H0 per P lanck satellite

35.2
km

s ·Mpc
=

1

27.78 billion years
=
H0

2

17.6
km

s ·Mpc
=

1

55.56 billion years
=
H0

4
(1.6)

This suggests that at earlier times, Hubble’s constant was bigger
and the Cosmos was smaller. A smaller Cosmos expanded faster.
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It is likely that some part of the Hubble constant is due to
non-doppler redshift [?]. If half of Hubble’s constant is due to non-
doppler redshift then the doppler portion is 35.2 km

s·Mpc and the age
is 27.28 billion years not 13.89 billion years.

The calculated age, mass and radius of the Cosmos increases
with the decrease in the doppler portion of the redshift. Therefore,
if all the redshift were non-doppler, the Cosmos would be infinitely
old and massive.

2 The Virial theorem: m v2

2 = G m M
2 r

is an energy equation: “for a stable, self-gravitating, spherical dis-
tribution of equal mass objects (stars, galaxies, Cosmos), the total
kinetic energy of the objects equals half the total gravitational po-
tential energy” [?] or [?]:

m v2

2
=
G m M

2 r
. . . . . . . . . the virial theorem. . . . . . . . . (2.1)

Multiply by 2:

m v2 =
G m M

r
. . . momentum = grav. potential energy (2.2)

Multiply by 1
r :

m v2t
r

=
G m M

r2
. . . centrifugal force = gravitational force (2.3)

vt is the tangent orbital velocity. M and m are masses, in orbit
with each other, with the radial distance r between them.
G is the gravitational constant.
In orbiting systems, centrifugal force equals gravitational force.
Center fleeing centrifugal force equals center seeking centripetal
force. If the centrifugal force is stronger the bodies spiral apart. If
the gravitational force is stronger the bodies spiral together. The
average forces must be equal and opposite for the orbits to endure.

Multiply by r
m , yielding more variations of the virial theorem:

v2 r = G M . . . or. . .
v2

G
=
M

r
. . . or. . .

G M

v2 r
= 1 . . . . . . . . . (2.4)

GM
v2r = 1 is just another way of writing Kepler’s third law.
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3 Vis-Vita equation: v2 = GM
(

2
r −

1
a

)
Greek for “living force”.

v2 = GM

(
2

r
− 1

a

)
. . . With a circular orbit a = r . . .

v2 = GM

(
2

r
− 1

r

)
=
GM

r
. . . . . . or . . . . . . v2 r = G M

m·v2 =
GMm

r
momentum = gravitational potential enegy (3.1)

Multiply by 1
r .

m · v2

r
=
GMm

r2
. . . centrifugal force = gravitational force (3.2)

4 Kepler’s third law: 4π2r3 = p2GM

The orbital period of a circular orbit is p:

p =
2πr

vt
. . . . . . . . . therefore. . . . . . . . . v2t =

4π2r2

p2

Substitute for v2t in the virial theorem v2t r = GM equation (2.4 page 8)
and collect terms:

4π2r2

p2
· r = GM . . . . . . or. . . . . . 4π2r3 = p2GM . . . . . . . . . (4.1)

The cube of the radius is proportional to the square of the or-
bital period if GM is constant. This is Kepler’s third law. We
will usually use it in the centrifugal equals the gravitational force
or virial theorem form. This equation and the idea of conserva-
tion of energy are both indubitably correct and are central to our
arguments. See section ((15.4 page 33): on flat rotation curves.

5 Light in orbit makes a Black Hole

Starting from the virial theorem v2t r = GM , equation (2.4 page 8):
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5.1 Assign the tangent orbital velocity: vt = c

Now the tangent orbital velocity is c and light or energy can orbit
at the radius r = mass·G

c2 :

c2 r = G M . . . or. . .
c2

G
=
M

r
. . . or. . .

G M

c2 r
= 1 (5.1)

We know that gravity deflects light from numerous cases of
gravitational lensing. It is almost trivial to postulate that a deflec-
tion of light with one mass could become an orbit of light with a
much greater mass.

We are looking at Newtonian gravity, not warped space time,
keeping light in orbit and causing gravitational lensing.

vt = c, is the tangent velocity at the perimeter of any black
hole including the Cosmos.

They are black holes because their gravity causes the light to
orbit. Some forget, the everyday realm of Newton includes the
deflection of light and black holes.

John Mitchell in 1783 predicted dark stars, black holes where
their escape velocity exceeds the velocity of light.

GM
c2r “may be regarded as the dimensionless strength of the

gravitational field. Even at the solar surface: GM
c2r = 2E¬6.” [?]

For a virial theorem = orbiting light = Newtonian black hole:
GM
c2r = 1 is 500,000 times larger.

5.2 Rest Energy in orbit: mc2 = GmM
r

or GM
c2r

= 1

Multiply equation (5.1 page 9): c2 r = G M by m
r :

m c2 =
G m M

r
. . . rest energy = gravitational energy . . . (5.2)

The orbital velocity vt = c where light and energy orbit at the
specific radius r = mass·G

c2 .
Light might follow a circular orbital path, a bent path as in

gravitational lensing or a spiral path with a decreasing gravita-
tional force where everything spirals out as the gravitational force
decreases with the age of the universe.

6 Variable G: G M
c2 r = 1 . . . or . . . G = c2·r

M

Multiply equation (5.2) by r
m :

c2 r = G M . . . . . . This is our black hole definition. . . . . . (6.1)
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Here we take c and M to be constants. This leaves us with r
and G as variables. If r is a variable and increases with age, as
it must as the Cosmos expands, since r = vr · age or r = c · age,
then G is a variable and must increase with age.

This can be written: G = gk ·age. gk is the amount that the
gravitational constant G increases per second as seen below.

G =
c2 · r
M

or G =
c2 · vr · age

M
or gk·age =

c2 · c · age
M

or gk =
c3

M

If G and r are both proportional to age then the orbiting and
gravitational energy are constant with expansion including cosmic
expansion. Energy is conserved.

6.1 The rate of change of gravity: gk = G ·H0

gk =
c3

Mc
=
gk · age
age

=
G

age
= G ·H0 = 1.522E¬28

m3

kg · s3
(6.2)

gk is constant while the mass of the Cosmos Mc, stays constant, in
contrast to Ho which is Hubble’s variable constant and G which
is the variable gravitational constant.

You may have noticed that G has a value of about 1/15 billion.

G = 6.673E¬11
m3

kg · s2
≈ 1

15 · billion
m3

kg · s2
(6.3)

G = gk·age, increases with age, by a small amount every year.

∆G

year
≈ 1

15 · billion
− 1

15 · billion+ 1
= 4.5E¬21

m3

kg · s3
(6.4)

6.2 Per second: gk = 1.522E¬28 m3

kg·s3

∆G

second
= gk =

G

age
=

c3

Mc
= 1.522E¬28

m3

kg · s3
(6.5)

6.3 Per year: gk · year = gk · 31.5E6 · s
∆G

year
=

c3

Mc

31.5E6 · s
year

= 4.804E¬21
m3

kg · s2
(6.6)
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6.4 In age: G = gk
H0

= gk · age = gk · 4.383E17 · s

G = gk · age =
c3

Mc
· 4.383E17 · s = 6.6726E¬11

m3

kg · s2
(6.7)

How do we detect such a small ongoing increase in the gravita-
tional constant? Do the ancient stars, galaxies and supernova look
different?

7 Cosmic mass: Mc = c3

gk = 1.77E53 · kg

The speed of light cubed divided by the rate of change of gravity.

c2 r = GM . . . . . . Our black hole definition from. . . . . . (6.1 page 10)

Expand with r = vr · age, G = gk · age and vr = c :

c2 ·vr ·age = gk ·age·M . . . or. . . c2 ·vr = gk ·M . . . or. . . c3 = gk ·M

Mc =
c3

gk
= 1.77E53 · kg, the mass of the Cosmos [?] (7.1)

6E53 · kg or 6E56 · g according to Ciufolini and Wheeler [?].

Mc · gk = c3. . . or. . . gk =
c3

Mc
. . . or. . .G =

c3

Mc
· age (7.2)

As the Mc = the mass of the Cosmos goes up: gk, G and the
gravitational forces go down, when c3 is a constant:

↑
Mc

· ↓
gk

= c3 (7.3)

If the mass of the Cosmos = Mc, has increased over time, through
impacts and merging with other masses, from outside our “stable,
self-gravitating, spherical distribution of equal mass objects”, our
virial dynamic unit Cosmos.
Then, the rate of change of gravity = gk and the
gravitational constant = G, decrease with every increase in mass
while increasing with age from its new lower value.
See section (2 page 8) for the virial theorem.

7.1 Cosmic mass
radius

ratio : m
r

= c2

G
= 1.347E27kg

m

The mass stays the same but both, the radius r = vr · age
and G = gk · age increase with age. The denominator gets bigger.
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Figure 1: Radial onion layers with the same mass align.
A fixed mass per shell = a fixed number of particles per shell =
crystal like layers.

The ratio decreases with time. The volume, which includes a con-
stant mass, expands with the Cosmos. We have expanding black
holes, including the Cosmos.

We might call these Newtonian black holes. A one solar mass
black hole would have a radius of 1476 meters. A ten solar mass
black hole would have a radius of 14760 meters. This is mass =
r times a ratio (kg = m · kgm ). A solar mass is added every 1476
meters. A fixed mass is added for each meter of radius, that is to
say, a fixed number of particles is added for each meter of radius.

This is the combined mass of a stack of concentric spherical shell
layers of equal mass or the mass of an onion where each onion layer
adds a fixed mass. A fixed mass is a fixed number of attracting
particles. Each spherical, meter thick shell layer, adds 1.347E27· kg
per meter or per layer. Attracting particles might align in radial
lines from the center, layer to layer, like figure (1 page 13).

Angular momentum might be transferred layer to layer or be-
tween the Cosmos and galaxies. Our Cosmos, a cosmic black hole,
appears to be a crystal-like sphere. This looks two dimensional like
a spider web [?] but they are onion layers of spherical shells.
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8 Orbital forces decrease with time

How can the gravitational force decrease with age if G = gk · age
increases with age?

force =
G ·m ·Mc

r2
=
gk · age ·m
c2 · age2

c3

gk
=
m · c
age

(8.1)

The gravitational force decreases with age because the age in the
numerator is canceled by the age2 in the denominator.

8.1 Orbital forces decrease with age

The orbital centrifugal and gravitational forces are:

m · v2t
r

=
G ·m ·Mc

r2
. . . . . . . . . from equation . . . . . . . . . (2.3 page 8)

At the perimeter of the Cosmos substitute for:
vt = c, vr = c at r = c · age, G = gk · age and M = Mc = c3/gk.
Collect terms:

m · c2

c · age
=
gk · age ·m
(c · age)2

c3

gk
. . . . . . or. . . . . .

m · c
age

=
m · c
age

(8.2)

The equal and opposite centrifugal and gravitational forces de-
crease with age. These forces were much stronger in the past.

There is an equilibrium, in stars, between the stellar gas pres-
sure caused by gravity and that caused by radiation [?].

The hotter star in a binary pair shows more redshift [?] so some
part of the red shift is non-doppler and ambiguous.

How does this affect Hubble’s constant and distance calcula-
tions?

Star formation, accretion and fusion rates would have varied
with the stronger forces in the past. The standard candle, Type
1A supernovas, may have been affected.

What does this do to the accelerating universe dark energy
theory?

8.2 Gravitational energy is constant with age

It remains equal to the rest energy and stays the same with age
as the Cosmos expands. vr = c at r = c · age. From equation
(5.2 page 10):

G ·m ·Mc

r
=
gk · age ·m
c · age

c3

gk
=
m · c3

c
= m · c2
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The gravitational energy stays the same, in the Cosmos and smaller
black holes because the age cancels. In black holes with a mass
smaller than the Cosmos where vr < c and M = Mc·vr

c :

G ·m ·M
r

=
G ·m
r
· Mc · vr

c
=
gk · age ·m
vr · age

· c
3

gk
· vr
c

= m · c2

Light could form a spherical region or shell where light orbits. Any
mass or energy inside the shell would contribute to the total mass
increasing the radius of the shell. Light could form an empty shell
with energy confined to the shell since light has energy and conse-
quently mass. An empty shell of a black hole with only orbiting
light or energy does requires some thought. See section (10 page 16)
on Geons .

9 Expanding black holes

If r = vr · age increases with age, as it must in an expanding

Cosmos, then G = c3age
Mc

must also increase with age. Mass and c
are constants. M is the mass of any black hole. Mc is the mass
of the Cosmos. vr is the radial velocity of expansion which varies
with mass. Since light orbits black holes, vt the tangent velocity is
always c in black holes.

Substitute for r = vr·age and G = gk · age = c3age
Mc

.

r =
M ·G
c2

. . . or. . . vr · age =
M · gk · age

c2
. . . or. . . vr =

M · gk
c2

The age cancels. Substitute for gk = c3

Mc
:

vr =
M

c2
c3

Mc
. . . or. . .

vr
c

=
M

Mc
. . . or. . .M =

Mc · vr
c

. . . . . . (9.1)

The radial velocities and masses are ratios. As the M = mass
goes up the vr = radial velocity goes up. The radial velocity of
expansion is proportional to mass.

9.1 Black hole radial velocity of expansion

vr = M · gk
c2

= M · 1.694E¬45
m

s · kg
(9.2)

Ten solar masses = 1.989E31·kg. . . so. . . vr = 3.369E¬14
m

s
(9.3)
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A billion solar masses = 1.989E39 ·kg. . . so. . . vr = 3.369E¬6
m

s

so 3.369E¬6
m

s
· 31, 556, 926

s

year
= 106.3

m

year
(9.4)

is the expansion rate, which is too small to measure. But:

8.898E22 solar masses = the mass of the Cosmos = Mc

and. . . 1.77E53 · kg. . . so. . . vr = 299, 792, 458
m

s
= c . . . (9.5)

Black holes expand in proportion to their mass. The radius of the
Cosmos expands at the speed of light c, or 1 light year per year,
because it has enough mass for it to expand at c. This proportion-
ally small expansion is one year in the age of the Cosmos or one
part in 14 billion per year.

9.2 Dark energy

If our Cosmos reached its current mass by merging with other
masses, as I suspect, then at earlier times it would have had a
smaller radial velocity ‘vr’. Each merging would have increased its
mass and radial velocity.

One might say that its radial velocity of expansion vr, is accel-
erating, with each cosmic increment in mass, in keeping with the
theory of dark energy.

10 Geons

In 1955, John Archibald Wheeler found an interesting way to treat
the concept of body in general relativity which he called Geons [?].

“An object can, in principle, be constructed out of
gravitational radiation or electromagnetic radiation, or
a mixture of the two, and may hold itself together by its
own gravitational attraction. The gravitational accel-
eration needed to hold the radiation in a circular orbit
of radius r is of the order of c2

r . The acceleration avail-
able from the gravitational pull of a concentration of
radiant energy of mass M is of the order GM

r2 . The two
accelerations agree in order of magnitude when. . . . . . ”

c2

r
=
G ·M
r2

. . . or. . . c2 · r = G ·M from equation (5.1 page 9)
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“. . . . . . A collection of radiation held together in this
way is called a geon (gravitational electromagnetic en-
tity) and is a purely a classical object. . . . . . . Studied
from a distance, such an object presents the same kind
of gravitational attraction as any other mass. . . . . . . A
geon made of pure gravitational radiation a gravita-
tional geon . . . . . . owes its existence to a localized – but
everywhere regular – curvature of spacetime, and to
nothing more. In brief, a geon is a collection of electro-
magnetic or gravitational wave energy, or a mixture of
the two, held together by its own gravitational attrac-
tion, that describes mass without mass. [?]”

Wheeler gave the name to the “black hole” in 1967. Curious
that he did not use the formula he gave to geons in 1955, the year
that his friend Einstein died, and apply it to black holes.

11 Orbiting Light Black Hole Formulas

11.1 Mass of a black hole: M = c2·vr
gk

M =
c2 · r
G

=
c2 · vr · age
gk · age

=
c2 · vr
gk

(11.1)

11.2 Cosmic mass: Mc = c3

gk
= 1.77E53 · kg

Mc =
c2 · r
G

=
c2 · c · age
gk · age

=
c3

gk
(11.2)

11.3 Radius of a black hole: r = vr · age

r =
mass ·G

c2
=
c2 · vr
gk

· gk · age
c2

= vr · age (11.3)

11.4 Cosmic radius: rc = c · age = 1.314E26 ·m

rc =
Mc ·G
c2

=
c3

gk

gk · age
c2

= c · age (11.4)

11.5 Surface area

4π · r2 . . . or . . . 4π · v2r · age2 . . . or . . . 4π · c2 · age2 (11.5)
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11.6 Density

mass

volume
=

3 ·mass
4π · r3

=
3 · c2

4π · r2 ·G
=

3 · c6

4π ·mass2 ·G3
(11.6)

Substitute for G = gk · age and r = c · age or mass = c3

gk for
the cosmic density:

mass

volume
=

3 · c2

4π · r2 ·G
=

3 · c2

4π · c2 · age2 · gk · age
(11.7)

11.7 Cosmic density: 3
4π·gk·age3 = 1.862¬26 kg

m3

3

4π · gk · age3
= 1.862E¬26 kg

m3 = 1.862E¬29 g
cm3 (11.8)

The lowest density black hole is our Cosmos. The mass of a proton
or hydrogen atom is 1.67E-27 kg so the average density of the
Cosmos [?] is about 11.13 protons per cubic meter and is decreasing
with the cube of the age of the Cosmos.

This mass density when multiplied by c2 is the energy density of
Einstein’s cosmological constant Lambda Λ, cited with dark energy
[?].

11.8 Black hole density: radius and mass

Density =
mass

volume
=

3 · c2

4π · r2 ·G
=

3 · c6

4π ·mass2 ·G3
(11.9)

Notice themass2 and r2 in the denominators. Ten times, mass or r =
radius, equals density divided by 100.

r = radius of a black hole = vr · age =
mass ·G

c2
(11.10)

Billion solar mass black hole = 147.46 kg
m3 and r = 1.477E12 ·m

384 million solar mass black hole = 1000 kg
m3 and r = 5.67E11·m

Water is 1000 kg
m3 . Density goes up as mass and radius goes down.

100 solar mass black hole = 1.4746E16 kg
m3 and r = 147668 ·m

Tenth the mass or radius equals 100 times the density.

10 solar mass black hole = 1.4746E18 kg
m3 and r = 14767 ·m

20



Tenth the mass or radius equals 100 times the density.

1 solar mass black hole = 1.4746E20 kg
m3 and r = 1477·m (11.11)

Nuclear density ≈ 1E21 kg
m3 so:

0.384 solar mass black hole = 1E21 kg
m3 and r = 567·m (11.12)

Below this, with decreasing radius or mass, the black hole may
exceed nuclear density. We only suppose the center 567 meters of
radius of any black hole may be above nuclear density.

Protons and electrons may be squashed into charge-free neu-
trons, reducing the charge and gravity. No charge, no gravity.
Some sort of equilibrium between charge and gravity may exists
which averts nuclear density. Neutrons decay into protons, elec-
trons and electron antineutrinos.

Gravity seems based on pulsed charge. When protons and elec-
trons, in opposite atom pairs, or with neutrons stuck to the protons,
align momentarily, they create a jerk ,
( + −) ⇔ ( + −) or (− + ) ⇔ (− + ), shown as the
double arrows. See the animation at [?] or [?], it is hard to describe
but easy to see. href text The jerk is a momentary force between
the atoms. The jerk and force are always attractive. Repulsive
gravity is not seen. This is just like the opposite poles of bar mag-
nets. The pulses or impulses are so infrequent 1

10E39 seconds and
of such short duration at such high frequency, that it explains the
weakness of gravity compared to un-pulsed Coulomb force. See:
Electric gravity: [40]:
ve/(2π· re) = frequency = 6.58327E15· 1/s
ve = 15973ms is the velocity of the electron and re = 3.86E¬13·m
is the radius of the electron orbit.
c/frequency = wavelength = 45.54E¬9·m.
This is in the extreme ultraviolet, EUV. Here is a reference to the
Solar Dynamics Observatory.

“EUV wavelengths range between 50 and 5 nano
meters, which coincide with the characteristic absorp-
tion wavelengths of inner-shell electrons in the atoms
that compose matter. As a result, EUV light directed
onto a standard mirror or lens at normal incidence is
absorbed rather than reflected, making it undetectable.
For this reason, EUV light is also absorbed by Earth’s
atmosphere, which is why telescopes must travel to
space to study the light emitted from the Sun.”
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12 Supernova

x-ray bursters cluster around 1.4 solar masses = 2.8E30 · kg [?],
and radius [?] of 9600− 11000 ·m which yields,

x− ray burster density ≈ 5.0E17 kg
m3 to 7.6E17 kg

m3 (12.1)

As mass accretes in a binary star system, from a companion star,
onto the x-ray burster star, it reaches a point, where the added mass
explodes in a fusion explosion called a supernova. This limits the
mass of the star which is then ready for more accretion. Apparently,
they do not become black holes by this route of accretion and
fusion explosions. The collapse or merger of large stars does provide
another route for black hole creation.

Black hole density decreases with the increase of mass and ra-
dius not increases. As black holes get bigger their density decreases.
The lowest density black hole is our Cosmos.

13 Merging Soap Bubbles or Black Holes

Figure 2: Merging black holes

A short fable about eggland:
In eggland, two eggs touch. Their shells merge much like soap

bubbles merge to make a larger soap bubble. Their contents merge.
Where there was two eggs, there is now one larger egg with two
yokes.

Over time, there is a very big egg with many crowded yokes.
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The yokels being unaware of the mechanics of merging make up
odd stories about their creation and their importance to the cre-
ator.

Looking at figure (2 page 20). Visualize two soap bubbles or
black holes that overlap, their contents merge, thereafter being
enclosed by a single larger sphere, of their combined diameters.
Little ones merge to make big ones.

The light and energy that previously orbited around each black
hole will, after their travel through space, eventually orbit at this
new larger radius.

All these photons orbiting at the same radius have many photon-
photon impacts which eventually tends to make the very thin layer
of photons uniform.

Not all of these photon-photon [?] or gamma-gamma scatterings
are elastic. Many of these impacts emit electromagnetic radiation
which reaches us as the cosmic microwave background the CMB,
visible in any direction from near the inside surface of the Cosmos
where light orbits.

13.1 Spherical caps of merging spheres

See figure (2 page 20). A spherical cap is a part cut off a sphere.
When two spheres merge they create a lens shaped merged region.
The volume of the lens shaped merged region includes four times
the volume of the spherical cap. The volume of a spherical cap is:

volume of a spherical cap =
1

3
πr3(3− fr)fr2 (13.1)

with fr being the fraction of r, that is the height of the cap. The
volume of a sphere equal to four spherical caps would be:

volume of four spherical caps =
4

3
πr3(3− fr)fr2 (13.2)

equals the volume of a sphere when

1 = (3− fr)fr2 when fr = .6527036 (13.3)

The volume of four spherical caps equals the volume of a sphere of
radius r when fr = .6527036.

When the spherical caps of merging black holes of the same
size reach .6527036 of their radius, the volume and the mass of the
merged portions satisfies the mass/radius formula for a black hole.

volume of the sphere =
4

3
πr3 when (3− fr)fr2 = 1 (13.4)
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The new velocity distribution in the merged black hole will cause
all the orbits to relocate over time but these are small acceleration
forces in a low density Cosmos like our own.

Light and energy will eventually occupy an orbit at the new
now larger radius of the black hole. The masses within will seek
their own new orbits.

The acceleration at the edge of the Cosmos is:

c

age
= 6.84E¬10ms2 (13.5)

and is fractionally smaller within the Cosmos. This is billions of
times smaller than the acceleration of gravity at the Earths surface
of 9.8ms2 .

Far from being a dramatic event, the merging of low density
black holes would be hardly detectable from an acceleration stand-
point. A black hole approaching ours would be invisible until the
merging. Its contents would then become visible in our Cosmos.

Figure 3: CMB, Cosmic Microwave Background, asymmetry
per ESA

14 The Cosmos rotates and expands

The Cosmos is rotating and expanding which produces the spiral
galaxy on the cover. See the animation at [?].

At the perimeter of the Cosmos: Light orbits with a
tangent velocity = vt = c and a radial velocity = vr = c.
As the Cosmos increases in size, light orbits farther out:
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Figure 4: Cosmic balloons

The Cosmos is rotating and blowing up like a bal-
loon but very slowly in relation to its size. See the an-
imation at [?]. The cosmic density is billions of times
less than a balloon density.

Like a spinning ice skater slows her spin by extend-
ing her arms, the spinning universe slows in its rotation
while expanding.

radius = r = c · age where age = the age of the Cosmos. The
period increases so the rotation slows down.

This is a Hubble expanding Cosmos. Galaxies are receding
at a rate proportional to distance. The further away the faster
the recession. Every location within this Cosmos has a constant
tangent and radial velocity which are proportional to its radius
within the Cosmos, fr · c · age on figure (5 page 24). Since the
velocity is constant, the acceleration is zero and no force and no
power is required for it to continue on its spiraling out journey. A
location spirals out as the forces decrease and the Cosmos expands
and slows in its rotation.

In section (1 page 6) we asked; “Does the Hubble expansion
extend to the galaxy, to the solar system and to atoms?” The an-
swer depends on the source of the Hubble expansion. We now see
that the Hubble expansion of the Cosmos is caused by its dynamic
equilibrium. The Cosmos slows in its rotation while it expands.
Torque and rotational energy are conserved. Its has a slowing an-
gular acceleration, −1

age2 = −5.205E − 36 1
s2 as it expands. So

Hubble expansion does extend to atoms.
The totality of everything is called the Universe. The part of

the Universe which we can hope to understand is here called the
Cosmos, a subset of either the Universe or the Multi-verse. Some
might call the Cosmos the visible Universe. It is certainly home.
The Cosmos, galaxy and solar system all expand and rotate with
respect to each other, in dynamic equilibrium.

Looking at figure (6 page 25). If the background universe has
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Figure 5: Blow up of triangles
The length of the hypotenuse from the center to the largest

circle is the velocity of light times the age of the Cosmos, at that
particular time: radius = r = c · age.

The perimeter expands and has a radial and tangent velocity of
the speed of light: vr = vt = c.

The base of the triangle expands and rotates at its fixed fraction
of the Cosmos. This fraction fr, is the cosine of the triangle which
varies from zero to one.

The circled point at the right angle of the triangle is where
we might be located. It stays at the same constant fraction of the
radius of the Cosmos as the circled point spirals outward.

features which are close enough, and these features are not black
holes, then they may be visible through the intense orbiting energy
and light around the Cosmos. Seeing through this orbital energy
seems possible since stars are visible near the sun during an eclipse
as starlight perpendicular to the huge energy flow from the sun.
We might be seeing such features in the Hubble telescope deep
field photographs. It would not be remarkable if the background
universe looks the same as it does within our dynamic unit Cosmos.
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Figure 6: Binary rotations

14.1 Cosmic angle of rotation: θ = ln(age)

ω = angular velocity =
d

dt
angle of rotation =

tangent velocity

radius
=
vt
r

=
c

c · age
=

1

age
(14.1)

is equal to this second equation

d

dt
ln(age) =

1

age
(14.2)

so that∫
d

dt
angle of rotation =

∫
d

dt
ln(age) (14.3)

Integrating on both sides, per Sylvanous P. Thompson [?], the
sum of the little bits of the angle of rotation equals the sum of the
little bits of the natural logarithm of the age of the Cosmos.

θ = angle of rotation = ln(age) (14.4)

The rate of change of the angle of rotation theta θ is the angular
velocity omega ω.

d

dt
angle of rotation =

d

dt
ln(age) (14.5)

ω = angular velocity =
1

age
(14.6)

The rate of change, of the angular velocity omega ω, is the angular
acceleration alpha α, the rate of the slowing of the rotation of the
Cosmos as it expands.

α =
d

dt
angular velocity =

d

dt
ω =

d

dt

1

age
(14.7)

α = angular acceleration =
¬1

age2
= ¬5.205¬36

1

s2
(14.8)
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This is the second derivative of the angle of rotation θ, which is
equal to the second derivative of the ln(age).

This very small rate that the Cosmos is decelerating in its rota-
tion is necessary for the equilibrium between rotation and expan-
sion of the Cosmos. It satisfies the rules of dynamics.

The Cosmos rotated faster when it was smaller and younger.
This difference in rotation might be detected but the angular ac-
celeration is profoundly slow at ¬1

age2 = ¬5.205E¬36 1
s2 .

We are rotating with the Cosmos. Everything has the same
slowing universal angular velocity, ω = H0 = 1

age = 2.281E¬18 1
s ,

as a component of their local angular velocity.

14.2 Cosmic radius: c · age = c · eθ

θ = 40.62 radians = ln(4.383E17) (14.9)

The base of the natural logarithms is e, e for Euler, ‘Oiler’.

eθ = eangle of rotation = e40.62 = 4.383E17 seconds = age (14.10)

ln(age) = ln(eθ) = θ
Each time the Cosmos doubles in age or size the angle of rotation
of the Cosmos theta θ, increases by the natural logarithm of 2.

ln(2) = .693 radians = 39.7 degrees (14.11)

We are currently at 40.62 radians so:

40.62

2π
= 6.465 revolutions (14.12)

might have been made by the orbiting light and energy in the age
of the Cosmos. This revolution started when the Cosmos was only:

e40.62−2π = 8.17E14 · s = 25.89 million years old (14.13)

We are currently at:

e40.62 = 4.383E17 · s = age = 13.9 billion years old (14.14)

The next revolution, of the Cosmos, will last until the age is:

e40.62+2π = 2.336E20 · s = 7401 billion years old (14.15)

The slowly stirring Cosmos is slowing down.
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14.3 Deriving inertial forces

These are polar coordinates. The velocity and accelerations are
expressed in terms of perpendicular radial and transverse compo-
nents.

r = ûr r (14.16)

v =
dr

dt
= ûr

dr

dt
+
dûr
dt

r

dûr/dt = ûθ · ω and dûθ/dt = ¬ûr · ω (negative angle)[?]

v =
dr

dt
= ûr v + ûθ ω r (14.17)

Velocity v, has two components. A radial component vr = dr
dt and

an angular or tangent component at right angles vθ = ω · r

a =
dv

dt
= ûr

dv

dt
+
dûr
dt

v + ûθ

(
ω
dr

dt
+ r

dω

dt

)
+

(
dûθ
dt

)
(ω r)

a =
dv

dt
= ûr a+ ûθ ω v + ûθ ω v + ûθ r α− ûr ω ω r

a =
dv

dt
= ûr(a− ω2r) + ûθ(2 ω v + r α) (14.18)

Acceleration has four components. The resultant accelerations are
Radial: ûr(a− ω2r) gravitational and centrifugal.
Theta: ûθ(2 ω v + r α) Coriolis and angular.
The gravitational and centrifugal forces have opposite signs as ex-
pected since the forces are equal and opposite.
ûr = unit vector pointing in the radial direction ⊥
ûθ = unit vector pointing in the theta direction
vr= velocity in the radial direction ûr(v) = vr
vθ = velocity in the theta direction ûθ(v) = vθ
ar = acceleration in the radial direction ûr(a) = ar
aθ = acceleration in the theta direction ûθ(a) = aθ
ωr= omega angular velocity in the radial direction ûr(ω) = ωr
ωθ = omega angular velocity in the theta direction ûθ(ω) = ωθ
αr = alpha angular acceleration in the radial direction ûr(α) = αr
αθ = alpha angular acceleration in the theta direction ûθ(α) = αθ
ω × (ω × r) = ω2r = centrifugal acceleration vector
2 ω × v = coriolis acceleration vector
r × α = angular acceleration vector
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14.4 Cosmic inertial accelerations

To calculate the path of a particle, from inside a rotating Cosmos,
we need the vector sum of three accelerations: the centrifugal, Cori-
olis and angular. These are components of the so called fictitious
forces which are more properly called forces due to inertia. They
are certainly not fictitious if you take the Machian view [?] that
inertia is the acceleration dependent gravitational force exerted by
the rest of the universe.

When you push on a car to get it rolling inertia pushes back.
It is the mass of the universe which pushes back. This is Mach’s
principle. Inertia is explained as a Weber force in the articles and
books by A. K. T. Assis [?].

14.5 Centrifugal acceleration: c
age

An angular velocity associated with a radial force.
The centrifugal and gravitational forces are equal.
m·v2t
r is the radial centrifugal force.

ω × (ω × r) = vt
r
vt r
r =

v2t
r is the tiny acceleration felt by light or

energy in orbit at the perimeter of the Cosmos.

ω×(ω×r) =
v2t
r

=
v2t

vr · age
=

c2

c · age
=

c

age
= 6.84¬10

m

s2
(14.19)

14.6 Coriolis acceleration: 2·c
age

Inertia will cause a radial outward directed mass, on a rotating
platform, to lag behind in a direction opposite to the rotation.
This is the reaction. The action which is the Coriolis acceleration
is in the direction of the rotation. A person in an accelerating car
is pushed back against the seat. This is a reaction to the accel-
eration. The acceleration is in the direction of the velocity. The
reaction is in the direction opposite the velocity.

Coriolis acceleration = 2 · ω · vr = 2 · angular velocity · vr =

2 · ω · vr =
2 · vt
r
· vr =

2 · vt
vr · age

· vr =
2 · vt
age

=
2 · c
age

(14.20)

14.7 Moment of inertia of the Cosmos: mass · r2

moment of inertia of a ring = mass · r2 (14.21)
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moment of inertia of a spherical shell =
2

3
mass · r2 (14.22)

moment of inertia of a solid sphere =
2

5
mass · r2 (14.23)

We are not too far off when we call the Cosmic:

moment of inertia = mass · r2 = mass · c2 · age2 (14.24)

The moment of inertia increases with the square of the radius or
age. It is between 0.4 and 1 times mass · r2.

14.8 Angular deceleration: ¬c
age

We can calculate the tangent deceleration using the torque formula.

torque = force · radius = m · a · r

torque = moment of inertia · angular acceleration

m · a · r = m · r2 · angular acceleration

a = r · α = r · angular acceleration = tangent deceleration

a = r · α = vr · age ·
¬1

age2
=
¬vr
age

=
¬c
age

(14.25)

The direction of the deceleration is opposite the rotation. This is
a negative tangent force.

14.9 Cosmic Expansion:
√

2 · c
age

= 9.67E¬10m
s2

Now that we have calculated the inertial accelerations, we can look
at the way the Cosmos expands. We have the:

centrifugal acceleration =
c

age
(14.26)

directed radially out. We have the:

Coriolis angular acceleration =
2 · c
age

(14.27)

in the direction of rotation. We have the angular acceleration op-
posite the direction of rotation.

angular deceleration =
¬c
age

(14.28)
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The resultant of these accelerations is 45 degrees between the
direction of rotation and the outward directed radius. It has a
value of:

√
2 · c

age
= 9.67E¬10

m

s2
(14.29)

A particle moving in this way traces out a logarithmic spiral.
We have seen that the:

angle of rotation = ln(age) or θ = ln(age) (14.30)

This can be written as:

age = eangle of rotation or age = eθ (14.31)

Now:

r = c · age (14.32)

can be written as:

r = c · eangle of rotation or r = c · eθ (14.33)

This is the equation of a logarithmic spiral. It is no coincidence
that many galaxies have a spiral shape. Their spiral is expected in
an expanding rotating Cosmos.

14.10 Logarithmic spiral

Indeed, it is not that space expands but that the distance between
orbiting masses increases as they spiral out and apart from each
other in figure (7 page 30) as the Cosmos expands and slows in its
rotation.

The tangent velocity of the stars orbiting in galaxies, stays the
same as the galaxies expand and the orbital periods increase con-
serving energy per the flat rotation curves of galaxies [?]. Any
velocity change would require force and energy which are absent.

14.11 Torque as rotational energy is conserved

torque = moment of inertia · angular acceleration

torque = M · r2 · angular acceleration

torque = M · v2r · age2 · angular acceleration (14.34)

32



Figure 7: Logarithmic spirals
The angle of rotation θ = ln(age). r = radius = c · age = c · eθ.
The circles are at eπ = 23.14, eπ·1.5 = 111.31 and eπ·2 = 535.49.

The moment of inertia increases with the square of r or age. But:

vr
c

=
M

Mc
. . . . . . . . . . . . and . . . . . . . . . . . . v2r =

c2 ·M2

M2
c

(14.35)

Using equation (14.34), substitute v2r from (14.35) in the following:

torque = M · c
2 ·M2

M2
c

· age2 · angular acceleration

torque =
c2 ·M3

M2
c

· age2 · angular acceleration (14.36)

If the mass of the black hole is M = Mc, the mass of the Cosmos
then:

Cosmic torque = Mc · c2 · age2 ·
¬1

age2
= ¬Mc · c2 (14.37)

We see that the age2, in the square of the radius, in the moment
of inertia, is canceled by the angular acceleration ¬1/age2. The
rotational energy or torque stays constant. We will see the same
thing in the torque of a spinning galaxy.
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The radius of the Cosmos spirals out while the rotation of the
Cosmos slows down, and with it all the black holes and galaxies,
without a change in energy or use of power, always in dynamic
equilibrium. Orbits spiral out as the gravitational force decreases
with the age of the Cosmos.
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15 Milky Way and galactic matters

Dark matter can be explained by matter present farther out from
the galaxy than is seen in the optical spectrum. Most of the galaxy
is very low density and dark. This density is too low for the creation
of stars or to interact with light. There are occasional orbiting
atomic hydrogen clouds in this dark region. The dark matter may
be detected in the ultra violet with the James Webb telescope. Our

Figure 8: Galactic expansion and rotation

galaxy, the Milky Way, extends beyond its visible radius, with a
1/r2 decreasing density, to a point at which the galaxy is the same
density as the Cosmos, at a hundred times its visible radius.

15.1 Visible radius of the galaxy: Rv = 9.257E20 m

Rv = 30 kpc = 97849 light years [?] or [?].
Google calls this 105,585 light years..
Wiki calls this 75,000-100,000 light years.

15.2 Visible matter: Mv at Rv = 6.118E41 · kg
The mass contained within this orbit using the virial theorem
v2tR
GM = 1 or Mv

Rv
=

v2t
G where Mv is the visible matter:

Mv = visible matter =
v2t ·Rv
G

=
(210000ms )2 · 9.257E20 ·m

6.673E¬11 m3

kg·s2
=

Mv = 6.118E41 · kg or 307.6 billion solar masses (15.1)

Solar mass = 1.9884E30 kg.

15.3 Galactic density at visible radius Rv:

mass = Mv = Rv
v2t
G

. . .
1

volume
=

3

4πR3
v

. . .Rv = 9.257E20 ·m
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Galactic density at the visible radius of the galaxy:

mass

volume
=

3 · v
2
t

G

4πR2
v

=
3 · 6.609E20kgm

4π(9.257E20 ·m)2
= 1.841E¬22

kg

m3

Rv = 9.257E20 ·m density = 1.841E¬25
g

cm3
(15.2)

I suspect that this very low density of matter or dark matter, would
usually be hard to detect, for example with radio telescopes and
21 cm radiation [?], but it is obviously still probably low density
matter, not some mysterious stuff.

Radio telescopes can detect the atomic hydrogen at 21 cm, if it
is dense enough along their line of sight. Cold molecular hydrogen
[?] which is more stable and probably much more common is un-
fortunately invisible at radio wavelengths. It may be detected in
the future as the unseen dark matter.
Rv times 100 equals density divided by 1002 = 10, 000.
The density at Rg:

Rg = 9.94E22 ·m. . . . . . density = 1.597E− 26
kg

m3
. . . . . . (15.3)

The density of the galaxy at Rg is about the density of the Cosmos.

15.4 Flat rotation curve of galaxy: vt = 210, 000m
s

Using the virial theorem v2t r = G M or
v2t r
G M = 1, from equation

(2.4 page 8). We have a tangent orbital velocity vt = 210, 000ms [?]
at the visible radius Rv, of the Milky Way galaxy. vt is also mea-
sured farther outward, in some dust clouds, with radio telescopes.

As r the radius within a galaxy increases, vt the tangent velocity
of stars, at that radius within the galaxy should decrease with GM
taken as a constant, in keeping with Kepler.

However, GM is not a constant. G and r are both variable.
What is seen is that the tangent velocity vt, is largely flat, that is,
the velocity stays the same with increasing radius once outside the
galactic core. This is called a rotation curve [?] or a flat rotation
curve [?] as illuminated by Seth Shostak with radio telescopes in
the sixties [?] and by Vera Rubin [?].

These flat rotation curves have been used as evidence that there
is a halo of dark matter in galaxies. What is seldom described is
the structure of the halo:

A fixed mass is added for each meter increase in the radius of the
galaxy Rg. This is like the mass of a stack of concentric spherical
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shell layers of equal mass or like the mass of an onion where each
onion layer adds a fixed mass and an increasing volume . A fixed
mass is a fixed number of attracting particles. Each spherical,
meter thick shell layer, adds 6.609E20· kg per layer. Attracting
particles align in radial lines from the center, layer to layer.

Angular momentum can be transferred layer to layer or between
the Cosmos and galaxies. See figure (1 page 13). The visible extent
of a galaxy would be tiny in the center of the figure.

Black holes have a similar pattern but a different velocity over

gk. Mass = c3

gk for the Cosmic black hole and
v3t
gk for a galaxy.

15.5 Galactic: mass
radius

ratio = m
r

=
v2t
G

= 6.609E20kg
m

m

r
=
v2t
G

or
mass

radius
ratio =

(210, 000ms )2

6.673E¬11 m3

kg·s2
= 6.609E20

kg

m
(15.4)

The mass of the Earth is added every 9036 meters.
The m

r of a black hole is 1.35E27 kg
m , from equation (7.1 page 12) ,

over two million times larger than the m
r of the Milky Way galaxy.

15.6 Galactic density decreases at 1
R2

The galaxy has a constant m/r ratio where R is the galactic radius.

mass =
m

r
R. . . . . . and. . . . . .

1

volume
=

3

4π R3

galactic density =
mass

volume
=
m

r

3 ·R
4π R3

=
m

r

3

4π R2
(15.5)

The galactic density decreases as 1/R2. I postulate that the upper
limit for the radius of the galaxy would be the radius at which the
galactic density at that radius R, equals the average density of the
Cosmos.

15.7 Galactic density = Cosmic density: at Rg

m

r

3

4π R2
g

=
3 Mc

4π c3age3

but m/r = v2t /G from equation (2.4 page 8) so:

v2t
G

1

R2
g

=
Mc

c3age3
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v2t
R2
g

=
Mc ·G
c3age3

Mc = c3/gk and G = gk · age :

v2t
R2
g

=
c3

gk

gk · age
c3age3

v2t · age2 = R2
g

vt · age = Rg (15.6)

15.8 Galactic radius: Rg = 9.204E22 ·m

Rg = vt · age = 210, 000
m

s
· 4.383E17 · s = 9.204E22 ·m

v2t
G

=
Mg

Rg
. . . or. . .

v2t
G

=
Rg · mr
Rg

. . . or. . .
v2t
G

=
m

r
. . . . . . (15.7)

The tangent velocity vt, will stay flat or constant if the mass/radius
ratio m

r , is maintained within the galaxy.

15.9 Galactic mass: Mg = 6.08E43 · kg

Mg = Rg ·
m

r
. . . . . . or . . . . . .

Mg

Rg
=
m

r
m
r is the mass added by every meter of radius of the galaxy.

Mg = Rg ·
m

r
= vt · age

v2t
G

=
v3t · age
gk · age

=
v3t
gk

(15.8)

Substitute for G = c3·age
Mc

and r = vt · age in the following:

v2t
G

=
Mg

r
. . . or . . .

v2t ·Mc

c3 · age
=

Mg

vt · age
. . . or ratios. . .

v3t
c3

=
Mg

Mc

This is the ratios of velocities cubed to galactic and cosmic mass.

v2t
G

=
Mg

r
. . . or . . .

v2t
gk · age

=
Mg

vt · age
. . . or . . . v3t = Mg ·gk (15.9)

Galactic mass is the ratio of tangent velocity cubed and gk:

Mg = mass of galaxy =
v3t
gk

= 6.08E43 · kg (15.10)

Compare equation (7.1 page 12) where the mass of the Cosmos,

Mc = c3

gk .
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15.10 Galactic density at Rg = 9.204E22 ·m:

mass = Mg = 6.08E43 · kg. . . . . . . . .
1

volume
=

3

4πR3
g

Galactic density =
mass

volume
=

3 ·Mg

4πR3
g

=
3 · 6.0833E43 · kg
4π(9.204E22 ·m)3

= 1.862E¬26
kg

m3

This is the average density of the Cosmos.

15.11 Galactic rotational period

Rotational period =
2π ·R
vt

=
2π · vt · age

vt
= 2π · age (15.11)

The radius and rotational period of the galaxies increase with R.
They are proportional to the age of the Cosmos at their largest
extent. Rotational energy is conserved. At earlier times the rota-
tional periods were less and the rotation faster. Distant galaxies are
viewed at earlier times so they appear to be smaller and rotating
faster.

15.12 Hubble expansion in the galaxy: Rg

Galactic expansion is seen in figure (8 page 32). The tangent veloc-
ity vt, which is seen in the flat rotation curves of galaxies, times the
age of the Cosmos equals the radius Rg, of the galaxy. This suggest
that there is a Hubble expansion occurring within the galaxy.
Ru = c · age.

Rg = vt ·age = 210, 000
m

s
·4.38E17·s = 9.204E22·m = 2.983·Mpc

Rg = galactic radius = 9.73 ·million · light years (15.12)

Only the inner 98,000 light years is visible, being dense enough for
star formation. The galaxy is as low in density as the Cosmos at
the perimeter of the galaxy.

Hubble′s constant = 1
age = Ho = 70.4 km/s ·Mpc

vr =
Rg
age

= Rg ·H0 = 2.983 ·Mpc · 70.4
km

s ·Mpc
=

210, 000
m

s
. . . . . . so . . . . . . vr = vt (15.13)
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The radial velocity vr, equals the tangent vt, at the perimeter of
the galaxy.

When the tangent velocity of something vt, equals its radial
velocity vr, it spirals out at a constant angle of 45 degrees. This is
the same spiral for the galaxy and for the Cosmos.

15.13 Dark matter halo: Mg −Mv

Mg = galactic mass =
m

r
·Rg

Mg = 6.61E20
kg

m
· 9.94E22 ·m = 6.57E43 · kg (15.14)

Dark matter = total matter - visible matter:

Dark ·matter = 6.57E43·kg−6.61E41·kg = 6.50E43·kg (15.15)

The 98/1 ratio of dark matter/visible matter:

6.50E43 · kg
6.61E41 · kg

=
dark matter

visible matter
ratio =

98

1
(15.16)

15.14 Torque of the spinning galaxy

Here mass is the mass of the galaxy. r is the radius of the galaxy.
vr is the radial velocity of expansion at the perimeter of the galaxy
or vr = vt the characteristic tangent velocity of the flat rotation
curve of the galaxy.

torque = moment of inertia · angular acceleration

torque = mass · r2 · angular acceleration

Galactic torque = mass · v2r · age2 ·
¬1

age2
= ¬mass · v2r (15.17)

We see that the square of the radius in the moment of inertia for the
galaxy v2r ·age2, increases at the same rate the angular acceleration
of the galaxy 1/age2, decreases so that the age2 in each cancels
and the energy stays constant. The radius of the galaxy increases
while the rotation of the galaxy slows down without a change in
energy or use of power. Orbits spiral out as the gravitational force
decreases with the age of the Cosmos.
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Figure 9: Solar system expansion

16 Hubble expansion
in the Solar System

If the Hubble expansion extends to the solar system as shown in
figure (9 page 38), then all the planets share the same very small
expansion rate [?] of their orbit.

An expanding ring slows in its rotation. We calculate a change
in angular velocity which is due to a radial Hubble velocity. This
effect may be detected by atomic clocks or by large ring laser gy-
roscopes [?] which detect absolute rotations.

The length of the orbit, when divided by 2π radians per revo-
lution equals the meters per radian or

meters per radian =
2πr

2π · radians
=

r

radians
(16.1)

r is the radial distance from the sun to any planet. vr = r/age, the
radial velocity, the Hubble expansion velocity in meters per second.

vr
meters per radian

=

r
age
r

radians

=
radians

age
(16.2)

We see that the r’s cancel so that this rate of precession is univer-
sally true for the entire solar system and is not tied to any radius.
This is Hubble as a rotation rate.

radians

13.89 billion years
= 7.199E¬11

radians

year
· 1, 296, 000 · arcs

2π · radians
=

1.485E¬5
arcs

year
= Hubble precession (16.3)

This is a very small angle to measure for the Hubble expansion.

31, 556, 926 secondsyear

1, 296, 000 arcsyear

= 24.349
seconds

arcs
For the Earth (16.4)
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16.1 Hubble expansion and the Earth

This is the amount added yearly to the orbital period by the Hubble
expansion from equation (16.3 page 38):

1.485E¬5
arcs

year
· 24.35

seconds

arcs
= 3.616E¬5

seconds

year
(16.5)

This is one leap second being added to our orbit in our solar system
every 27,655 years.

Hubble precession is 29,577 times smaller than relativistic pre-
cession.

The entire solar system is slowing in its rotation while it ex-
pands, like a dynamic unit, like the galaxy and like the Cosmos. It
is a consequence of the slowing rotation of the Cosmos and is tied
by dynamics to the expansion of the Cosmos.
The Earth orbits the sun at a radial distance = rearth = 149E9 m.
The radial velocity of expansion vr, between the Earth and sun bi-
nary is proportional to 1/age.

vr = rearth ·H0. . . . . . . . . or . . . . . . . . . vr =
rearth
age

vr = rearth ·H0 = 149E9 ·m · 2.11E¬18
1

s
=

vr = 3.16E¬7
m

s
= 9.97

m

year
(16.6)

vr is too small to measure for the Earth.

16.2 Hubble expansion and the Moon

The moon orbits the Earth much closer at a radial distance =
rdmoon = 380E6 · m but the Apollo missions to the moon left
behind corner reflectors so that the round trip of laser pulses could
be timed and the receding velocity of the moon measured.

vr = rdmoon ·H0 = 380E6 ·m · 2.11E¬18
1

s
=

vr = 8.02E¬10
m

s
= 25.3

mm

year
(16.7)

vr is the radial velocity between the Earth and moon binary pair.
The moons measured radial velocity is 38 mm/year and is usually
attributed to tidal drag and not the expansion of the universe. I
postulate, 25 mm is due to a Hubble expansion and 13 mm is due
to tidal drag.
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16.3 Planetary Spirals

To calculate the path of expansion of a planet we need the vector
sum of three accelerations. We have the radial:

centrifugal acceleration = vr · angular velocity =
vr
age

(16.8)

And, we have the angular:

coriolis acceleration =
2 · vr
age

(16.9)

in the direction of rotation.
Finally, we have the angular acceleration due to slowing rotation:

angular deceleration =
¬vr
age

(16.10)

in the direction opposite of rotation.
We have a radial acceleration of vr

age and an angular acceleration
of vr

age . The resultant of these accelerations, is 45 degrees between
the direction of rotation and the outward directed radius. It has a
value of:

√
2 · vr

age
(16.11)

A particle moving in this way traces out a logarithmic spiral.

torque = moment of inertia · angular acceleration

torque = m · r2 · angular acceleration
torque = m · v2r · age2 · angular acceleration

torque = m · v2r · age2 ·
¬1

age2
= ¬mass · v2r (16.12)

Here mass is the mass of a planet. r is the radial distance from
the sun. vr = r/age is the radial velocity. We see that the square
of the radius in the moment of inertia for the planet, v2r · age2,
increases at the same rate the angular acceleration of the planet,
¬1/age2, decreases so that the age2 in each cancels and the energy
stays constant.

Expansion and rotation rates are linked. The distance from the
sun to the planets increase and the orbital periods of the planets
lengthen without a change in velocity, energy or the use of power.

Hubble precession causes stars and planets to spiral apart. Or-
bits spiral out as the gravitational force decreases with the age of
the Cosmos. Spiral galaxies are the evidence.
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17 Earth orbital velocity:

vr is not tangent velocity vt.

v2t · rorbit = G ·Msun . . . from the virial theorem. . . (2.4 page 8)

The earths orbital velocity at:
rorbit = 1 AU = 149, 597, 900, 000 m is:

G M

v2t r
= 1 . . . . . . or . . . . . . vt =

√
G ·Msun

rorbit
= 29, 785

m

s
(17.1)

17.1 Earth escape velocity:

Kinetic energy equals gravitational potential energy.

m · v2

2
=
G ·m ·M

r
(17.2)

v2e · radearth = 2 ·G ·Mearth . . . . . . escape velocity. . . . . . (17.3)

Mearth = 5.9722E24 kg.
radearth = 6, 370, 000 m.
The earths escape velocity is:

v2e radearth
G Mearth

= 2 or ve =

√
2 ·G ·Mearth

radearth
= 11, 185.6

m

s
(17.4)

17.2 Delta v: ∆v

The 11kms is the escape velocity needed to reach infinity. Using

8kms as the escape velocity reaches twice the radius of the Earth.
This is called delta v, ∆v in rocket parlance. The ∆v, to reach low
Earth orbit is 8kms [?] which gives a margin for error.

17.3 Moon escape velocity:

v2e · radmoon = 2 ·G ·Mmoon . . . . . . escape velocity. . . . . . (17.5)

radmoon = 1, 738, 000 m.
Mmoon = 7.36E22 kg.
The moons escape velocity to infinity is:

v2e radmoon
G Mmoon

= 2 or ve =

√
2 ·G ·Mmoon

radmoon
= 2, 377.2

m

s
(17.6)

The ∆v,
v2e radmoon

G Mmoon
= 1, to reach low Moon orbit is 1.68kms . Four

of these ∆ v′s, would reach anyplace on the moon or low Earth
orbit and the space station. See Zubrin’s,”Moon Direct” [?].
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18 General relativity swamps Hubble pre-
cession

Figure 10: Perihelion precession

The perihelion is the reference point in an orbit when
something is closest to the sun. The angles at the
spokes are the amount that the perihelion shifts each
orbit. A single orbit, around the sun, is shown in red
where it begins at one perihelion and rotates clockwise
ending at the start of the next perihelion. One loop of
the orbit is 360 degrees plus the perihelion shift.

With General Relativity orbits are seen to spiral in like the
precession of Mercury [?], precession of quasars by gravitational
waves [?] and [?] and like the rosettes of Arnold Sommerfeld [?].

18.1 Mercury

Mercury’s orbit is 7,605,219 seconds/orbit, 88.023 days/orbit. The
perihelion shift of Mercury’s orbit due to general relativity: 43 arcs
(arc seconds)/century = 0.43 arcs/year= 0.1036 arcs/orbit [?].
1 degree = 60 arc minutes times 60 arc seconds = 3600 arc seconds.
360 degrees = 1,296,000 arc seconds = an orbit.

0.43 arcs

year

year

31, 556, 926 s

7, 605, 219 s

orbit
=

0.1036 arcs

orbit
(18.1)
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Mercury covers an arc second of its orbit in 5.868 seconds.

7, 605, 219 secondsorbit

1, 296, 000 arcsorbit

= 5.868
seconds

arcs
(18.2)

Mercury’s orbit looses:

5.868
seconds

arcs
· 0.1036

arcs

orbit
= 0.6079

seconds

orbit
(18.3)

But Mercury’s orbit is only 7.6 million seconds. How long before
Mercury spirals into the sun?

18.2 Earth

31, 556, 926 secondsorbit

1, 296, 000 arcsorbit

= 24.35
seconds

arcs
(18.4)

Earth covers an arc second of its orbit in 24.35 seconds.
The perihelion shift of Earth’s orbit due to general relativity

of 3.84 arcs/century = 3.84E¬2 arcs/year = .935(seconds)/year
[?].

3.84E¬2
arcs

year
· 24.35

seconds

arcs
= .935

seconds

year
(18.5)

If this observation is right, general relativity subtracts .935 seconds,
from our orbital period every year, shrinking our orbit. As our orbit
shrinks, it shrinks faster.

This rate, of about a second per year, does seem excessive. It
must lead to shorter lifetimes for planets than is expected. There
are only 31 million seconds in our orbiting year. At this accelerating
rate, how long before we spiral into the sun?

The 1993 Nobel prize for “Gravity investigated with binary pul-
sars” by R.A. Hulse and J.H. Taylor, described the orbital energy
in binary pulsars decreased by the radiation of gravitational waves.

19 Cosmic Microwave Background: CMB

On figure (11 page 45), the ellipse is the path of a point that moves,
so that the sum of its distance from the two foci is constant.

A whisper at one focus of an elliptical room, is heard at the
other focus in the room, because the distance and travel time from
focus to focus, is the same for any path of sound reflecting off the
walls.
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Light acts the same, with the same geometry, with ellipsoidal
mirrors. The two foci can be called the origin and the destination.

Light leaves the origin as an expanding sphere and reflects at the
ellipsoidal surface as a ring. It is a ring because it is the intersection
of a sphere and ellipsoid. This reflection focuses the light onto the
destination.

The overall travel time from the origin to reflection, to destina-
tion, is always the same for all angles of light departing from the
origin.

If we retain the origin and destination and change to a luminous
expanding sphere we can eliminate the mirror and reflection while
keeping the geometry of the intersection of an expanding sphere
and ellipsoid.

The luminous sphere is the shell of Cosmos which emits the
CMB, Cosmic Microwave Background. Now the ellipsoid is an
abstraction that exists in concept but not in reality. The ellipsoid
defines the path of things that are perceptible at our location at a
certain time.

We see the light of the CMB, at a uniform temperature in any
direction, at a certain instant, when it arrives from a certain di-
rection, after it travels for a fixed amount of time, as shown on
figure (11 page 45).

19.1 Cosmic Cross Section

figure (11 page 45) and equation (19.1 page 45) show the polar
form of the ellipse [?], drawn from the center focus, which is the
origin o. The radius of the expanding sphere, which intersects the
ellipse is r(angle).

As the angle is varied, the points form an ellipse stretched in
the radial direction with e · c · age, as the distance between the foci
od, on figure (11 page 45). The sum of the distances from the two
foci, to a point on the ellipse, is always equal to c · age.

The angle and radius when rotated around the center line of
the ellipse trace a ring that is the intersection of the sphere and
the ellipsoid aa, or bb, or cc, on figure (11 page 45).

This nested series of rings may partially polarize the CMB,
Cosmic Microwave Background, along the axis of the origin see fig-
ure (12 page 46). Other polarizations seem likely. There is evidence
that light traveling through space is polarized in a non-random di-
rection [?].

There is also evidence from the Planck satellite [?] that space
could be rotating from the asymmetry in the average temperatures
of the CMB on opposite hemispheres of the sky as if we are offset
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Figure 11: Cosmic cross section

The CMB temperature k, is going down because of
the inverse square law of radiation as the Cosmos ex-
pands. Compare this with figure (13 page 46). We are
located at someplace like d, a focus of the ellipse, in
figure (11 page 45) which spirals out as the Cosmos ex-
pands. The eccentricity, of the ellipse has an unknown
value e. d is on a concentric radius = e · c · age and is
moving radially and tangentially with a velocity = e ·c.
c·age

2 is the semi major axis of the ellipse. See fig-
ure (4 page 23). See the animation at [?].

r(angle) =
c · age

2
· 1− e2

1± (cos(angle) · e)
(19.1)
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Figure 12: CMB, Cosmic Microwave Background, polarization
per ESA

from the center and seeing differences in velocity as differences in
temperature.

Figure 13: Expanding ellipses

19.2 Blackbody watts from temperature

A flux of radiation has a Kelvin temperature. We see the temper-
ature of the sun as 5778 Kelvin. We can convert this to watts

meter2 for
black body radiation with the Stephan and Boltzmann law.

K4 · 5.5698E¬8
W

m2
=
W

m2
(19.2)

The suns temperature = 5778 Kelvin = 62E6
W

m2
(19.3)

The sun has a wattage of 62E6 watts
meter2 over the surface area of the

sun of 4π(695E6 ·m)2 or a total of 3.77E26 watts. At the radial
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distance of the Earth, 149E9 m, this is

3.77E26 · watts
4π(149E9 ·m)2

= 1341.8
watts

m2
= 394 ·K = 249.5 · F (19.4)

We can work the CMB in just this way.
Space is quite hot in the sun at 249.5·F. Only the Earth’s at-

mosphere protects us. Treat the atmosphere with respect. Look at
what happened to Venus with its runaway greenhouse effect.

19.3 Uniformity of the CMB

The question of the uniformity of the CMB, Cosmic Microwave
Background, is usually answered; that we appear to be at the cen-
ter of the Big Bang, because the Big Bang explosion happened
everywhere. A more quantitative, and less miraculous solution,
looks again at figure (11 page 45).

A ray of CMB reaches us after two distinct intervals.
The first interval starts at the center focus, at the origin, at

point o, on figure (11 page 45) .
It is with the expanding and cooling spherical shell, before the

ray of CMB, which we will be observing, is emitted. Examples on
figure (11 page 45) are the lines oa, ob, and oc.

The temperature and watts/meter2, of the expanding sphere,
is proportional to the inverse square of the radius.

The second interval, is the travel of the ray of CMB through
space, after it leaves the expanding spherical shell. Examples on
figure (11 page 45) are the lines ad, bd, and cd. It ends with the
reception of the CMB, at the observer at point d.

The temperature and watts/meters2, of the CMB during the
second interval, is also proportional to the inverse square of the
radius.

The two intervals always add up to c·age meters in age seconds
in any direction the observer looks.

For CMB emitted early in the Cosmos, there is a shorter interval
with the expanding sphere, and a much longer path through space
interval to reach the observer.

For CMB emitted later, there is a longer spherical expansion
interval, before the CMB is emitted, but a shorter path through
space interval to the observer.

The expanding spherical shell, the CMB which it emits, and
the CMB during its travel through space, all have a temperature
proportional to the inverse square of the distance traveled from the
origin o.
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When the radius of the Cosmos was oa, it emitted CMB from
the entire spherical surface. Only that from the ring, on the sphere
at aa, will reach d, at the same time as the other rings on the same
ellipsoid.

A similar argument can be seen in the rings bb, and cc. All
the CMB from the various rings which intersect the ellipse arrive
at point d, at the same time and temperature.

oa+ ad = ob+ bd = oc+ cd = or = c · age (19.5)

The formulas in the next section, show the relationship between
radius and temperature.

The CMB had a temperature at point a, of 5.4 K when the
Cosmos was one forth its age and size. It arrived at point d, at 2.7
K after expanding for three fourths the age of the Cosmos.

The temperature at point b, was 3.8 K when the Cosmos was
one half its age and size. It arrived at point d, at 2.7 K after
expanding for half the age of the Cosmos.

The temperature at point c, was 3.2 K when the Cosmos was
three fourths its age and size. It arrived at point d, at 2.7 K after
expanding for one forth the age of the Cosmos.

The temperature is going down because of the inverse square
law of radiation not because of the expansion of the vacuum of
space.

19.4 Black body watts from the CMB

A flux of radiation has a Kelvin temperature. We see the tempera-
ture of the CMB, Cosmic Microwave Background, as 2.725 Kelvin.
We can convert this to watts/meter2 for black body radiation with
the Stephan and Boltzmann law.

K4 · 5.5698E¬8
W

m2
=
W

m2
(19.6)

2.7254 · 5.5698E¬8
W

m2
= 3.07E¬6

W

m2
(19.7)

CMB · temperature = 2.725 ·Kelvin = 3.07E¬6
W

m2
(19.8)

When one sees something, it is in terms ofW/m2 and the inverse
square law. The W/m2 times the area of the Cosmos = wattage of
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the CMB, because as we saw in figure (11 page 45), the temperature
at point d, where the observer is located, is the same as at point r,
the radius of the Cosmos.

4π·r2Cosmos ·3.07E¬6
W

m2
= 7.77E47·W = power =

energy

second
(19.9)

The CMB has the luminosity of a 7.77E47 watt light bulb seen
from a distance of 14 billion light years. This much power output
requires 2E21 suns.

This is the same as 7.77E47 watts stretched over the interior
surface area of a sphere with a radius of 14 billion light years.

The CMB is emitted from the interior of the expanding radiant
spherical region herein for simplicity called the shell which is where
light orbits at the perimeter of the Cosmos.

The non-elastic impact of some of the photons within this thin
spherical shell is the source of the CMB. One might view this as
being inside a huge hot spherical shell, watching it emitting heat
as it expands and cools with the inverse square of its radius.

The light was accumulated in this shell as the Cosmos gained
mass and orbiting light through the merging with other masses or
black holes.

The energy emitted in 14 billion years by the CMB, if the energy
output is constant, is

7.77E47 · watts · age = 3.68E65 · Joules (19.10)

For comparison, the energy of the Cosmos,

Mc · c2 = 1.7E70 · Joules (19.11)

Mc · c2

4πc2age2 · 3.07E¬6 W
m2

=
1.72E70 · J
3.68E65 · J

= 46, 739 (19.12)

If the CMB is the remnant energy from the Big Bang then why is
it so feeble?

However, if the CMB is emitted instead through the non-elastic
impact of photons at the perimeter of the Cosmos then this small
value of energy makes some sense.

The gravitational and centrifugal accelerations on the photon
in orbit are c/age. As the Cosmos expands the photons orbit at a
larger radius and the orbital accelerations decrease.

The rate of change of the acceleration is 1/age2.
1/r2Cosmos = 1/c2age2. The W/m2 of the CMB is:

CMB =
7.77E47 ·W
4πr2Cosmos

=
7.77E47 ·W

4πc2age2
= 3.07E¬6

W

m2
(19.13)
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7.77E47 ·W
3.07E¬6 W

m2

= 4πr2Cosmos

7.77E47 ·W
4π · 3.07E¬6 W

m2

= r2Cosmos

√
7.77E47 ·W

4π · 3.07E¬6 W
m2

= rCosmos = 1.42E26 ·m (19.14)

The rate of change of the orbital acceleration is proportional to the
W/m2 of the CMB.

19.5 Shrinking shells of CMB

We can map the power of the CMB onto the smaller spheres and
higher temperature when the Cosmos was younger, as long as we
keep well clear of infinities.√

3.07E¬6 W
m2

5.5698E¬8 W
m2

= (2.725 ·K)2

√
7.77E47·W

4π·5.569E¬8 W
m2

(temperature ·K)2
= radius ·m

Collect terms:

1.0537E27 ·m
(temperature ·K)2

= radius ·m (19.15)

The radius, of the expanding spherical shell of CMB, is proportional
to the inverse square of the temperature. The following examples
map temperature and radius.

The radius of the Cosmos currently at 2.725 K =

1.0537E27 ·m
(2.725 ·K)2

= 1.42E26 ·m =

1.42E26 ·m = c ·age = rCosmos = 14 billion light years (19.16)

At the radius of the Cosmos

√
1.0537E27 ·m
1.42E26 ·m

= 2.725 ·K

At
3

4
the radius of the Cosmos

√
4

3
· 2.725 ·K = 3.15 ·K
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At
1

2
the radius of the Cosmos

√
2

1
· 2.725 ·K = 3.85 ·K

At
1

4
the radius of the Cosmos

√
4

1
· 2.725 ·K = 5.45 ·K

At an age of 1.5 million years, at the freezing point of water of 273
K.

1.0537E27 ·m
(273 ·K)2

= 1.42E22 ·m =

1.42E22 ·m =
rCosmos
10000

= 1.5 million light years (19.17)

19.6 Planck Satellite Asymmetry

The CMB is presumed uniform in the current cosmological stan-
dard model. figure (3 page 22) shows the temperature asymmetry
in the spherical shell of the CMB. Moving toward the shell produces
a blue shift and moving away from the shell produces a red shift.
This figure shows the observer is moving with a complex motion.
figure (4 page 23) shows both tangent and radial velocity.

19.7 Merging Black Holes

There are groupings of mass in space so great that gravity, in the
age of the Cosmos, would be inadequate for their formation from
hydrogen gas. These are called large-scale structure [?]. An exam-
ple is the Sloan great Wall [?]. Their great mass should have been
reflected in the observed inhomogeneities in the CMB.

The merging of black holes, does however, explain these struc-
tures and the Planck satellite anomaly [?]. The smaller black hole
in a merging black hole pair has a higher density. The merged
contents are enclosed in a much larger volume.

The merged photons are bunched together. All these photons
orbiting at the same radius have many photon-photon impacts
which eventually tends to make the very thin layer of photons uni-
form.

Not all of these photon-photon [?] or gamma-gamma impacts
are elastic. Many of these scatterings emit electromagnetic radi-
ation which reaches us as the cosmic microwave background the
CMB, visible in any direction.

The merged masses are bunched together. From within our
black hole, one sees only the merged contents. The smaller black
hole leaves behind a locally higher residual mass density, in the
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stretched out, merged contents, which is the artifact or footprint
of their merging. See figure (14 page 52).

The merging of black holes helps to explain the origin of our
cosmic black hole home. Over the eons black holes continued to
merge with ours until we reached the mass of millions of billions
of solar masses, whose low density and more benign environment,
allowed the origin of life and whose great size allowed the merger of
black holes without the sterilizing effects of earlier mergers which
occurred closer in a smaller denser Cosmos.

If we are living inside a black hole Cosmos as suggested, the
cosmic microwave background CMB, comes to us from the inside
surface of our Cosmos.

Figure 14: CMB, Cosmic Microwave Background, anomaly
per ESA

20 Comparing Black Holes

20.1 c2r
GM

= 1 . . . . . . or . . . . . . c
2r
GM

= 2

In the orbiting light black holes we have:
rest energy equals gravitational energy:
mc2 = GmM/r and if you multiply by 1

r ,
centrifugal force equals gravitational force:
mc2/r = GmM/r2

c2r
GM = 1.
The original black hole definition goes back centuries to John Mitchell
in 1783 and is based on escape velocity from a star exceeding the
speed of light.
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However, in the Schwarzschild black holes:
We have escape velocity equals c or:

c =
√

2GM/r · · · · · · or · · · · · · c
2r
GM = 2:

or kinetic energy equals gravitational energy
.5mc2 = GmM/r
or kinetic energy equals half the rest energy
.5mc2 = .5mc2

or half the rest energy equals gravitational energy:
.5mc2 = GmM/r and if you multiply by 2

r
mc2/r = 2GmM/r2

centrifugal force equals two times gravitational force so,
light must escape if the escape velocity only equals the speed of
light.
c2r
GM = 2.

20.2 Escape Velocity: v2r
GM

= 2

The escape velocity from the earth using: v2r
GM = 2.

me = 5.972E24 kg
re = 6.37E6 m

v =

√
2 ·G ·me

re
= 11, 193

m

s
(20.1)

The idea with escape velocity is that the escaping object is slowing
continuously and reaches infinity with zero velocity, zero kinetic
energy and zero gravitational energy. If the escape velocity only
equals the speed of light then light will escape.

20.3 Kinetic energy equals Gravitational energy

.5 ·m · v2 =
G ·m ·M

r
(20.2)

Here v, is the escape velocity. Substitute v = c:

m·c2 =
2 ·G ·m ·M

r
· · · or · · · Schwarzschild r =

2 ·G ·M
c2

(20.3)

The rest energy equals twice the gravitational energy. The en-
ergy of the escaping light is twice the gravitational energy.
Multiply by 1/r:

m · c2

r
=

2 ·G ·m ·M
r2

(20.4)
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The centrifugal force now equals twice the gravitational force. Light
can not be restrained to an orbit in the Schwarzschild black hole.
Isolate r:

r =
2 ·G ·M

v2
(20.5)

If r = infinity in this escape velocity equation then:

infinity =
2 ·G ·M

v2
(20.6)

which is OK. v is the velocity which can approach zero at infinity.
But v can’t be c unless c approaches zero at infinity. If r = infinity
and vr = c in the Schwarzschild equation then:

infinity =
2 ·G ·M

c2
(20.7)

which is false. c can not go to zero at infinity. Rewrite the
Schwarzschild equation:

mc2

2
=
GmM

r
· · · · · · or · · · · · ·mc2 =

2 GmM

r
(20.8)

This is kinetic energy equals gravitational energy or the rest energy
equals twice the gravitational energy or multiplying by 1/r the
centrifugal force is twice the gravitational force and light can not
orbit.:

mc2

r
=

2 GmM

r2
(20.9)

The Schwarzschild radius is frequently seen in General Rela-
tivity as r=2M, by using ‘geometric units’ such that c and G are
one [?]. Obviously, this odd shorthand obscures the possible and
necessary variability of G in an expanding and dynamic Cosmos.
c2r = 2GM is not equal r = 2M.

What happens when you put a variable G in GR?
‘Atomic units’ where the mass, radius, charge, energy and Planck’s

constant within atoms are all one, also obscure reality.

21 Schwarzschild Black Hole Formulas

The Schwarszchild radius is the radius of the ‘event horizon’. No
event within the event horizon can be seen from outside the event
horizon. Its contents are unobservable.
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21.1 Schwarzschild radius: r = 2 G M
c2

r =
2 G M

c2
· · · · · · or · · · · · · c2 r = 2 G M · · · · · · or · · · · · ·

c2 r

G M
= 2 · · · · · · or · · · · · ·M

r
=

c2

2 G
= 6.73E26

kg

m
. . . . . . (21.1)

We have four numbers, G, c, r, and M. We will use:
r = c · age = 13.9 billion light years and
G = gk · age, canceling the age in r and G.

21.2 Schwarzschild radius of the universe: ru

The Schwarzschild radius of the universe = the orbiting light black
hole radius. Both expand at c for the age of the universe.

ru =
2 ·G ·Mu

c2
= c · age = 13.9 billion light years (21.2)

21.3 Schwarzschild mass of the Universe: Mu

Mu =
c2 · r
2 ·G

=
c2 · c · age
2 · gk · age

=
c3

2 · gk
= 9.56E52 · kg (21.3)

This Schwarzschild mass is half the value of orbiting light black

holes, with Mc = c2·r
G = 1.91E53 · kg from equation (7.1 page 12).

The 2 is a characteristic of Schwarzschild black holes.

21.4 Schwarzschild density of the Universe

mass

volume
=

3 ·mass
4πr3

=
3 · c2

8π ·G · r2
=

3 · c6

32π ·mass2 ·G3
=

The density decreases with the square of the radius or mass.

G = gk · age . . . or . . .mass = c2·r
2·G . . . or . . . r = 2·G·mass

c2 .

3

8π ·G · age2
=

3

8π · gk · age3
= 7.97E¬27

kg

m3
(21.4)

This density is about 5 protons per meter cubed, half the den-
sity of the Cosmos we calculated for orbiting light black holes.
Schwarzschild black holes are twice as big, half as massive and half
as dense as orbiting light black holes. The factor of 2 in 2·G·M

r·c2 is

missing from orbiting light black holes G·M
r·c2 . This difference may

be testable.
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21.5 Photon-sphere

Energy in orbit black holes are not the photon-sphere, outside the
event horizon of Schwarzschild black holes [?], where light might
orbit at r = 3 GM

c2 [?] with the velocity c. The 3 is a characteristic
of the photon-sphere.

r =
3 ·G ·M

c2
= ‘photon sphere′ or : (21.5)

c2 · r = 3 ·G ·M or
c2 · r
G ·M

= 3 or
M

r
=

c2

3 ·G

21.6 Velocity in orbiting light black holes

the velocity of the gas clouds at
r = 3 GM

c2 is less than c and possibly detectable.

v2 =
G ·M
r

and r =
3 ·G ·M

c2
so v =

√
c2

3
= .577 · c (21.6)

v = .577 · c may be detectable with the measurement of orbital
periods of x-ray emitting clouds that orbit some black holes in
binary systems of a black hole and star. A radiating mass of gas
orbiting a black hole is like a lighthouse beacon sweeping past Earth
hundreds of times per second. Even at the Schwarzschild radius
r = 2 GM

c2 , orbiting light black holes would have v = .707 ·c not c.

22 The black hole in M87

We looked at the first images of the glowing, ring-like structure of
the supermassive black hole at the center of the galaxy M87. It
is around 16 megaparsecs (4.937E23 meters) away and 7.22 billion
times the mass of the Sun (1.436E40 kg). The radius of the black
area of the hole is said to be about 350 au (52.236E12 m). This is
larger than our solar system cite Wiki.

c2 · r = k ·G ·M or k =
c2 · r
G ·M

=
c2 · 52.236E12 ·m
G · 1.293E40 · kg

= 5.454

r =
k ·G ·M

c2
=

5.454 ·G ·M
c2

(22.1)

r =
2 ·G ·M

c2
Schwarzschild radius or event horizon (22.2)

59



The measurements of the black area is about five times the event
horizon according to Nature News or reh = 5 · 2·G·Mc2 = 10 · G·Mc2 .

I calculate rshadow = 5.454 · G·Mc2 ≈ 5 · G·Mc2 .

This is about half the event horizon reh = 10 · G·Mc2 .

This indicates reh should be reh = 5 · G·Mc2 .
Nature News 10 April 2019, “A black hole event horizon should

appear five times larger than it is, because the hole warps the
surrounding space and bends the paths of light. The effect, discov-
ered by physicist James Bardeen at the University of Washington
in Seattle in 1973, is similar to the way that a spoon looks larger
when dipped in a glass of water. Moreover, Bardeen showed that
the black hole would cast an even larger ‘shadow’.”

22.1 Shadow

“Photons just outside the apparent boundary can orbit the black
hole near the circular photon radius several times adding to the
observed intensity. This produces a marked deficit of the observed
intensity inside the apparent boundary, which we refer to as the
‘shadow’ of the black hole.”

Heino Falcke in “Viewing the Shadow of the Black Hole at the
galactic center”, [?] said the ‘shadow’ is ten times the gravitational
radius and the ‘gravitational radius’ is half the Schwarzschild radius
Rs ≡ 2GMc2 or Rg ≡ GM

c2 so the shadow = 10GMc2 .

I found the rshadow = 5.424GMc2 in equation (22.1 page 56).

This supports shadow ≈ 5GMc2 . This favors c2r
GM = 1

in equation (2.4 page 8) over c2r
GM = 2 in equation (21.1 page 55).

23 What is reasonable?

At a temperature below 3000 K plasma becomes transparent to
light. The radius from section [19.5] becomes:

1.0537E27 ·m
(3000 ·K)2

= 1.18E20 ·m = 12, 466 light years? (23.1)

At an age of 12,466 years? It would fit in the core of a galaxy. This
is only the CMB, but this much power would require an absurdly
large star. An inside out or hollow star since its radiation comes
to us from every direction. We have allowed the ease of doing
calculations to project something absurd.

At its present mass, our Cosmos could never have been that
small or young.
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We can see that these formulas, and others like them, might
be used to trace back to a creation event at a point of infinite
temperature and density.

This has become dogma, trussed up with patches, which helps
obscure the absurdity of physical infinities.

Since smaller black holes merge to make bigger black holes,
consider that the Cosmos came about by the merging of black holes,
in a multi-verse of black hole universes. Multi-verses separated by
space not multiple dimensions.

Low density black holes are big, old and expanding fast so they
incorporate a lot of space over time.

Big ones present a bigger target for merging. Old ones present
a target for merging that has been around for a long time. Space
seems well populated with black holes.

It is a small step, for our dynamic unit, our Cosmos, to be just
another ordinary low density black hole in a universe full of the
same.

A ledger might have beliefs on the left side, and evidence for
those beliefs on right side. The dynamics described here are mathe-
matically consistent beliefs, which don’t require physical infinities.

The evidence is the values presented by the mass, radius and
density of the Cosmos, source and uniformity of the CMB, the spi-
ral shape and the flat rotation curves of galaxies and the prevalence
of dark matter.

All the parts slip together seamlessly. The dynamics locks all
the parts together. There are no free parameters which might be
adjusted to reflect a point of view.

[fleqn]article [paperwidth=5.5in, paperheight=8.5in]geometry left=.75in,right=.75in,top=.5in,bottom=.75in
amsmath graphicx amssymb float [pdfborderstyle=/S/U/W 1]hy-
perref





Authors Note

Our objective is to look at the electromagnetic = EM
wave: an electric and magnetic wave duo like a sine and
cosine. The one transforms into the other.

We simplify and imagine nature to be composed of ma-
chines which we can understand. We use these machines by
analogy to explain the behavior of nature. J. C. Maxwell
said; ”Using mechanical illustrations to assist the imagina-
tion, but not to account for the phenomena.”

The magnetic field energy M , is at maximum when the
electric field energy E, is at minimum and vice versa. They
are perpendicular sine and cosine waves. This is a sequen-
tial machine. E⇒M⇒E⇒M⇒E⇒M. The total energy is
continuous and conserved as the one becomes the other.

We will see that the speed of light is caused by the rate at
which the electric and magnetic fields sequentially advance
and transform into each other.

This paradigm also allows us to see that loops of light
waves may be the basis of elementary particles.

Key Words

The sine and cosine electric and magnetic waves are 90
degrees out of phase, in light, EM radiation, electromagnetic
waves, Ampere’s law, Faraday’s law. The speed of light is
caused by the rate of transformation of the electric or mag-
netic fields into each other, light as a sequential machine,
light as flux tubes, photons or light as rings, particles as
rings of light, Euler’s equations
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Electric and magnetic waves.
Top: They are synchronized and 90 degrees out of phase.
They are in quadrature.
Bottom: They are synchronized and in phase.
See the animation at [1].
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Figure 15: These EM waves are 90 degrees out of phase.
E and M are in quadrature. Looking from the end E and M are
perpendicular to travel and transverse. Time goes left to right.
Stacks of right angle pink and blue lines can always make a wave
form. See the top graph of figure (27.6 page 12).

24 E and M 90 degrees out of phase
waves

Conservation of energy requires that the magnetic field energy M ,
is at maximum when the electric field energy E, is at minimum and
vice versa. They are perpendicular sine and cosine waves. Light is
a sequential machine, E⇒M⇒E⇒M⇒E⇒M. The total energy is
continuous and conserved as the one becomes the other.

We will see that the speed of light is caused by the rate at which
the electric and magnetic fields sequentially advance and transform
into each other.

We will also speculate on the underlying ring structure and
mechanism of the “light wave”. This paradigm also allows us to
see that loops of light waves may be the basis of all elementary
particles.

See the animation [1]. The total energy is continuous and con-
served. The red and blue waves are perpendicular and out of phase
by 90 degrees. They are sine and cosine waves. The one becomes
the other. They blink magnet ⇒ charge ⇒ magnet ⇒ charge.
We will see them as sequential machines.

It is well known and seen on oscilloscopes that: Pendulums,
potential energy and kinetic energy, Hook’s law oscillators, current
and voltage in capacitors and inductors, LC oscillators, MRI and
transmitter antennas all share this same 90 degrees out of phase
relationship. Light has the same behavior. See photos of the out
of phase EM waves. All share the same math.
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It takes time for a electric wave to turn into a magnetic wave or
a magnetic wave to turn into a electric wave. This is electric inertia
or hysteresis, a transition over time. See section (27.12 page 16).

25 E and M as in-phase waves

Figure 16: These EM waves are in-phase
Yes, they do look like birds in flight.

The pink electric and blue magnetic waves are perpendicular
and in-phase EM sine waves. The perpetuated in-phase wave idea
possibly came from using an elastic aether as a restoring force or
the integration constant angle θ(x), which is sometimes ignored in
the wave equations, can shift the waves phase [3].

With figure (24 page 4) or the wire waves below, we choose a
slightly different path from these in-phase sine waves of of Maxwell
[2] and Hertz [4], shown on this figure 16.

26 Waves made out of wire

Top figure 17: looking at the red plane of figure (24 page 4).
Bottom figure 17: looking at the blue plane of figure (24 page 4).
These red and blue wires are not exactly the right shape for elec-
tromagnetic waves, but they convey something of its character.
They are fun to make out of colored wires, see figure (34 page 32).
The red and blue are correctly: 90 degrees out of phase and in
perpendicular planes.
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26.1 Ampere and Farday Laws

Figure 19 page 34: If your right thumb points in the direction of
the up arrow then your fingers point in the direction of circulation
in the toroidal direction around the torus.

If you grasp the ring of the torus with your right hand: your
fingers curl around the torus tube in the poloidal direction, your
thumb points along the tube in the direction of the toroidal arrows.

The little circles with the “dot”, next to the torus, on fig-
ure (19 page 34), indicate approaching poloidal looping flux. The
little circles with the “x” indicates a receding poloidal looping flux.

Galaxies and solar systems may form around currents in space
as in the plasma universe [6]. This is a flux causing a looping
around.

The disks around proto-stars [7] frequently have jets as do
galaxies. This is a looping around causes a flux (jet). Faraday’s
and Ampere’s laws at a huge scale.

6



27 Lines, loops, tubes and rings
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Figure 22 page 36: We stretch the stacked right angle line planes
of the previous figure 21 into three dimensions by stacking tangent
circles instead. We see top and side views in this figure.

These now three dimensional double helix structures are drawn
to scale according to the (wavelength to fatness ratio) which are
invariant features of all wavelengths. They all have the same shape.

27.1 Nature shows us this shape in a stream

of water or the rolling chop on a lake. There is a circular
circulation in a cross section of a wave of water or a wave of light.
The flux tubes are stacked rings making twisted and pointy jelly
beans strung together like sausages.

Here the waves only appear bean like or volume like when seen
over time, due to the persistence of vision. The waves exist only as
swirling rings of energy on an expanding two dimensional spherical
wave front, only in the here and now, rain drops making rings on
still water.

The line between the centers of the red E and blue B flux tubes,
the hypotenuse, traces out the icon of life, a double helix. Life
preceded by light.

The spaces which are visible, above and below the center line on
figure (21), are invisible on figure (22) but they are clearly shown
on figure (25 page 38) as the sines and cosines of the triangles.

The half wavelength flux tube segments start and end on a
point in the center. They make continuous rolling contact with a
neighbor flux tube. Each wavelength may be considered another
series photon.

The cross sectional radius and ring of circumference of the flux
tubes is proportional to sine(α)2 . . . or . . . cosine(α)2 as is their
energy.

E and B rotate in opposite directions.
The energy is located along the rotating circular rings of cir-

cumference of the flux tubes. See figures page 40 or 39.
Where the E and B rings touch there is a rolling contact and

transfer of energy, current and circumference as the flux tubes
change size.

The flux tubes are a three dimensional view of an action which
occurs over time only on the two dimensional surface of the ex-
panding spherical wavefront.
Alternating electric field rings move up and down.
Alternating magnetic field rings move left and right.
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27.2 Shrinking and Expanding Rings

Left figure 23: a ring of magnets or magnetic dipoles is shown in
four stages as it shrinks. The ring looses magnets as it shrinks.
The toroidal magnetic field vector B along the ring per unit length
is uniform but the length and area is changing so it shows dB/dt.
This is Faraday’s law.
Right figure 23: a ring of capacitors or capacitive dipoles is shown
in four stages as it shrinks. The ring looses capacitors as it shrinks.
The toroidal electric field vector E along the ring is constant but
a shrinking or expanding ring with a charge per unit length would
show dQ/dt which is Amps.
The electric field along the ring is uniform but the circumference
and area is changing so it shows dE/dt.
This is the Ampere-Maxwell’s law.

Red rings shrink. Blue rings grow. Ampere.
Blue rings shrink. ¬Red rings grow. Faraday.
¬Red rings shrink. ¬Blue rings grow. Ampere.
¬Blue rings shrink. Red rings grow. Faraday.

See pages (36, 37, 38 or 39):
Red is electric. Blue is magnetic.

Electric rings shrink. Magnetic rings grow. Ampere.
Magnetic rings shrink. ¬Electric rings grow. Faraday.
¬Electric rings shrink. ¬Magnetic rings grow. Ampere.
¬Magnetic rings shrink. Electric rings grow. Faraday.
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27.3 Hypotenuse, Wavelength and Ring Radius

On the lower right of this figure (26) we see a blow up of the fourth
square, row 1, on figure (25 page 38). Both rings are the same size
and the angle is 45 degrees at the moment depicted. The top ring, a
stack of microscopic magnetic loops, is shrinking. The bottom ring,
a stack of microscopic current loops is expanding. There is a trans-
ference of circumference and energy at a point on the hypotenuse,
where there is a 90 degree counter-clockwise rotation of the indi-
vidual squares or microscopic current loops. The pink toroidal and
blue poloidal fields of the top circle are transformed, at a point,
along the hypotenuse, into blue toroidal and pink poloidal fields
on the bottom circle. See the animation [26]. Hypothetically, the
charge of the bottom loop pulls the squares off of the top loop, at
the hypotenuse, where the squares rotate 90 degrees, and attach to
the bottom loop making the bottom loop grow. Each square or mi-
croscopic current loop has a perpendicular magnetic field. At the
rotating squares, a quantum of charge is transformed into a quan-
tum of magnetism or vice versa. The square units which transform,
show another case of Maxwell’s, “Using mechanical illustrations to
assist the imagination, but not to account for the phenomena”,
which is the purpose of this website. There is a transference of
circumference and energy at the hypotenuse, where there is a 90
degree counter-clockwise rotation of the individual squares. The
pink toroidal and blue poloidal fields of the top loop are trans-
formed, along the hypotenuse, into blue toroidal and pink poloidal
fields on the bottom loop. See the animation [26].

27.4 Perpendicular Transformations

First from the left, figure (27): Pink toroidal E and blue poloidal
B. This is like the top ring on figure (26 page 39). The flux which is
shown there as color coded squares labeled with dots is here shown
as loops.
Second from the left: This is a single blue former poloidal now
toroidal ring from the first figure. This single loop is shown as a
little square on figure (26 page 39). The previous poloidal, at a
different scale, is now toroidal. The former piece of the pink ring
is now shown as a poloidal pink arrow. The former pink toroidal is
now pink poloidal and the former blue poloidal is now blue toroidal.
This perpendicular transformation changes our viewpoint.
Third from the left: Blue toroidal B and pink poloidal E. This is
like the bottom ring on figure (26 page 39).The poloidal pink flux
which was shown as a pink arrow is now shown as a pink poloidal
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looping around a blue toroidal current. The pink flux is still out of
the ring.
Fourth from the left: This is a single pink poloidal ring from
the third figure. This single loop is shown as a little square on
figure (26 page 39). The previous poloidal, at a different scale,
is now toroidal. The former piece of the blue ring is now shown
as a poloidal blue arrow. The former blue toroidal is now blue
poloidal and the former pink poloidal is now pink toroidal. This
perpendicular transformation changes our viewpoint.
Go to the First from the left on this figure (27 page 39).

27.5 Angular dual ring math

The rings rotate in opposite directions. They transfer charge and
energy to their partner along the hypotenuse, at the speed of light,
while oscillating between E and B.

The transfers are a flux from the circumference of the donor
ring, which decreases in size, to the circumference of the recipient
which increases in size.
hypotenuse = h = λ/(8π), is constant.
The hypotenuse of the triangles in figure (25 page 38) and the
distance between the ring centers are constant.
The hypotenuse rotates tracing out a double helix.
The toroidal elements are attractive while the poloidal elements
are repulsive.
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27.6 Stacked x and y lines make waves

Figure 30: Stacked right angle sine and cosine lines or popsicle
sticks make a circle. Stacked right angle lines make a hypocycloid
in the lower graph. Hypocycloid parametric equations:
x = 4 · h · sine(ang) · cosine(ang)2

y = 4 · h · cosine(ang) · sine(ang)2

or
x = h · (cosine(ang)− cosine(3 · ang))
y = h · (sine(ang) + cosine(3 · ang))
Time goes left to right. Stacks of right angle lines make wave forms.
Looking along the axis of the wave, the hypocycloid is the shape of
the line of interaction of the circle pairs of figure (25 page 38). The
point where the shrinking donor circle transfers charge to their
expanding recipient neighbor. The hypotenuse is the diameter
through the center across the loops. The circle and hypocycloid
have 128 strips, divisions of 2π/128 or wavelength/128. Notice the
x and y components are 90 degrees out of phase.

27.7 Square units

See figure (19 page 34) or figure (26 page 39),
top ring. Toroidal magnetic force from the stack of Ampere’s mi-
croscopic poloidal current loops, holds the row together. The ends
of the stacks can stick together to make a torus.

See figure (26 page 39), bottom ring.
Clockwise rotation of each square from the previous figure. The
poloidal current from the previous figure is now toroidal. The
toroidal current produces a poloidal magnetic field. The toroidal
current produces an electric force which holds the row together.

Clockwise rotation of each square from
the previous figure. Toroidal magnetic force holds the row together.

Clock wise rotation of each square from
the previous figure. Toroidal electric force holds the row together.
The following square units have perpendicular bipolar magnetism
and electric fields arranged in a cross or square as a mechanical
illustration. See the Beatty video [31] for the unusual properties
of series magnets made into loops.
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27.8 Along the wavefront

The plane of the paper is the wavefront shown on figure (25 page 38).
The rings are on the wavefront. Light is rings of current. Does this
sound a little like string theory? These rings are the substance and
hold the energy of electromagnetic waves.

Rings precede flux tubes. Any cross section through the hollow
flux tube drawings show their origin in the rings on this figure. Flux
tubes are the integration of these rings over time. The central axis
of the wave is at the right angle of the triangle.

The electric field rings move up and down on the expanding
spherical “plane” of the wave front.
E is a + red . . . or . . . ¬red ring.
Its radius is proportional to the sine(α)2.

The magnetic field rings move left and right on the expanding
spherical “plane” of the wave front.
B is a + blue . . . or . . . ¬blue ring.
Its radius is proportional to the cosine(α)2.

The energy is located on the rotating circular rings of current
along the circumference of the flux tubes. A flux emanates at
a point along the hypotenuse from the shrinking donor ring and
terminating in the expanding recipient ring. The energy is propor-
tional to the sum of the radius or circumference of the rings.

Where the E and B rings touch there is a rolling contact and
transfer of energy, current and circumference as the rings change
size. The rings also change from electric to magnetic or magnetic
to electric at their point of contact along the hypotenuse.

This is an action, by expanding and shrinking ring pairs, which
occurs over time, on the two dimensional surface of the expanding
spherical wavefront.

The action is only on the wavefront. The flux tubes are a side
view an artifact or illusion created by the stacking of rings.

Energy or frequency changes in electromagnetic waves result in
tensile or compressive forces. Electromagnetic waves can be viewed
as a coiled spring. When the wavelength increases the distance be-
tween the coils increases. This is a tensile force on the medium.
When the wavelength decreases the distance between the coils de-
creases. This is a compressive force on the medium. There can be
huge forces, at high currents anywhere the wavelength or frequency
varies. Exploding wires which look like fragmented spaghetti and
compression damage in rail guns have been noted. See Graneau
and Graneau in, “Newton versus Einstein” [28] for these and other
details of the ongoing conflict between conventional theory and ex-
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periment.
The vertical or horizontal straight line motions of the rings in

and out of the right angle on figure (25 page 38) are sine or cosine
flux tube waves when seen over time from the perpendicular point
of view of figure (?? page ??).

The circles in the animation are vaguely reminiscent of accre-
tion disks, like those found in binary star systems, where one star
streams material onto the other star. Here we expect a current to
stream from one ring to the other at their point of rolling contact.

The expanding spherical shell of any electromagnetic wavefront
would have polka-dots of this pattern. These rings are the only
substance an electromagnetic wave has. They only exist on a
wavefront. We only see, a side view, the sine and cosine waves
or flux tubes of figure (21 page 35) or figure (?? page ??) or fig-
ure (24 page 37) through the static view of a graphic.

27.9 Energy in the ring pairs

On this figure 33: Their graphs are symmetrical. One ring grows
and the other shrinks. The sum of the radii, circumferences, charge,
current, magnetic charge, magnetic flux or energy of the two rings
are constant.

These are twice the frequency of the electromagnetic wave. The
vertical height of the graph on figure (33 page 43) indicates that the
total energy from the sum of E and B is constant while oscillating
between E and B.

This is consistent with all the charge or energy of the wave
being distributed over the sum of the circumference of the ring
pairs which is 2πh = λ/4.

Any vertical line on figure 33 shows the division of the radius,
circumference, charge or energy between the colors so we can write,

B2

µ0
· λ3 = energy density · wavelength3 = energy

kg

m · s2
· m

3

1
=
kg ·m2

s2
= energy (27.1)

λ (lambda) = wavelength

B2

µ0
· λ3 =

(
√
hp · c · ε0 )2

λ

1

ε0
=
qw
λ

2 1

ε0
= energy

B2

µ0
· λ3 =

qw
λ

2 1

ε0
= energy
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B2 · λ4 · ε0
µ0

= q2w . . . . . .
ε0
µ0

=
1

c2 · µ2
0

B2 · λ4

c2 · µ2
0

= q2w

B · λ2

c · µ0
= qw = charge =

√
hp · c · ε0 = 1.32621E¬18 A · s

B2

µ0
· λ3 = hp ·

c

λ
· ε0
ε0

B2

µ0
· λ3 = hp ·

c

λ
= energy =

kg ·m2

s2
(27.2)

This is energy density times wavelength cube =
hp time frequency = energy. hp is Plank’s constant.

B2

µ0
· λ3 · (sine(α)2 + cosine(α)2) =

c · hp
λ

using (sine(α)2 + cosine(α)2) = 1 ,

B2

µ0
· λ3 · sine(α)2 +

B2

µ0
· λ3 · cosine(α)2 =

c · hp
λ

and B2 = E2/c2 so,

B2

µ0
λ3 · sine(α)2 +

E2

c2 · µ0
λ3 · cosine(α)2 =

c · hp
λ

and 1/c2 = ε0 · µ0 so,

B2

µ0
λ3 · sine(α)2 + ε0 · E2 · λ3 · cosine(α)2

=
c · hp
λ

= total energy =
kg ·m2

s2
(27.3)

27.10 The rate of change of the ring pairs
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27.11 Common units

ε0 = 8.85418E¬12
F

m
=

A2 · s4

kg ·m3

µ0 = 4πE¬7
H

m
=
kg ·m
A2 · s2

c · µ0 =
m

s
· kg ·m
A2 · s2

= 376.7303
kg ·m2

A2 · s3
= Ω = ohms

kg ·m2

A · s3
= A · kg ·m

2

A2 · s3
. . . . . . volts = I ·R

E =
volts

m
=
kg ·m2

A · s3
· 1

m
=
kg ·m
A · s3

E =
force

charge
=
kg ·m
s2

· 1

A · s
=
kg ·m
A · s3

B =
force

A ·m
=
kg ·m
s2

· 1

A ·m
=

kg

A · s2

2πr · E
c · µ0

=
meters · E
ohms

=
m

1
· kg ·m
A · s3

· A
2 · s3

kg ·m2
=

volts

ohms
= A

27.12 Transition math

frequency · λ = c
λ = 4 · transition
We have four ring-to-ring transitions per wavelength on figure (25 page 38):

red⇒ blue⇒ ¬red⇒ ¬blue⇒ red

frequency · transition = c/4
c = 4 · frequency · transition
Short wavelengths and higher frequencies have shorter transitions.
energy = hp · frequency, hp is Plank’s constant.
energy · transition = c · hp/4, At higher energies the transition is
shorter.
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28 Since E = c·B in the EM wave

Faraday’s Law and Ampere’s Law can return the same current,
which we see in the rings of figure (25 page 38).

2πr · E
c · µ0

=
2πr ·B · c
c · µ0

=
2πr ·B
µ0

= Amps (28.1)

We only use it with the velocity v equal to c in the electromagnetic
wave with the two forces equal.

J. J. Thomson [47] determined the mass to charge ratio [48] of
the electron using this equation: q · E = q · v ·B.

Here the forces are equal. This should not be mistaken for a:
Lorentz force [49] = q · E + q · v ·B.

q · E = q · c ·B
E = c · B, canceled q, units are volts per meter or kg ·m/(A · s3)
E/B = c
E2/B2 = c2, square
E2/B2 = 1/(µ0 · ε0), c2 = 1/(µ0 · ε0)
These have equal energy densities = pressures.
They are the same thing.

kg ·m2

s2
· 1

m3
=

kg

m · s2
(28.2)

E2 · ε0 =
B2

µ0
. . . . . .

kg

m · s2
(28.3)

Here the B and E energy densities or pressures are equal. This
is the magnetic pinch pressure equals the electrostatic pressure of
repulsion. This magnetic pinch pressure restrains the charge to a
thin flux tube ring like a hose restrains water. See a ring electron
[34] restrain charge. The electrostatic force of repulsion by the
charge equals the magnetic pinch force of attraction on the charge.

28.1 Rate of change of ring circumference

d(2πr)

dt
=
d(m)

dt
=
m

s
(28.4)

The rate of change of the circumference is a velocity,

d(2πr · frequency)

dt
=
d(m/s)

dt
=
m

s2
(28.5)

The rate of change of the circumference times a frequency is an
acceleration.
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29 Faraday’s law

Figure 36: Faraday’s law: The flux of B causes E.

Figure (36 page 18): A changing magnetic flux through a cir-
cular area generates a loop electric field which accelerates the elec-
trons in a Betatron. Blue is transformed into red.

+B ⇒ ¬E . . . or . . .¬B ⇒ +E

E and B are sine and cosine waves because they are ninety degrees
out of phase. B is the cosine since it has a sign change in its
derivative.
Lenz’s law [18] comes from the sign change in the derivative.

d(cos)

dt
= ¬sin . . . or . . . d(¬cos)

dt
= sin

Faraday’s law is applied twice per wavelength so there is no net
sign change per wavelength since, ¬1· ¬1 = 1. This sign change
does not occur in Ampere’s law, noting

d(sin)

dt
= cos . . . or . . .

d(¬sin)

dt
= ¬cos, (29.1)

does not have a sign change.

29.1 Integral form of Faraday’s Law∮
C

−→
E ◦
−→
dl = ¬ d

dt

∫
S

−→
B ◦ n̂ da (29.2)

Integral form of Faraday’s law from Fleisch [21]. The left hand side
is the line integral around

∮
C

. C = circulation, of E the electric
field tangent to the circumference dl = 2πr. The right hand side is
the rate of change of the magnetic flux through any

∫
S

surface =
S bounded by C, da = πr2.

Faraday′s law

∮
E· dl = ¬d(ΦB)

dt
(29.3)

Integral form of Faraday’s law from Hyperphysics [35] or Wiki [36].∮
E· dl = 2πr·E . . . and . . .¬d(ΦB)

dt
= ¬d(B·πr2)

dt

The line integral of the electric field equals
the circumference of the loop times E . . . and . . . :
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The circumference of the loop times E equals
the rate of change of the area of the loop times B. So:

Faraday′s law :
d(B · πr2)

dt
= 2πr · E = volts

multiply by 1= ohms
ohms = c·µ0

c·µ0

d(B · πr2)

dt
· c · µ0

c · µ0
= 2πr · E =

m

1
· volts
m

= volts

distribute ohms

d(B · πr2)

dt
· 1

c · µ0
=

2πr · E
c · µ0

=
volts

ohms
= Amps (29.4)

2πr · E
c · µ0

=
meters · E
ohms

=
m

1
· kg ·m
A · s3

· A
2 · s3

kg ·m2
= Amps (29.5)

Since E = B · c in the EM wave:

volts

ohms
=

2πr · E
c · µ0

=
2πr ·B · c
c · µ0

=
2πr ·B
µ0

= Amps (29.6)

Faraday’s Law and Ampere’s Law return the same current.

Changing poloidal times the area equals toroidal times the cir-
cumference.

30 Ampere-Maxwell law

A changing electric flux through the circular area of a plate capac-
itor generates a loop magnetic field in figure (??).

Red is transformed into blue.

30.1 Integrals of Ampere’s law∮
C

−→
B ◦
−→
dl = µ0

(
I(enc) + ε0

d

dt

∫
S

−→
E ◦ n̂ da

)
(30.1)

I(enc) = amps is zero.
1

c2
= ε0µ0

∮
C

−→
B ◦
−→
dl =

1

c2
d(ΦE)

dt
(30.2)
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∮
C

−→
B ◦
−→
dl = 2πr ·B . . . and . . . d(ΦE)

dt
=
d(E · πr2)

dt
(30.3)

The line integral around the curve equals the circumference of the
loop, dl = 2πr times B [25]. . . . and . . . the rate of change of the
electric flux equals the rate of change of E times the area of the
loop, da = πr2. So:

1

c2
· d(E · πr2)

dt
= 2πr ·B (30.4)

Maxwell’s modification of Ampere’s law per Hyperphysics [22] or
per Wiki [23].

ε0 · µ0 ·
d(E · πr2)

dt
= 2πr ·B (30.5)

Substituted ε0 · µ0 = 1/c2. Divide by µ0.

2πr ·B
µ0

= ε0 ·
d(E · πr2)

dt
=

A2 · s4

kg ·m3

kg ·m
A · s3

m2

s
= Amps (30.6)

B · c = E in EM waves so Ampere and Faraday both return amps:

2πr ·B
µ0

· c
c

=
2πr · E
µ0 · c

=
volts

ohms
= Amps (30.7)

These equations are written more clearly without the integral and
flux symbols if we remember that the circumference and area both
vary with time. This makes them more accessible to a larger audi-
ence. Wiki is especially subject to experts writing to impress their
trade with little thought to a larger audience.

I could not easily find these these simpler equations on the In-
ternet. They are shown in the text I reference: Tipler [24], Resnick
[25] or Fleische [21]. The toroidal amps in the loop equals the
poloidal flux of amps through the area of the loop.

30.2 Differential form of Ampere’s Law

−→
∇ ×

−→
B = ¬∂

−→
E

∂t
(30.8)

The left hand side is the curl of the magnetic field, the tendency
of the magnetic field to circulate around a point. The right hand
side is the rate of change of the electric field with time [21].
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30.3 Current in the rings

Current is the rate of change of the (Amps · seconds) charge.

d(charge)

dt
=
d(Amps · seconds)

dt
= Amps (30.9)

qw is the total charge per wavelength.
qw is spread over the sum of the circumference of the rings.
qe is the charge of the electron.

qw =
qe√
2α

=

√
hp
c · µ0

=
√
hp · c · ε0 = Amps · seconds (30.10)

qw
total length of loops

=
4 · qw
λ

=
A · s
m

=
charge

meter
(30.11)

This is the charge per unit length.
The sum of the circumference of both loops is the wavelength/4.

qw · frequency =
A · s
s

= Amps (30.12)

which flow from ring to ring
This is in the form, the charge per unit length times the velocity
of the charge,

A · s
m
· m
s

= A (30.13)

charge

meter
· meter
second

=
charge

second
=
Amps · seconds

seconds
= Amps (30.14)

How could we know anything without units?

30.4 E in the rings and dE/dt

Anything that has a charge has an electric field. The electric field
may point charge to charge, or be generated in a loop like Faraday’s
law.

We will see a loop as a bipolar unit, like a long bar magnet,
length of spherical magnets or magnetic beads, whose oppositely
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charged ends have looped around and stuck together thereby loos-
ing its bipolar character by becoming a torus with its toroidal field
concealed.

The charge of the wave = qw and is spread over the length of
the rings. The static electric field due to this small charge is also
very small. A shrinking or expanding ring with a charge per unit
length would have a dE/dt. See figure (23 page 36).

The dynamic rate of change of the electric field, which is a prod-
uct of multiplication of the small charge by the rate of change of
the circumference times the frequency, can be large.

We postulate a bipolar electric field for the flux units where op-
posite polarity may hold the flux units into rings. This constitutes
a tensile strength associated with the electrical flux, an electrical
pinch force. When the units in the rings from figure (25 page 38) are
held together by this bipolar electric field the electric field is con-
fined within the ring but the perpendicular bipolar magnetic field
is exposed. Toroidal concealed and poloidal exposed.

Etotal
total length of loops

=
4 · Etotal

wavelength
(30.15)

This is the E charge per unit length. Etotal is the total E spread
over the circumference of the rings.
The sum of the circumference of both loops is the λ/4.

dE

dt
=

4 · Etotal
λ

d(2πr · frequency)

dt
=

4 · Etotal · c · 2 · sin · cos
λ

(30.16)

This is in the form,

E

meter
· meter
second

=
E

second
=
dE

dt
(30.17)

Etotal · c
λ

· 2 · sin · cos =

Etotal · frequency · 2 · sin · cos = 4πE · frequency (30.18)

This is Ampere’s law if

Etotal · 2 · sin · cos = 4πE · 2 · sin · cos =
d(sin(α)2)

dt
(30.19)
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30.5 B in the rings and dB/dt

A string of magnetic beads has a magnetic charge per unit length.
A shrinking or expanding ring with a magnetic charge per unit
length would show a dB/dt. See figure (23 page 36).

Btotal
total length of loops

=
4 ·Btotal

wavelength
(30.20)

This is the B charge per unit length.
Btotal is the total B spread over the circumference of the rings. The
sum of the circumference of both loops is the wavelength/4.

dB

dt
=

4 ·Btotal
λ

d(2πr)

dt
=

4 · c ·Btotal
λ

· 2 · sin · cos (30.21)

This is in the form,

B

meter

meter

second
=

B

second
=
dB

dt
=

Btotal · 2 · sin · cos · c
λ

= Btotal · 2 · sin · cos · frequency (30.22)

dB/dt = 4πB · frequency.
This is Faraday’s law if
Btotal · 2 · sin · cos = 4πB . . . or . . .¬2 · sin · cos = d(cos(α)2)/dt.

30.6 New currents

The rate of change of the charge on each ring as the rings change
size constitutes a current which flows from ring to ring across
the plane of the wavefront. The extremes of the waves, on fig-
ure (34 page 43), are the maximum currents flowing ring to ring.

30.7 Pinch and repulsion

A row of parallel magnets not series, with their bi-poles pointing
in the same direction, repel each other. This is true in the rings of
figure (26 page 39). The parallel magnetic components repel each
other while the slightly stronger series opposite charge components
hold the ring together. If the parallel magnets are each rotated
ninety degrees, they are in series, their poles now attract each other.

23



They form rows or rings of magnets with a tensile strength. Call
this opposite pair magnetic pinch and magnetic repulsion.

A row of parallel bipolar charges not series, with their bi-poles
pointing in the same direction, repel each other. This is true in
the rings of figure (26 page 39). The parallel charge components
repel each other while the slightly stronger series opposite magnetic
components hold the ring together. If the parallel bipolar charges
are each rotated ninety degrees, they are in series, their poles now
attract each other. They form rows or rings of bipolar charges with
a tensile strength. Call this opposite pair charge pinch and charge
repulsion.

Can you see the the rings of figure (25 page 38) and (26) and
the flux tubes of figure (?? page ??) in terms of series and parallel
bipolar charges?

This detailed mechanistic view of electromagnetic waves makes
falsifiable predictions. Standing waves of figure (?? page ??) have
a fixed spacing of E and B fields. The E fields may be measured
and located and the B fields inferred. Properly spaced B fields of
a certain strength would apply a predictable polarizing torsion.

31 Magnets

Figure 38: Iron filings and bar magnets

When you look at the pattern of iron filings on a glass or plastic
over a short bar magnet you see loops or lines of magnetized iron
filings stuck together by magnetism. The iron filings have become
loops of tiny series magnets, loops of tiny series dipoles, curving
around to the opposite poles of the bar magnet. Energy is stored
in each dipole. We have to add the binding energy of the dipoles
to pull them apart. We have serial tensile forces. The loops of tiny
series magnets repel each other which accounts for their distance
apart. The loops repel each other because their poles point in the
same direction and like poles repel. The loops may stick together
and clump when they are close to each other and their centers
are offset. K&J [32] has an interesting magnetic field calculator
which shows a pattern similar to the above for thin disk magnets.
Helmholtz coils are similar. See Hyperphysics [33] for a loop or
ring current.

We might say that magnetic field lines originate at the top of
a magnet and return at the bottom of a magnet as they do in
figure (38) above. A much longer magnet would have its field lines
stretched into a solenoid, loosing its circular symmetry, but the
lines still leave the top and return to the bottom of the magnet.
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When a much longer magnet is bent and closed into a loop, its
top and bottom and the source and destination of the lines merge
and the lines disappear so the magnetic field in a ring is concealed.
If the green magnet above is stretched into a long bar magnet and
bent and closed into a loop then the external field of the magnet
disappears. See the Beatty video [31] for this unusual and largely
unnoticed characteristic of series magnets.

The huge ring currents in the electron and proton if seen would
have huge magnetic fields which would disrupt the orbits of the
ring electron and proton in the atom but since the ring current is
closed into a loop the external fields disappears. The ring currents
still cause the magnetic moment so we are left with the peculiar sit-
uation of a magnetic moment without an obvious source magnetic
field.

In the ring electron [34], q moves at the speed of light, c, so we
have:
q·E = q· c·B, which can be written
E = c·B,
E2 = c2·B2, square
E2 = B2/(ε0·µ0), c2 = 1/(ε0·µ0)
E2· ε0 = B2/µ0, energy/volume = energy density=force/area =
Coulomb repulsion pressure = magnetic pinch pressure =
kg/(m· s2).

31.1 Rings of magnetic beads

or spherical magnets have a lot of tensile strength and are hard
to pull apart. They are series magnetic dipoles. Rings hide the
bipolar glue of their dipolar units which holds them together in
rings. Their hidden flux is confined to the ring.

See the Beatty video [31] for this unusual characteristic of series
magnets.

Toroidal transformers are used in radio work because of their
low noise or signal leakage. Their signal is confined to the torus.
Rings of strong spherical magnets have a strong internal magnetic
field and a weak external magnetic field but they still maintain
their strong tensile forces again confined to the torus. See the
Beatty video [31]. Magnets have other interesting structural as-
sembly properties [37].

Interesting sources are K&J [32] and formerly Neocube [38].
Warning! Magnets can be addictive. One might be subject to

spousal abuse for spending too much money on too many magnets.
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In a similar way, the field lines from a charge dipole or polarized
atom might leave from one end and return to the other end of the
dipole so we might expect a series of charge dipoles to act like the
series of magnetic dipoles and hide the majority of their lines in a
ring with only minor leakage and still maintain their strong tensile
forces.

31.2 Magnetic beads

Bipolar atoms stick together like magnetized iron filings or strings
of magnetic beads. This is like the magnetic beads in the figure
below. The ends of the rows of polarized atoms have a strong
polarity and strong attractive and repulsive forces. Magnets are
a fun way to experiment with bipolar ideas. The ends of rows
of magnetic beads have a strong polarity. These rows of magnets
stick together because they are offset, close together and their poles
point in the same direction.

Figure 40: Like poles repel

These rows of magnets repel each other because like poles repell.

These rows of magnets stick together because opposite poles
attract.

Figure 42: Loops of magnets

Magnets stick together to make a helix out of a long string
of magnets. Only the ends are exposed and show the polarity.
The two loops of magnets on the right attract each other because
opposite poles attract. Loops of electrostatic dipoles attract each
other in just this way.

31.3 Magnets and dipoles

Both have poles. Poles have polarity. Oppositely charged poles
are bipoles or dipoles. The forces between their charged ends
may be expressed, by us, with parallel and perpendicular com-
ponents. They assemble in complex structures. Magnets are acces-
sible. Magnets are magnetic dipoles which are a model for charge
dipoles which are a model for gravity.

This is energy density times wavelength cube equals energy.√
c/(µ0 · hp) = 6.000359E23 ·A ·s/(kg ·m), curiously close to Avo-

gadro’s number.

31.4 Powers of 1/wavelength

One over wavelength:
energy = hp · c/λ :
Amps = qw · frequency = qw · c/λ =
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√
hp/(c · µ0) · c/λ

One over λ2:
B =

√
c · hp · µ0/λ

2

E = B · c = c ·
√
c · hp · µ0/λ

2

One over λ3:
dB/dt = 4πB·frequency = 4π

√
c · hp · µ0/λ

2·c/λ = 4πc
√
c · hp · µ0/λ

3

dE/dt = 4πE · frequency = 4πc
√
c · hp · µ0/λ

2 · c/λ = 4πc2 ·√
c · hp · µ0/λ

3

One over λ4:
B2/µ0 = hp · c/λ4
E2 · ε0 = hp · c/λ4

31.5 Red light example

λ = 633E¬9 ·m, for red light
frequency = c/λ = 4.736E14 · 1/s
qw =

√
hp/(c · µ0) = 1.326E¬18 ·A · s = charge

Amps =
√
c · hp/µ0/λ = qw · frequency =

qw · c/λ = 6.281E¬4 ·A
B =

√
c · hp · µ0/λ

2 = 1.2469E¬3 · kg/(A · s2) = Teslas
dB/dt = 4πB·frequency = 7.421E12·kg/(A·s3) = Teslas/second
E = c ·

√
c · hp · µ0/λ

2 =
373815 · kg ·m/(A · s3) = volts/meter
B2/µ0 = E2 · ε0 = c · hp/λ4 = 1.237 · kg/(m · s2)=
energy density or pressure
B2/µ0 · λ3 = 3.318E¬19 · kg ·m2/s2 = energy

31.6 Electron gamma ray example

me · c2 = hp · c/λ = 8.187E¬14 · kg ·m2/s2 = energy
me = mass of the electron
λ = hp · c/(me · c2) = hp/(me · c) = 2.4263E¬12 ·m
frequency = c/λ = 1.235E20 1/s
qw =

√
hp/(c · µ0) = 1.326E¬18 ·A · s, charge

Amps =
√
c · hp/µ0/λ = qw · frequency =

qw · c/λ = 163.865 ·A
B =

√
c · hp · µ0/λ

2 = 8.4869E7 · kg/(A · s2) = Teslas
dB/dt = 4πB ·frequency = 1.317E29·kg/(A·s3) = Teslas/second
E = c ·

√
c · hp · µ0/λ

2 =
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2.5443E16 · kg ·m/(A · s3) = volts/meter
B2/µ0 = E2 · ε0 = c · hp/λ4 = 5.7319E21 · kg/(m · s2) =
energy density or pressure
B2/µ0 · λ3 = 8.187E¬14 · kg ·m2/s2 = energy

31.7 Ring electron and electron gamma ray

A and qw are 1/
√

2 · alpha = 8.277 times bigger in the electron
gamma ray than the ring electron. B and E are 2π/

√
2 · alpha =

52.009 times bigger in the ring electron than in the gamma ray.
Ring electron energy density= me · c2/3.853E¬41 m3 =
2.12E27 kg/(m · s2) is 3.69E5 times bigger.
Ring electron density = 2.364E10 kg/m3.
Nuclear density is 42 billion times larger at 1E21 kg/m3.

31.8 Is energy stored in the area or the circum-
ference of the rings?

At the cosmic scale, objects are mostly volume and little surface.
At the smallest scale, objects are mostly surface and little volume.
V olume/surface of a sphere = radius/3.
For the Cosmos, radius/3 = 4.73E25m.
For red light, λ/3 = 211E¬9 ·m. At the smallest scale, objects are
mostly circumference and little area.
Area/circumference of a circle = radius/2.
For red light, λ/2 = 316E¬9 · m. The circumference is 3 million
times bigger than the area. We would expect circumference to be
much more important. The circumference of the ring pair does
carry the charge. We previously noticed that when Ampere’s law
was written to show Maxwell’s displacement current, “The toroidal
amps in the loops equals the poloidal flux of Amps through the area
of the loop.” Both area and circumference are important.

31.9 The area of the rings

Where h = λ/8π, the area of the rings =
πr2 = πh2 = πh2 · sin4 = λ2 · sin4/64π or
πr2 = πh2 = πh2 · cos4 = λ2 · cos4/64π
Red = E ring = sin4.
Green = B ring = cos4.
Blue = E +B rings = sin4 + cos4.
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Cyan = frequency reference sine wave.
The graph of sin4 and cos4 are not sine waves as is their sum. The
sum of the area of the rings is the elevated blue sine wave which
oscillates around a value at four times the frequency of the wave.
One might say they shimmer. Is this a residual field?

Figure 44: The rate of change of area

Graph of the rate of change of the area of the rings,
d(πr2)/dt = sin4 and cos4.
Red = Ering = 4 · cos · sin3.
Green = Bring = 4 · sin · cos3.
Cyan = frequency reference sine wave.
d(πr2)/dt = λ2 · cos · sin3/16π or
d(πr2)/dt = λ2 · sin · cos3/16π.
Does the rate of change of the area of the rings go anywhere?

32 Euler’s equations and EM wave dy-
namics

Euler’s equations are used to express three dimensional rotational
motions; roll, pitch and yaw in aircraft or spacecraft [27]and pre-
cession or nutation in gyroscopes [43] and rotating bodies. We use
them to understand the flux and looping around of Faraday’s and
Ampere’s laws in electromagnetic waves and light.

32.1 T is for torque and the subscript is for the
axis

Looping around is another word for torque in this context.
a is the roll or axial axis which transfers the angular momentum,
torque or spin of the light.

b is the pitch or magnetic axis which is perpendicular to the
axial axis.

e is the yaw, charge or electrical axis which is perpendicular to
both the axial and magnetic axes.
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E exerts a torque around the b axis.
B exerts a torque around the e axis.
E+B exerts a torque around the a axis.

Ta = Ia · dwa/dt+ (Ib − Ie) · we · wb
Tb = Ib · dwb/dt+ (Ie − Ia) · wa · we
Te = Ie · dwe/dt+ (Ia − Ib) · wb · wa

w is angular velocity. dw/dt is the the angular acceleration, the rate
of change of the angular velocity. I is the moment of inertia, I =
mass·radius2, for the hoop or ring which we see along the spherical
wavefront in figure (25 page 38). The mass is only that which is
calculated from the energy. The total mass mt, is proportional to
energy and therefore proportional to E2 or B2 of the energy density
and sin(α)2 or cos(α)2 of our waves. T is the torque or moment.
torque = moment of inertia · angular acceleration.
h is the hypothenuse, of the right triangle, on figure (25 page 38).
The moment of inertia is calculated using the parallel axis theorem,
I = Icm + m ·D2, Icm is the center of mass moment of inertia of
the ring Icm = m · r2. m is the mass. r is the ring radius. D is
the distance Icm moves from the central axis of the wave in the
oscillation of the E and B rings. See figure (25 page 38).

Ta, blue, (cos6 + cos4 − sin6 − sin4)
Tb, green, (−cos6 − cos4)
Te, red, (sin6 + sin4)
Cyan, reference sine wave

32.2 If we have waves traveling unimpeded

wa = wb = we = w, since the angular velocity w is constant, the
rate of change of the angular velocity, the angular acceleration,
d(w)/dt = 0, and each equation is simplified. Ta = (Ib−Ie) ·we ·wb

Ta = (mt · h2 · (cos6 + cos4)−mt ·h2 · (sin6 + sin4)) · w2

Ta = mt · h2 · w2· (cos6 + cos4 − sin6 − sin4)

Tb = (Ie − Ia) · wa · we
Tb = (mt ·h2 ·(sin6 +sin4)−mt ·h2 ·(cos6 +cos4 +sin6 +sin4)) ·w2

Tb = mt · h2 · w2 · (−cos6 − cos4)

Te = (Ia − Ib) · wb · wa
Te = (mt ·h2 · (cos6 +cos4 +sin6 +sin4)−mt ·h2 · (cos6 +cos4) ·w2

Te = mt · h2 · w2 · (sin6 + sin4)

Ta + Tb + Te =
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mt ·h2 ·w2 · ((cos6 + cos4− sin6− sin4) + (−cos6− cos4) + (sin6 +
sin4)) = 0
The sum of the torques is zero while the waves travel unimpeded
through space.

32.3 If the waves are impeded or impeded while
being detected

Then the d(w)/dt terms are no longer zero.
Ta = Ia · dwa/dt+ (Ib − Ie) · we · wb
Ta = mt ·h2 · (cos6 + cos4 + sin6 + sin4) · dwa/dt+mt ·h2 · (cos6 +
cos4 − sin6 − sin4) · we · wb
Ta = mt ·h2 · [(cos6 + cos4 + sin6 + sin4) · dwa/dt+ ((cos6 + cos4−
sin6 − sin4) · we · wb)] = mass torque or spin

Tb = Ib · dwb/dt+ (Ie − Ia) · wa · we
Tb = mt ·h2 · (cos6 + cos4) ·dwb/dt+mt ·h2 · (−cos6− cos4) ·wa ·we
Tb = mt·h2·(cos6+cos4)·[dwb/dt+(−1·wa·we)] = magnetic torque

Te = Ie · dwe/dt+ (Ia − Ib) · wb · wa
Te = mt ·h2 · (sin6 + sin4) · dwe/dt+mt ·h2 · (sin6 + sin4) ·wb ·wa
Te = mt ·h2 · (sin6 + sin4) · [dwe/dt+ (wb ·wa)] = electrical torque

The waves change their energy content or dump their energy as
photons through angular momentum = spin, magnetic torque or
electrical torque. The later two do their work with Faraday’s and
Ampere’s laws. This is the primary mechanism for wave-wave or
wave-particle interactions.

33 Loops of light as particles

Figure 46: This is loops of light as particles

The outside of the rings on figure (46 page 31) are left to right,

red, pink, green and cyan or + E, ¬E, +B and ¬B

The inside of the rings is largely hidden. There are four possible ar-
rangements.These rings are particles which would attract or repell
each other.

The left two rings are oppositely charged particles with a bipoler
magnetic field like electrons and positrons.

The left two rings would attract each other, stack and stick
together.

The right two rings are magnetic monopoles which have a bipoler
electrical field.
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The right two rings would attract each other, stack and stick
together.

The pair of monopoles stack becoming bipoles.
These are possible aspects of light which is deflected. We know

that light can be deflected from numerous cases of gravitational
lensing.

Light is also deflected into rings in a black hole [39].
These rings will illustrate our point but light can be deflected

without being deflected into a ring.
First on the left on figure (46 page 31), the green-cyan ring is

deflected into a circle. The red-pink ring is deflected into a circle
which has a larger outside diameter than its inside diameter.

The energy density on the inside diameter is greater than on
the outside diameter. These are magnetic or electric gradients.

The rings are polarized and this imbalance has residual effects.
See Electric gravity [40]. This search for the origin of gravity

is also articulated by Assis [41]. His books and on-line papers [42]
are recommended.

34 Braided Wires

Wires can be woven together to make quite good toy sine and co-
sine waves as shown on figure (17 page 33). Ribbons, felt or foam
strips can also be used. Physical models are the best analogs for
reality. I make the individual sine waves out of different colors of
12 or 14 gage solid core copper wires. I bend the wires around two
nails held in a vise and move the ”s” shape along while bending
until the sine wave is complete. I then weave two of the sine waves
together which produces a sine and cosine combination. This figure
shows the top and side views of the resulting weaved wires. Tactile
sensation amplifies visual sensation.

On figure (?? page ??) we see the construction of figure (17 page 33).
I wrote a Liberty Basic program to draw the circles. Its graphics
are much easier and faster than Python. A Paint program was used
to color and clean up. Almost all of the black lines are removed by
using Irfanview [46]: contrast, gamma correction and contrast or
Paint several times to fill the background first with black and then
with white. The rest of the graphics and animations in this paper
were also Basic programs and Paint.
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34.1 Tipler’s reciprocal results

Tipler said, “Maxwell’s modification of Ampere’s law shows that a
changing electric flux produces a magnetic field whose line integral
around a curve is proportional to the rate of change of the electric
flux. We thus have the interesting reciprocal result that a chang-
ing magnetic field produces an electric field (Faraday’s law) and a
changing electric field produces a magnetic field (generalized form
of Ampere’s law)” [24].

34.2 Fat text books can be articulate old friends

Tipler’s; “Physics for scientist and engineers” [24] or Halliday and
Resnick’s; “Physics for students of science and engineering” [25],
both offer the comprehensive coverage and detail useful in under-
standing this field. They are not dumbed down.

34.3 Lake Okeechobee

The internet is like Lake Okeechobee with its shallows miles wide
and its occasional pockets of deep water. Is this as shallow as a
mud flat or is this a pocket of deep water?

Rose Anne says this website is like the mathematician in ”A
Beautiful Mind” putting his letters in an unused mailbox for pickup
by imagined readers.

34.4 Storyland

Before there was writing there were stories. Theories are little sto-
ries we use to think about and describe reality; scientific, political
or otherwise.

Apparently we prefer our ideas served on the platter of a story.
Something in us wants us to believe a story. Repetition makes the
heart grow fonder.

These are addictive memes. We are even seduced by a weak
story. A story is an audio, visual, sensory experience as required by
neuromarketing. Brain scans would show stories activate pleasure
centers while facts do not. There is a narcotic effect in the mantra
or in constant repetition of stories. The opiate of the masses is en-
dorphine based. This makes us vulnerable to manipulation. Fancy
theories, flag wavers, fundamentalist and fanatics all have their sto-
ries. The best stories to believe are based on evidence from multiple
sources.
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Some - which are widely accepted - have only hearsay (he said)
evidence or anecdotal (more little stories) evidence.

Some - which are properly called dogma - are said to be accepted
without evidence, as a requirement for membership in a group.
Monkey see, monkey do.

We are primates if you prefer the story of evolution instead
of the story of Noah’s ark. Parroting a plethora of preposterous
stories, taken unquestioned at face value, papers ones reality with
a crazy quilt of pernicious percolating absurdities.

There are so many zombies addicted to stories, so many sacred
cows, so many mad dogs ready to kill, if your story is different from
theirs. Humor them. We seek clarity, (a clear simple story - like
the following).

My son gave me a LED flashlight which uses Faraday’s law. A
magnet moving bi-directionally in a tube, through a coil of wire,
provides a reversing current. That current charges a energy storage
capacitor through diodes that keep the reversing current flowing in
one direction. The capacitor acts like a battery to light the LED.

34.5 Do we pretty much know everything?

We have no deep knowledge of the underlying reality. Our igno-
rance is more profound than just the missing link between quantum
mechanics and relativity. Perhaps both are flawed and the pieces
that each contributes to the puzzle of reality need to be rearranged
by cherry-picking the best pieces of each. Science is a puzzle. When
you close your eyes or walk in the dark to another room, you still
know where you are because of your internal world model. Con-
sciousness is seeing oneself mirror-like in ones internal world model.
Our knowledge of reality is as riddled with voids as is swiss cheese.
Our consciousness papers over these voids so our world model is
perceived as smooth and uncomplicated for quick actions necessary
for survival. We evolved to quickly see the face of a predator or
prey in the shadows. We also see faces in the clouds. Some see
the face of God. Apparently, we only see the shiny bits not the
voids. We assemble these bits to quickly paint a shallow picture
of reality and proceed to live our lives by rules-of-thumb based on
these perceptions.

34.6 What are forces?

We see the puppets move but we don’t see the strings. How are
forces propagated? What is their velocity of propagation? What
is inertia? These are big unanswered questions which are close to
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home. Do you see the absurdity of trying to answer deep question
about reality, like these, with sentences which include words like
“virtual”? Do you see virtual photons in the clouds? Are you
seduced by these shiny bits? Do our perceptions and behaviors
seem so ape like?
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Figure 48: A Chain of Faraday’s and Ampere’s Laws
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In figure (?? page ??) we see a chain using the laws of Faraday
and Ampere from figure (?? page ??). If these are standing waves
they might be self sustaining if the chain were looped into a ring.

In figure (?? page ??) we see the four strands from figure (?? page ??) which
have now been divided into two sets which now follow the sine and
cosine waves of figure (?? page ??). Each half is identical but
they travel in opposite directions. figure (?? page ??) can also be
looped. These rings could be related to Bostick’s plasmoid [8] or
these rings flipping end over end might look like a sphere and could
be related to ball lightning, articles by Louis [9] or Wiki [10].

34.7 The speed of light

is the speed that the blue B magnetic field or the red E electric field,
loops around and augers to the right. The index of refraction, of the
medium, reduces the velocity. The quarter wavelength pulse of flux,
through the quarter circle of area, produces a quarter wavelength
looping around the circumference, a quarter wavelength advance of
the electromagnetic wave, in wavelength/(4 · c) seconds.
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Authors Note

We demonstrate that a theoretical electric force can model
gravitation in calculations. This force may model the Earth
in orbit if the electric force equals the gravitational force and
if the charge of the Earth and Sun are of opposite polarity.

The large-scale static-like behavior of gravity can be de-
scribed on the microscopic scale, where matter is treated
statistically as a collection of dynamic atoms and molecules.

Bohr’s hydrogen atoms or electron-proton dipoles when
expressing elliptical orbits, develop charged ends and pre-
cess into ellipsoids. These charged ends attract other nearby
charged dipoles with van der Waal’s forces which cause
atoms to stick together in their atomic arrays.

This is a kinetic theory of gravity, the pulsed force cre-
ated by the momentary interaction of these rotating or oscil-
lating sets of dipoles when they align in-series causes gravi-
tation, centrifugal force and inertia.

The shortness of these in-line in-series impulses explains
the weakness of gravity compared to the electrostatic force.

This model links electricity, gravity and quantum me-
chanics. Sometimes when you model nature, the model
speaks with clarity to the questions that you ask of nature.

Key words

Gravity (electric, electrostatic, electrodynamic, statis-
tical, dipole), gravity, gravitational force, van der Waal’s
force, elliptical orbits of atoms, polarized atoms, electro-
static dipoles, gravitational refraction of light

Cover

The plane of a electron-proton pair’s rotation precesses
along its north-south axis, like a bead rolling on a string,
when an electric field tries to tilt the plane of rotation as in
a gyroscope. This transforms a flat orbit into an ellipsoid.

Authors Note

This document was written with Latex
http://latex-project.org/ftp.html and TexStudio
http://texstudio.sourceforge.net/, both of which are
excellent, open-source and free. The PDF pages it produces
can be read in two page view and printed two pages at a
time in landscape to save paper or two sided to make a book.
Your papers can become pamphlets, easily read and edited.

27 December 2020

1

http://latex-project.org/ftp.html
http://texstudio.sourceforge.net/


Contents

2



List of Figures

3



35 Introduction

We simplify and imagine nature to be composed of machines which
we can understand. We use these machines by analogy to explain
the behavior of nature. Maxwell said, “Using mechanical illustra-
tions to assist the imagination, but not to account for the phenom-
ena.”

The Cosmos [?] is a machine where gravitational force equals
centrifugal force. The electromagnetic wave [?], Bohr’s planetary
atom [?] and the ring electron [34] are examples of tiny machines
which illuminate nature. Pushing gravity [?] has a rich and in-
teresting history but is an unlikely mechanism to explain gravity
because of pushing gravities [?] huge continuous energy demand.

Electric gravity also has a long history. Assis described his work
and Faraday’s experiments along these lines.[?]

We will see how gravitational force equals electric force in equa-
tions. The tiny machines which illuminate gravity are electric
dipoles which are like Bohr atoms, charged electron and proton
masses which orbit around their common center of mass.

We show that rotating dipole atoms with elliptical orbits de-
velop charged ends and precess into ellipsoids. These charged ends
attract other charged dipoles with van der Waal’s forces which
cause atoms to stick together in their atomic arrays.

The pulsed force created by the momentary interaction of these
pairs of dipoles when they align in-series causes gravitation, cen-
trifugal force and inertia. The shortness of these in-line in-series
impulses explains the weakness of gravity compared to the electric
force.

Gravity based on dynamic electric dipoles, provides a clear plau-
sible mechanism for how gravity works, with forces in equilibrium
and no continuous energy demand. Orbiting electric dipoles also
explains much about why gravity works.

Heisenberg said the position and orbits of the electron in the
hydrogen atom can not be observed and therefore they should be
set aside as fruitless ideas. He focused only on observable quantities
of spectral frequency and intensity. We will see that these currently
unobservable qualities of charge location in atoms are exactly what
are needed to explain gravity.

We will look first at the theory that gravity is caused by static
charges. It is interesting how well this possibility fits the gravita-
tional equations.

We move on to the required dynamics of orbiting charges and
pulsed forces.
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36 Mass, Distance, Velocity, Force

List of variables and constants used in the examples:
Some of these values vary with the elliptical orbits.
masss = mass of the Sun = 1.9884E30 · kg.
masse = mass of the Earth = 5.9722E24 · kg.
rsun = 695.999437E6 ·m = Radius of Sun.
rearth = 6.378E6 ·m = Radius of Earth.
bc = barycenter = center of rotation for the Earth and Sun. Earth
and Sun both orbit, in separate ellipses, with the same elliptical
eccentricity, around the common barycenter, bc.
Distance from the barycenter to the Earth =
be = au·masss

masss+masse
= 149.597E9 ·m.

Distance from the barycenter to the Sun =
bs = au·masse

masss+masse
= 449, 183 ·m.

This is inside the Sun but out from the center, toward the Earth.
au = be + bs = 149.5979E9 ·m = Average distance Earth to Sun.
G = 6.67259E¬11 ·m3/(s2 · kg) = Gravitational constant
vesc =

√
2 ·G ·masse/rearth = 11, 178.6 · m/s = Earth escape

velocity
ges = G·masss·masse

(re+rs)2
= 3.5417E22 · kg ·m/s2 = Gravitational force

between Earth and Sun
year = 31, 556, 925 · s
ve = 2 ·pi ·re/year = 29, 786 ·m/s = Earth orbital velocity, around
bc.
ve may also be found from the virial theorem G·masss

v2e ·be
= 1.

v2e = G ·masss/be
ve =

√
G ·masss/be = 29, 785.3 m/s = Earth orbital velocity

around bc.
vs ·masss = ve ·masse. The Sun and Earth have equal momentum.
vs = ve·masse

masss
= 0.0894 · m/s = Solar orbital velocity around bc.

Galileo was wrong, the Sun does move but not fast.
ce = masse · v2e/be = 3.5417E22 · kg ·m/s2 = Centrifugal force for
the Earth around bc.
cs = masss · v2s/bs = 3.5417E22 · kg ·m/s2 = Centifugal force for
the Sun around bc.
ce = cs = ges = 3.5417E22 · kg ·m/s2
masse · v2e/be = kgs · v2s/bs = G · kge · kgs/au2
masshydrogen = mass of hydrogen = masselectron+massproton =
1.6735E¬27 · kg.
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37 Using a steel cable instead of gravity

In this example of the magnitude of the forces, the Sun and Earth
are seen connected together by a cable like a giant dog bone or
dumb bell.

To deflect the mass of the earth, mass = 5.9722E24 · kg,
from her inertial, straight line path, requires a centripetal force of:

massearth · velocity2earth
distance to sun

=

5.9722E24 · kg · (29, 785.9 ·m/s)2

149.598E9 ·m
= 3.5418E22

kg ·m
s2

(37.1)

The π ·radius2 area of the earth is π · (6.378E6 ·m)2 = 1.2747E14 ·
m2. The pressure = J/m3 = N/m2 = kg/(m · s2) = Pascals:

energy

volume
=
force

area
=

3.5418E22kg·ms2

1.2747E14 ·m2
= 2.7785E8 Pa (37.2)

This is 40299 psi. Force resisted by steel. Ultimate strength is
force per unit of cross section area, N/m2. The SI unit of stress
is the Pascal, where 1 Pa = 1 N/m2 = 1 · kg/(m · s2). The ul-
timate tensile strength of AISI 1018 Steel is 440 mega N/m2 =
440E6 ·kg/(m · s2) = 63, 816·psi. The earth could be held back by:

centripetal force

tensile strength
= area of steel cable

3.5418E22 · kg ·m/s2

440E6 · kg/(m · s2)
= 8.0497E13 ·m2 of steel cable. (37.3)

The cable would need to be 63 percent of the area of the earth.
The cable might be replaced by a high density but invisible

stream of current, photons, gravitons or a constant flux of particles
or waves continuously pushing against the Earth to keep it in orbit.
Do you think the exchange of virtual photons could keep it in orbit?

These options are ruled out by their huge constant energy re-
quirements. Charges in the sun and earth require no energy for
this tensile force. This would be Newtonian, electric, action-at-a-
distance gravity or electric gravity.
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38 Ratio of electrostatic to gravitational
forces

Fc =
c2e

4πε0r2
(38.1)

This is the electrostatic force between two charges ce at a separation
of r meters.
ce is the charge of the electron or proton = 1.6022E¬19 A · s.
ε0 is the permittivity of vacuum. ε0 = 8.85419E¬12 A2s4

kg·m3 .

Fg =
G ·masselectron ·massproton

r2
(38.2)

This is the gravitational force between an electron and a pro-
ton at a separation of r meters. G is the gravitational constant.
masselectron and massproton are the mass of the electron and pro-
ton.

Fc
Fg

=
c2e

4πε0 ·G ·masselectron ·massproton
= 2.269E39 (38.3)

The r2 cancel. This is the huge ratio of electrostatic to gravitational
forces. Small charges produce big forces. Any theory of gravity
should explain this smallness of gravity.

38.1 Balancing electrostatic and gravitational forces

Fc = Fg. . . . . . or. . . . . .
c2e

4πε0r2
=
G ·mass ·Mass

r2
(38.4)

When is the electrostatic force between two opposite charges equal
to the gravitational force between two masses?
The forces are equal at any distance. They are both inverse square
forces. The r2 cancel.

c2e
4πε0

= G · kg2 . . . or . . . 4πε0G =
c2e
kg2

. . . or . . .
√

4πε0G =
ce
kg

Solve for the kg and collect terms:

√
4πε0G =

8.091E¬19 ·A · s
9.390E¬9 · kg

= 8.616E¬11
A · s
kg

or
coulombs

kilogram

(38.5)

This is gravitational charge per kilogram. There are:

6.2415E18 · ce = 1 ·A · s = 1 ·Coulomb = 1 ·Farad ·volt. (38.6)

7



39 Static charges can model gravitation

39.1 Gravitational Charges in Coulombs

A·s = mass·
√

4πε0G·
A · s
kg

or A·s = mass·8.616E¬11·A · s
kg

(39.1)

The gravitational charge of the Sun in Coulombs is:

gcsun = masssun ·
√

4πε0G ·
A · s
kg

= 1.713E20 ·A · s (39.2)

The gravitational charge of the Earth is

gcearth = massearth ·
√

4πε0G ·
A · s
kg

= 5.146E14 ·A · s (39.3)

The gravitational charge of a hydrogen atom or dipole is

gchydrogen = masshydrogen·
√

4πε0G·
A · s
kg

= 1.442E¬37·A·s (39.4)

This is the charge of the electron divided by 1.111E18.

39.2 Sun and Earth Gravitation Force

The gravitational force between the Sun and Earth is:

G ·masssun ·massearth
(au)2

=
G ·masssun ·massearth

(re + rs)2
= 3.54E22

kg ·m
s2

An au, astronomical unit, is the average distance from the Earth to
the Sun which is equal the sum of the distances to the barycenter
for the Earth re and Sun rs. Multiply by 4πε0/4πε0. Factor the
(4πε0G), in the numerator, into two square roots.

gravitational force =
masssun

√
4πε0G ·massearth

√
4πε0G

au2 · 4πε0
Collect terms:

gravitational force =
gcsun · gcearth
au2 · 4πε0

= 3.54E22
kg ·m
s2

(39.5)

Newtonian gravity using mass.

G · 1.988E30 · kg · 5.972E24 · kg
(149.598E9 ·m)2

= 3.54E22
kg ·m
s2

(39.6)

The Coulomb forces calculated using gravitational charge and
Newtonian gravity calculated with masses are the same. Gravita-
tional charge and mass are equivalent. The force is the same only
the units used to calculate the force change.
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39.3 Sun and Earth Centrifugal Force

mearth · v2earth
re

=
msun · v2sun

rs
=
G ·msun ·mearth

(re + rs)2
(39.7)

The centrifugal force of the earth equals the centrifugal force of
the sun equals the gravitational force between them as we saw
in the last section. These equal forces are unchanged by using
gravitational charge instead of mass. v is the orbital velocity. bc is
the distance to the barycenter, the center of rotation of the earth-
sun system

mearth · v2earth
re

=
msun · v2sun

rs
= 3.54E22

kg ·m
s2

multiply by
√

4πε0G/
√

4πε0G.
Substitute for gcearth = mearth

√
4πε0G or

substitute for gcsun = msun

√
4πε0G.

Earth′s centrifugal force =
gcearth · v2earth
re ·
√

4πε0G
(39.8)

Sun′s centrifugal force =
gcsun · v2sun
rs ·
√

4πε0G
(39.9)

39.4 Earth’s Gravitational Acceleration
mearth ·G
r2earth

= 9.80
m

s2
(39.10)

Gravitational acceleration at the surface of the Earth.
rearth = 6.378E6m.
Multiply by 4πε0/(4πε0):

mearth ·G
r2earth

4πε0
4πε0

= 9.80
m

s2

Factor 4πε0G into two square roots.

mearth

√
4πε0G

√
4πε0G

r2earth · 4πε0
= 9.80

m

s2

Substitute for gcearth = mearth

√
4πε0G. Collect terms:

gcearth
r2earth

√
G

4πε0
= 9.80

m

s2
(39.11)
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The electrostatic acceleration of the Earth at the surface of the
Earth, using gravitational charge is the same as the gravitational
acceleration using mass. Calculations using charge or mass produce
the same gravitational accelerations.

39.5 Sun and Earth Gravitational Energy

gravitational energy =
msun ·mearth ·G

au
= 5.2983E33

kg ·m2

s2

gravitational energy =
gcsun · gcearth
au · 4πε0

(39.12)

Gravitational energy using mass or gravitational charge work equally
well.

40 Charges to keep the Earth in Orbit

All the electrons in the Sun and Earth repel each other. All the
protons in the Sun and Earth repel each other. All the electrons
in the Sun and Earth attract all the protons in the Sun and Earth.
All the atoms in the Sun and Earth are polarized in this way which
might cause a charge imbalance force.

gcearth
charge per electron

= number of electron charges

5.416E14 ·A · s
1.602E¬19 ·A · s

= 3.212E33 · electron charges (40.1)

the number of electron charges required for the Earth. Since the
Sun shines on half the Earth, area = 4πr2/2, there are
1.256E19 · charges/m2 required on the Sun lit side of the Earth.
There are 6.241E18 · charges/(A · s), charges per amp per second.
This is 2.013 · amp/m2 but the solar output is
1366 · volts · amps/m2 = watts/m2. This is more than enough
charge for electrostatic gravity. We must remember however, the
gravitational charge is spread throughout the volume of the Earth
not just on half its surface area.

charges
mass

charge
= mass of electrons

3.212E33·charges9.11E¬31 · kg
charge

= 2926·kg ·of electrons (40.2)

10



The surprisingly small charge of 2926 · kg of electrons in the
Earth when balanced by 5.37E6 · kg of proton charge in the Sun
will provide the tensile force to keep the Earth in orbit without any
ongoing power requirements. Small charges produce big forces.

Compare this charge disparity of 2926 · kg of electrons that is
required for electrostatic gravity with the solar output of millions
of kilograms of protons and electrons in the solar wind.

The solar output on the surface of the Earth, the Earth’s in-
solation is 1366 · watts/m2 in space or a total of 1.75E17 · watts.
The dark night side of the Earth has no such power inputs. There
would be no solar inputs to a region during an eclipse. This suggest
powerful currents and polarizations. The solar output or solar wind
could provide the slight charge imbalance necessary for gravity, but
we will look at it from another perspective.

Charge imbalance is everywhere; in bonding of atoms, in chem-
istry and in dielectric and deformable dielectric materials. One
might extract a current from a plate heated on one side or a solar
cell or a plant in the Sun.

Does a tiny current flow from a plant in the Sun to the ground?
Does a plant need a ground? Not the ground. Does photosynthesis
leave a residual charge on an algae or on the Sun lit side of the
Earth? Life does have electricity. Electricity flows in circuits. Does
it seem amazing or absurd that the electricity of life might affect
gravity?

Breathing works because oxygen is a good electron receptor.
Oxygen completes the circuit like a gaseous battery. Does this leave
a charge disparity in the atmosphere? Do we run on electricity?
You bet.

Before oxygen became common on the Earth, life used several
mineral electron receptors, like iron and sulfur compounds, to fuel
its reactions. These life forms are still common in low oxygen
environments.

Chemical reactions and bonding are based on charge and its
flow which is electricity. All of these might leave different charges
on the day and night side of the Earth. An electrical version of
Gaia. This very slight differential charge throughout a planet is
what is required for electrostatic gravity.
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41 Ruling out the obvious static charges

The force of gravity on the Earth can’t be like the simple charge
on a capacitor. I have a weight of 200 ·pounds, 90.2 ·Newtons and
a mass of 9.25 · kilograms.

mass
√

4πε0G = 9.25kg · 86.17¬12
A · s
kg

=

7.97E¬10 ·A · s = my gravitational charge. (41.1)

This is around 800 · pico ·A · s. This is for a static charge. We can
quickly rule out static charge as follows,

Gravity being caused by static charges alone is ruled out.

7.97E¬10 · Farad · 1 · volt = 7.97E¬10 ·A · s. (41.2)

Someone would have noticed if a tiny 800 · pico · farad capacitor
on being charged to 1 volt would gain the weight of 200 · pounds.
Gravity being caused by static charges alone is ruled out. We
require dynamic not static charges for gravity.
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42 Dynamic charges in moving dipoles

We will look for a dynamic charge imbalance in the atoms them-
selves. This is a search for the mechanics and oscillating mechanism
of the atom.

We seek the geometry of Bohr’s planetary atom that allows it
to store charge and act like a capacitor when pulled and pushed by
the charges in other masses or when accelerated or when buffeted
by Brownian motion.

We must seek a dynamic charge somewhere in the constantly
moving oscillating charges and reversing dipole forces of the electron-
proton dipole pair in the atom.

We will use the machinery of rotating dipoles because it is so
easy to see their momentary in-line alignment. But clearly, random
Brownian movement or thermal motion of the atoms also provides
obvious opportunities for occasional momentary in-line alignment
of dipoles. See Schrodinger’s, What is life ? [?]

Dipoles which align occasionally, in Brownian motion or dipoles
which align for a very small period of time, is all that is required
for gravity which is 2E39 times weaker than the static attraction
of opposite charges. When atoms become ellipsoids the charge and
the mass of the electron and proton become more separated. Work
is done and energy is stored in the electric field.

As the electron and proton follow their elliptical paths, their
orbital and radial velocity and location of their charges varies. The
direction of their plus to minus dipole charges, their polarization
and forces continuously change.

It is this directional non-equal reversing dipole force which at-
tracts us. The cause of gravity is atomic and dynamic. It is only at
macroscopic scale that statistical gravity appears as a static force.

42.1 Binary atomic systems with orbiting charges

Figure 50: A binary system:
Orbiting charged particles have wavelike orbits.

The dots are electrons and protons, orbiting on their circular paths,
in figure (??). They orbit together on opposite sides of the center of
mass of the system. The orbital period of the proton and electron
pair is the same. They are a dipole. The sine waves are an edge
view of the orbital plane and currents traced out by the electron
and proton pair as they move across the page on a helical path like
a spring on a string.

The stationary unmoving center proton and orbiting electron
view of the planetary atom conceals their binary wavelike behavior
which the sine waves emphasize. There are wave, particle, plane-
tary and dipole descriptions of atoms.
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Looking at a point, in the orbital plane as the electron-proton
orbit in figure (??), would show alternating charges and dipole
forces at the frequency that the electron and proton orbit and pass
in front of each other. Plus-minus-plus-minus at 6.6E15 · hertz as
the dipoles reverse direction at a wavelength of 45.5E¬9 ·m in the
extreme ultraviolet.
ve/(2π · re) = frequency = 6.58327E15 · 1/s
ve = 15973ms is the velocity of the electron and re = 3.86E¬13 ·m
is the radius of the electron orbit.
c/frequency = wavelength = 45.54E¬9 ·m.
This is in the extreme ultraviolet, EUV. Here is a reference to the
Solar Dynamics Observatory, (SDO)

“EUV wavelengths range between 50 and 5 nano
meters, which coincide with the characteristic absorp-
tion wavelengths of inner-shell electrons in the atoms
that compose matter. As a result, EUV light directed
onto a standard mirror or lens at normal incidence is
absorbed rather than reflected, making it undetectable.
For this reason, EUV light is also absorbed by Earth’s
atmosphere, which is why telescopes must travel to
space to study the light emitted from the Sun.”

A distant static charge would only see the oscillating high fre-
quency plus-minus-plus-minus merged to neutrality. This excludes
gravity from being caused by the interaction of dipoles and static
charges.

However, a distant in-phase rotating dipole would experience
short pulses of Coulomb, magnetic and thereby, gravitational forces
by being ‘tuned’ to the same frequency.
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42.2 Circular electron-proton orbits

With a circular orbit, the orbital velocity and momentum are con-
stant and there is no radial velocity or momentum.

The dipole of the electron-proton pair in their orbits make rings
of charge or currents in figure (??). See the animation at [?].
These orbiting charges are electron and proton torroidal currents
which orbit the long way around the torus or ring. We have helical
poloidal magnetic fields which orbit around the toroidal currents,
looping the short way around the torus through the hole like the
wires on torroidal transformers.

There is a uniform charge density. The angular velocity of the
electron and proton along their orbital path around the center of
mass is uniform. The charge per radian of the electron and proton
on their path are constant and equal since they have the same an-
gular velocity. The radial distance between the charges is constant.

This is a charge neutral binary atom confined to orbit in a plane.
It is not the sphere of the atom which we see in scanning tunneling
microscope pictures.

Tokamaks [?], spheromaks [?] and ring electrons [34] have tor-
roidal currents and helical poloidal magnetic fields.

42.3 Elliptical electron-proton orbits

Figure 52: Elliptical dipole orbits

With elliptical orbits we see a variable orbital and radial velocity, a
variable orbital and radial momentum and the electron and proton
spend more of their time far out on the apoapsis side of their orbits.

The barycenter, the center of mass, is at the common focus
of the electron and proton ellipses shown in figure (??). See the
animation at [?].

Using Kepler’s law, the charge points or the dots are separated
by equal periods of time and each sweep out equal area triangles
in equal periods of time along their elliptical orbits.

These ellipses are polarized. The charges and masses are not
concentric. Their orbital velocity and acceleration vary.

The orbital velocity slows down as they move toward apoapsis.
Since they spend more time near apoapsis at a slower speed the
charge and mass density is non-uniform and greater farther out.

Approaching apoapsis, the acceleration slows down to zero. The
acceleration then changes sign and increases while it approaches
periapsis.

At periapsis, the acceleration is again zero. Note: the velocity
is never zero; only the acceleration, twice each orbit.
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There is a jerk at apoapsis and periapsis for both the electron
and proton. It is this jerk of the tangent masses, charges and
electric fields, which causes the radial pulses of gravity.

The electron is on the left, apoapsis side of its orbit, 17/23
of the time, so the left side is more negative. It is on the right,
periapsis side of its orbit, 6/23 of the time. The proton is on the
right, apoapsis side of its orbit, 17/23 of the time, so the right side
is more positive.

If the rotation is counter-clockwise, the magnetic field is said to
come out of the top, per the right hand rule, which we will call the
north pole. The electric and magnetic fields are perpendicular.

I recommend the orbit simulator websites of Dunn [?], Burtle
[?] and Koppen [?].

A text file [?] which can be ‘run’ with the Basic computer lan-
guage calculates the elliptical radii and angles.

42.4 Bohr Atoms

We see two binary hydrogen atoms in figure (??). Their two rotat-
ing electron-proton dipoles line-up momentarily twice during each
in-phase orbit.

Binary systems can generalize Bohr’s planetary atom with an
unmoving center proton to a system where electron-proton dipoles
rotate around their common center of gravity producing concentric
electron and proton currents with green magnetic fields around
those currents producing forces due to moving charge [?].

We have rotating electron-proton dipoles with magnetic dipoles
centered on the electron and proton.

Dipoles are tiny machines which illuminate much of nature.
Forces in equilibrium hold the atom together. The centrifugal

force equals the sum of the Coulomb force between the charges plus
the magnetic forces between the electron and proton.

We have both pulsed magnetic and Coulomb forces, when the
attracting electron-proton dipoles, in the attracting atoms, align
momentarily in-series like in this figure.

It is the sum of these two pulsed forces which create gravity
and inertia. Dipole pairs are coupled oscillators.

Each Bohr hydrogen atom contains the proper amount of energy
to agree with the Balmer series hydrogen spectral lines while also
agreeing with the energy of ionization.

When the hydrogen atom is ionized the electron-proton pair
separate and absorb energy, 13.6·eV is required to pull them apart.
When the electron-proton pair merge to become a hydrogen atom
they give off this energy.
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Likewise, when separate pairs of electron-proton pairs align they
give off energy.

42.5 Polarized elliptical orbits

Figure 54: Polarized elliptical orbits

The waves in figure (??) are an edge view of the elliptical orbital
plane and currents traced out by the electron and proton dipole as
they move across the page on a helical-elliptical path.

With unaccelerated motion of atoms there is a balance between
the charges or charge neutrality which is absent when they follow
a curved path or are accelerated.

42.6 Atoms are polarized by forces

Figure 56: Atoms are polarized by forces on a curve

The sine waves in figure (??) are an edge view of the orbital plane
traced out by the electron and proton pair as they move around
the circles on a helical path like a spring on a string.

The axis of rotation and the center of mass of the electron-
proton pair is along the ring path. The electrons travel farther
on the outside of the ring path, on the apoapsis side of their orbit.
They are like a bent helical spring which is pinched together on the
inside of the circles. They each trace the surface of a torus which is
somewhat stretched in the radial direction because of their elliptical
cross section.

The helical path of the electron and proton is a toroidal current
path with a superimposed helical poloidal magnetic field path. We
have a helix on a helix. A cross section along the circle ring path
would show ellipses. There is a charge density imbalance between
the inside and outside of the rings. The atoms are polarized by
forces.

42.7 Series Dipoles with Elliptical Orbits Figure 58: Charged capacitor and dipoles

This is an analogy using figure (??): The gravitational charge of the
Sun is the capacitor plate on the left and the gravitational charge
of the Earth is the capacitor plate on the right. The dielectric
material is the series dipoles that occupy the space between the
Sun and Earth plates. The series dipoles act as voltage dividers.
Iron filing magnetic dipoles align the same way with magnets in
figure (38). Opposite polarity attracts. The magnetic rings repel
each other because their series polarity is the same.

42.8 Precession of ellipses into ellipsoids

These charged elliptical rings precess into ellipsoids like beads rolling
on a string, see figure (??). Their charged poles would attract the
opposite charged poles of similarly polarized ellipsoidal atoms. This
is the origin of van der Waal’s forces. When an applied force, caused

Figure 60: How Precession Works:

by an electric or magnetic field, tries to tilt the plane of rotation
of the atom, the resultant force, like the forces on a gyroscope, is
applied 90 degrees ahead of and in the direction of rotation, pro-
ducing precession. The current through a capacitor is 90 degrees
ahead of the voltage. To simplify directional control, helicopters
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use a mechanical linkage that places cyclic pitch change 90 degrees
ahead of the applied force. Moving the cyclic tilts the rotor. Pre-
cession = torque / rotor angular velocity.

The electron-proton orbits around one of three axes of a dipole.
An external electric field will exert a torque, which tries to tilt
the plane of rotation, around a second perpendicular axis. Then
the dipole will precess around a third perpendicular axis like a
gyroscope or like a bead rolling on a string, imparting a spherical
structure on the dipole or atom. See figure (??). See precession
[27], [?] and precession animation [?].

42.9 Origin of dipole moments

and van der Waal’s forces by Tatum

“How may a dipole moment be induced in an un-
charged body? Well, if the uncharged body is metallic
(as in the gold leaf electroscope), it is quite easy. In a
metal, there are numerous free electrons, not attached
to any particular atoms, and they are free to wander
about inside the metal. If a metal is placed in an elec-
tric field, the free electrons are attracted to one end of
the metal, leaving an excess of positive charge at the
other end. Thus a dipole moment is induced.

What about a nonmetal, which doesn’t have free
electrons unattached to atoms? It may be that the indi-
vidual molecules in the material have permanent dipole
moments. In that case, the imposition of an external
electric field will exert a torque on the molecules, and
will cause all their dipole moments to line up in the
same direction, and thus the bulk material will acquire
a dipole moment. The water molecule, for example,
has a permanent dipole moment, and these dipoles will
align in an external field. This is why pure water has
such a large dielectric constant.

But what if the molecules do not have a permanent
dipole moment, or what if they do, but they cannot eas-
ily rotate (as may well be the case in a solid material)?
The bulk material can still become polarized, because a
dipole moment is induced in the individual molecules,
the electrons inside the molecule tending to be pushed
towards one end of the molecule. Or a molecule such as
CH4, which is symmetrical in the absence of an external
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electric field, may become distorted from its symmetri-
cal shape when placed in an electric field, and thereby
acquire a dipole moment.

Thus, one way or another, the imposition of an elec-
tric field may induce a dipole moment in most materi-
als, whether they are conductors of electricity or not, or
whether or not their molecules have permanent dipole
moments.

If two molecules approach each other in a gas, the
electrons in one molecule repel the electrons in the other,
so that each molecule induces a dipole moment in the
other. The two molecules then attract each other, be-
cause each dipolar molecule finds itself in the inhomo-
geneous electric field of the other. This is the origin of
the van der Waal’s forces [?].”

42.10 Beat frequencies in oscillating atoms

Figure 62: Beat frequencies and series forces

In figure (??), we see that oscillating atoms or dipoles will tend
to align their frequencies and thereby reduce their energies. The
resultant of the sine wave additions and subtractions is a striving
for in-phase alignment at a common frequency. Energy is given off
in bonding and likewise here in the alignment of dipoles. This is
a mechanism where a system strives to reach a lower energy state
where it is stable. While the force between a dipole and a charge
decreases with the inverse cube, clearly, the force is increased when
more than two dipoles align in series. If this observation is right
then a series of aligned dipoles must produce an inverse square
force.

42.11 Quantum silliness

has attributed the van der Waal’s forces and the Casimir forces to
the Heisenberg uncertainty principle; the more certain we are of
where something is, the less certain we are about where it is head-
ing. Quantum field theory holds that empty space, the vacuum,
is fizzing with short-lived particle-anti-particle pairs according to
the uncertainty principle. The shorter the time the pair exists, the
greater energy the pair may impart to the vacuum so very short
lived pairs have near infinite energy. This means that one calculates
the energy density of the vacuum as near infinite, which many do,
which is silly, of course. The actual energy density in a vacuum is
near zero. Particle-anti-particle pairs annihilate each other trans-
forming their mass into energy. Electron-positron pairs annihilate
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each other producing gamma rays. Particle-anti-particle pairs are
only created out of energy, not vacuum, if there is enough energy
for mass pair creation, as there is in a particle accelerator. Energy
is conserved. Nothing is created out of nothing.

42.12 Atoms are held together by electric forces

Atoms are held together by electric bipolar van der Waal’s forces
which are weak in gases, stronger in liquids and stronger still in
solids. The rings in figure (??) are the spherical shells of atoms.
See the animation at [?].

Atoms in scanning tunneling microscopes look like neatly stacked
spheres. This is a group of atoms at equilibrium. The dipoles con-
sist of dots which are protons and electrons. The dipoles rotate
and are in phase like the hands of two clocks.

Huygens reported in 1657 that the forces between pendulum
clocks on a shelf caused their synchronization.

Likewise, we expect the powerful forces between series dipoles
to be synchronized like an array of compasses. Atoms respond

Figure 64: Generalized Dipole Forces

to orbital or planetary rotation with a centrifugal force which is
perpendicular to the axis of rotation in figure (??). It is always
directed away from that axis. The charges due to the centrifugal
force are greatest at the equator where the dipole chains are longest,
on each side of the axis of rotation. The atoms are polarized in
series and are attracted to their neighbors and the background
charge of the Cosmos.

42.13 Loop forces are perpendicular to the dipoles

Electrostatic dipoles can make any shape possible for magnets.
Dipoles can make loops just as well as magnets. The loops apply
an obvious compressive force. The ends of the individual atomic
dipoles tend to line up, opposite charge to opposite charge, around
the planet in long dipole loops.

The two spheres in figure (??) attract each other in the same
way as oppositely directed columns of magnets. Loops can attract
or repel. They attract each other when their north poles point
in opposite directions and the loops repel each other when their
north poles point in the same direction. Dipole atoms or molecules
demonstrate the circular polarizations and flattening of gravity in
the figure above. There are no open ends on the closed dipole
loops. They are loops that wrap around a planet. The dipole loops
may extend into the atmosphere, ionosphere, magnetosphere and

20



space. Perhaps, evidence of these extended loops may be found in
the aurora borealis.

The gravity on the surface of the planet far exceeds the grav-
ity imposed by the Sun. The centrifugal force of rotation usually
exceeds the orbital centrifugal force. See planetary data [?].

There is a superposition of solar gravitation and orbital cen-
trifugal force on top of the larger local gravitational force and local
rotational centrifugal force. The charges and dipoles of the larger
local forces tend to cancel out when seen from a distance. This
leaves us with the long series dipoles and their forces. These long
series dipoles also extend above the surface into space. This is more
complex than our original simple hypothesis of opposite charge in
the Sun and planets causing gravity.

The polarized atoms stick together in long rows, rather like
magnetic beads making long dipoles. The Suns atoms are polarized
in the same direction as the planets. The positive end of a row of
atoms in the Sun is attracted to the negative end of a row of atoms
in the first planet. The positive end of the row of atoms in the
first planet is attracted to the negative end of a row of atoms in
the second planet and so on to the other planets. These are series
dipoles the width of the planets which can extend into space.

These long series dipoles have large q · d products and propor-
tionally large forces. The force on dipoles is proportional to the
q · d product, the charge on the end of the dipole times the length
of the dipole, and dE/dx the inhomogeneous electric field caused
by similar dipoles in other planetary bodies.

42.14 Circular and Radial Polarizations

Figure 66: Circular polarization and ripples

Looking at figure (??) we can load a faster animation with 1/20
s between picture frames at [?]. Looking at figure (??) we can
load a slower animation with 1/2 s between frames at [?] - allowing
easier study of its peculiar motions. Note the right hand spirals and
the left hand spirals in the animation. In figure (??) the dipoles
make concentric circles twice in each cycle with opposite polarity.
They generate compressive forces along each circle and repulsive
forces between pairs of circles. Somewhat like saturns rings or
galactic ripples [?]. In figure (??) the dipoles make radial forces
twice in each cycle with opposite polarity. Jets would come out of
the center. Series dipoles generate much more powerful forces than
individual dipole pairs.
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42.15 Maynard L. Hill: Atmospheric electricity

From an article on his Electrostatic Autopilot [?].

“The operating principle of the system are based on
two key facets of atmospheric electricity that have been
known for a very long time. One is Benjamin Franklin’s
demonstration in 1752 that lightning transfers large
amounts of negative charge to the Earth. The other
is Lord Kelvin’s analogy, proposed in 1860, that the at-
mosphere is like a large capacitor where there is a highly
conducting layer in the upper atmosphere that acts like
a highly charged positive plate, while Earth acts as the
negative plate of the capacitor. Through experiments
we have shown that there are voltage levels within the
atmosphere that are almost as smooth and horizontal
as the equipotential planes seen in sketches in college
text books describing the electric field between capaci-
tor plates... The upper plate of the capacitor, typically
charged to 350 Kv, we will assume resides sufficiently
high to permit most air breathing vehicles to fly under
it. The capacitor leaks. Based on 2.5E-12 A/m2 ...
15.6E6 electrons/m2 s an estimated 1800 amp... world-
wide air-Earth conduction current, we can readily com-
pute that a continuous 630 Mw flow of direct-current
flow maintains this potential difference. ... Chalmers
clearly says only that thunderstorms transfer negative
charge to Earth. But where does the charge come from?
Where is the d.c. generator? These questions need an
answer.”

Using this analogy, the surface of the Earth is at a negative poten-
tial on the left plate in figure (??). The right plate is at a positive
potential, as is the solar wind. Answering Maynard L. Hill’s ques-
tions, the charges come from the Sun. The d.c. generator is the
solar wind.

43 Gravitational refraction of light

This dipole paradigm of gravity is consistent with the index of
refraction of gravitation suggested by Eddington in 1920 and cur-
rently with a series of papers by Ye and Lin, the authors of,
‘A Simple Optical Analysis of Gravitational Lensing ‘ [?].
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43.1 A Simple Optical Analysis . . .

They assume that since only vacuum exists between the gravita-
tional masses, vacuum is just a special optical medium which re-
fracts light because of gravity.

However, not usually being encumbered by quantum silliness,
thinking the vacuum is a vacuum, I assume that the space between
gravitational masses, the vacuum, is filled perhaps at a very low
density - which is all that is required, with polarized molecules,
atoms or dipoles.

It should be noted that these dipoles could be part of the miss-
ing dark matter. Most dipoles of cold molecular hydrogen are invis-
ible to radio telescopes. Cold molecular hydrogen may be detected
in the future as the unseen dark matter. Atoms or molecules can
be polarized and can be dipoles. I see that these dipoles, not the
vacuum, constitute the optical medium of gravitational lensing.

43.2 The Deviation of the Vacuum . . .

In another paper:
‘The Deviation of the Vacuum Refractive Index Induced by a Static
Gravitational Field ’, [?] Ye and Lin calculate the ∆n, the change
in the index of refraction caused by gravity as,
∆n = 2 ·G ·mass/(radius · c2). The right side is familiar.
See Schwarzschild black holes [?].
4.24E-6 on the surface of the Sun and
1.39E-9 on the surface of the Earth. The index of refraction caused
by gravity is one plus these tiny increments.

Light bends in the electric and magnetic field of the dipoles.
The dipoles cause gravity and bend the light.

Radio telescopes can detect the atomic hydrogen at 21 cm, if it
is dense enough along their line of sight. Cold molecular hydrogen
which is more stable and more common is unfortunately mostly
invisible at radio wavelengths.
See Marmet [?] or Sky and Telescope [?]. The numbers from Ye
and Lin need to be linked with the dipoles.

The atmospheric density at the surface of the Earth is:

1.225 kg
m3

0.02846 kg
mol

= 43.04
mol

m3
(43.1)

Multiply by Avogadro’s number.

43.04
mol

m3
6.022E23

particles

mol
=
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2.592E25
particles

m3
or 295.9E6

particles

meter
. (43.2)

These dipoles are 3.379E¬9 ·m apart.
Gravity cause these 295.9E6particlesmeter to change the index of re-

fraction by 1.39E-9. Each particle or dipole cause a change in the
index of refraction of 4.696E-18.

The index of refraction change is caused by the density of the
dipoles per meter.

By adjusting the phase of parallel beams of light, as seen in, he-
lical electromagnetic waves [?], rotating the polarization, the beams
may be made to attract or repel each other. This is demonstrated
in this Nature [16] article or this Discover [17] article.

43.3 Origins of flux by Thomas L. Martin Jr.

In ‘Physical Basis for Electrical Engineering ’ [?]

“It now becomes convenient to assign a synthetic
reality to the flux lines, although they are a creation of
the mind only and do not exist physically, it is conve-
nient to assume that flux lines do exist and to use them
to describe the regions about charged bodies. Thus, we
assume the following statements are true:

• Charged bodies are the sources of lines of electric
flux.

• Flux lines emanate from bodies carrying positive
charge.

• Flux lines terminate on bodies carrying negative
charge.

• The flux lines are directed parallel to the force
exerted on a positive test charge.

• The total number of flux lines associated with a
charged body is proportional to the flux density
and test charge.

The flux lines are used to represent systematically the
flux about a charged body.

The flux and charge are really just two different
ways to describing the same phenomenon.

The charge q describes the properties at a point.
The flux and flux density describe the properties

some distance away from the point occupied by q.
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Thus flux and q are just different manifestations of
the same physical quantity, so electric flux = q.”

“It is convenient to picture the insulator as being
full of dipoles randomly oriented by thermal Brownian
motion under normal conditions.

When an electric field is applied, we assume that it
causes the dipoles to rotate until they come into align-
ment with the electric field. Actually, all of the dipoles
in the material may be induced and present only when
the electric field is applied.

In so doing they produce new lines of flux, and in-
duce additional charges on the capacitor plates. This
causes the total accumulated charge q’ on each plate to
be larger than the vacuum case without the dielectric
even though the potential difference remains the same.

qi = induced charges
q’ = q + qi, the new value of the charge.
C’ = q’/V = (q + qi)/V, the new value of the ca-

pacitance.
This capacitance is larger than that obtained with

vacuum between the plates.
When some insulating material is included between

the plates of a capacitor, the situation depicted above
in figure (??) results. You can easily see that the ex-
tent of increase of the capacitance is controlled by the
character of the insulating material between the plates.

The capacitance increases as the density of dipoles
increase because this raises the number of induced charges.

Dv = ε0 · E, flux density in vacuum,

charge

area
=

charge2

force · area
force

charge
. (43.3)

Dm = εm · E, flux density in dielectric,
εm is the dielectric constant of the dielectric material

between plates.
Dm = Dv + Dp,

flux density in vacuum + flux density from dipoles.
εm · E = ε0 · E +Dp,
εm = ε0 + Dp

E ,
divided by E the electric field intensity.

kr = εm
ε0

= 1 + Dp
Dv ,

divided by ε0.
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The ratio of the capacitance obtained with some
insulating material between plates to the capacitance
with vacuum insulation is the relative dielectric con-
stant kr.”

kr = C′

C = q+qi
q = 1 + qi

q = εm
ε0

= 1 + Dp
Dv

For vacuum the relative dielectric constant kr is equal to one.
For water the relative dielectric constant kr = 78 at zero fre-

quency. The force between capacitor plates is divided by kr = 78
when the space between the plates is filled with water.

At optical frequencies of 10E14 to 10E15 hertz the kr = 2 for
water.

Conductors are infinitely polarizable so their kr approaches in-
finity at zero frequency.

At the higher frequencies of the atomic dipoles, 6E15 hertz,
there is an increased force between the charges.

We take from this that charge is induced by the presence of a
dielectric in a potential field. The dielectric is an array of dipoles.
We have forces due to induced charges and forces due to long series
dipoles.

Some of these induced charges, those that are caused by the
polarization of gravity, are the gravitational charges we have been
looking for.

Charges induced by dipoles have an attractive force propor-
tional to the inverse square of distance and can therefore be the
source of gravity.

The dielectric is a grouping of dipoles. The dielectric induces
charges as the dielectric becomes polarized by the potential field of
the voltage.

Dipoles have an attractive force proportional to the inverse
fourth power of distance so individual dipoles can not be the source
of gravity. It is the long series of dipoles which generate the inverse
square force between the masses.

Long series dipoles have large q · d products and proportion-
ally large forces. The force on dipoles is proportional to the q · d
product, the charge on the end of the dipole times the length of
the dipole, and dE/dx the inhomogeneous electric field caused by
similar dipoles in other masses.

The radial movements of the charges in figure (??), also gener-
ate forces, currents and magnetic fields. Other atoms would only
see an oscillating electric flux. An oscillating charge is an oscil-
lating electric flux which can produce an oscillating magnetic flux
which can produce an oscillating electric flux which is the same as
a flux of charge. It takes a finite amount of time or delay for an
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electric flux to transform into a magnetic flux or vice versa. Induc-
tion takes time. The sum of these delays, which are proportional to
frequency, are what causes the speed of light. The speed of light is
the speed of light. The speed of light is caused by the rate at which
the electric and magnetic fields sequentially advance and transform
into each other. Forces are transmitted near instantly. See Helical
Electromagnetic Waves [?].

43.4 Characteristics of the electron-proton pair

D = charge density =
charge

area of sphere
=

q

4πr2
(43.4)

for a charge q and sphere of radius r.

E =
D

ε0
=

force

charge
=

volts

meter
=

q

4πε0r2
(43.5)

E is the electric field strength.

permittivity = ε0 =
charge2

force · area of sphere
(43.6)

force = q · E =
q2

4πε0r2
(43.7)

The force is between two charges q like an electron and proton in a
Bohr atom or a dipole. E · q, the force exerted by an electric field
E on a charge q. The electric field of one charge pushes or pulls on
the other charge. The distance between the charges is r.

energy =
q2

4πε0r
(43.8)

The energy is a scalar like temperature. As the attracting charges
approach each other r decreases and the energy goes up. The en-
ergy is zero when the charges are infinitely far apart. Energy is
stored in the force between the charges.

E =
q

4πε0r2
=

force

charge
=

volts

meter
(43.9)

The voltage V is measured at a distance r from a charge. The
voltage increases as r decreases.

V =
energy

charge
=

q

4πε0r
=

ce
4πε0rc

=
me · c2

ce
= 510999

kg ·m2

A · s3
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(43.10)

Here r = rc = 2.8179E¬15 m; the classical radius of the electron.
q = ce the charge of the electron.
The rest energy of the electron is .5 ·million · electron · volts.

rc = classical radius of the electron =
c2e

4πε0 ·me · c2
(43.11)

rc = 2.8179E¬15 m and rest energy of the electron = me · c2.

me · c2 =
c2e

4πε0rc
= 8.187E¬14

kg ·m2

s2
(43.12)

The voltage in a Bohr atom is:

V =
ce · α2

4πε0rc
= 27.211

kg ·m2

A · s3
(43.13)

r = rc/α
2 = rc · 18779 = 5.2918E¬11 m the smallest Bohr orbit.

This voltage is twice the 13.6 V ionization voltage of the electron.

C = capacitance =
q

V
=
ce
V

=
charge

voltage
=
charge2

energy
= Farads

C = 4πε0r, the Farads increase with r the distance between the
charges.

C =
4πε0rc
α2

= 5.888E¬21
A2 · s4

kg ·m2
(43.14)

When r = rc/α
2 = 5.2918E¬11 m the smallest Bohr orbit.

While the charges separate in the dipole, the Farads increase with
r while the internal voltage decreases. The charge stays the same
without any external voltage.

q + qi =C ′ · V ′. qi = induced charges.
However, if while the charges separate an external voltage an

energy/charge from another charge is present, then the charge is
increased since the energy is increased.

44 Inline Dipole Forces

Figure 68: Force between dipoles

The force between isolated charges is greater than the force between
dipoles.

The average density of the Cosmos is ≈ 10 protons per m3 =
2.15 dipoles per meter or .464 meters apart. Isolated charges are
10,964,085,005 times stronger than the dipoles.
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In the interplanetary medium, in the vicinity of the Earth [?],
5 particles per cc3 = 5E6 per m3 = 171 dipoles per meter for
a spacing of r = .00585 · meters. r is the distance between the
dipoles. The electron-proton dipoles have s = 1E¬10 m. The
force of isolated charges here is
13,823,251 times that of a dipole pair.

c2e
4πε0

= 2.3070795551E¬28
kg ·m3

s2

force1 =
c2e

4πε0

(
1

(r + s)2
+

1

(r − s)2
− 2

(r)2

)
=

or

force1 =
c2e

4πε0

(
(r + s)¬2 + (r − s)¬2 − 2 · (r)¬2

)
=

=
c2e

4πε0
· 0.00199798576796

1

m2
(44.1)

The force between two opposite charges, not dipoles, r apart is :

c2e
4πε0

·
(

1

r2

)
=

c2e
4πε0

· 29, 220.5420411
1

m2
(44.2)

The force between opposite charges, equations (??)/(??) is
14,625,000 times larger than the dipole force.

force2 =
c2e

4πε0

(
(2r + s)¬2 + (2r − s)¬2 − 2 · (2r)¬2

)
=

=
c2e

4πε0
· 0.000249748221904

1

m2
(44.3)

force2 =
force1

23
=
force1

8
(44.4)

force3 =
c2e

4πε0

(
(3r + s)¬2 + (3r − s)¬2 − 2 · (3r)¬2

)
=

=
c2e

4πε0
· 7.39994748074E¬5

1

m2
(44.5)
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force3 =
force1

33
=
force1

27
(44.6)

The forces decrease with the third power of the center-to-center
distance r. We can sum the forces: force1 + force2 + force3 + · · ·

force1·
(

1

13
+

1

23
+

1

33
+

1

43
+

1

53
+

1

63
+ · · ·

)
= force1·1.202008

force1·
(

1 +
1

8
+

1

27
+

1

64
+

1

125
+

1

216
+ · · ·

)
= force1·1.202008

(44.7)

The forces add up so the total force is
force1+force2+force3+ · · · force100 = force1 · 1.202008
force1+force2+force3+ · · · force1000 = force1 · 1.20205640677
The sum of the forces add up slowly. It is only 1.202008 after the
first 100 series dipoles.

44.1 Force decreases as the dipoles become shorter

In the following four examples:
r = .01 ·m, the dipoles are a centimeter apart, center to center.
s is the length of the dipole from electron to proton.

When s = .00001 ·m then the force = k · .06
1

m2

When s = .000001 ·m then the force = k · .0006
1

m2

The electron-proton dipoles are 10000 times smaller at 1E¬10 m
so

s

10
=
force

100
so

s

10000
=

10 · force
100 · 10000

=
force

100000
= k· .0006

100000

1

m2
=

k · 6E¬9
1

m2
=

q2

4πε0
· 6E¬9

1

m2
= 2.301E¬24

kg ·m
s2

(44.8)

The acceleration is force/mass.

2.301E¬24
kg ·m
s2

· 1

proton kg
=
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2.301E¬24
kg ·m
s2

· 1

1.6726219E¬27 kg
= 1377.478 · m

s2
(44.9)

The velocity is calculated from the centrifugal force equals the elec-
tric force.

mass · velocity2

radius
= 2.301E¬24

kg ·m
s2

velocity =

√
2.301E¬24

kg ·m
s2

· radius
mass

(44.10)

The radius is s, for the electron and s/1836, for the proton.

44.2 Force increases from periapsis to apoapsis

See figures (??) and (??). The Bohr radius is rc
α2 .

s = Bohr radius = rc
α2 ≈ 50E¬12 meters.

The eccentricity of the orbit is e.
The apoapsis distance, sa, rc

α2 · (1 + e) ≈ 50E¬12 ·m · (1 + e).
The periapsis distance, sp, rc

α2 · (1− e) ≈ 50E¬12 ·m · (1− e).
The s distance at apoapsis, sa, is greater than the s distance at

periapsis, sp, so the length of the dipole and forces are greater at
apoapsis.

44.3 Force increases as the eccentricity increase

If the eccentricity is zero, e=0, then, sa/sp=1. The orbit is circular.
There is no force or charge difference between apoapsis and periap-
sis. There is no polarization of charge or force. As the eccentricity
increases, the s distances increases so, the forces increase.

If the eccentricity is:
e=.0025, then the force ratio, sa/sp ≈ 1.01. The force at apoapsis
is one percent stronger than at periapsis.
e=.025, then the force ratio, sa/sp ≈ 1.10. The force at apoapsis
is ten percent stronger than at periapsis.
e=.25, then the force ratio, sa/sp ≈ 2.825. The force at apoapsis
is 2.825 times stronger than at periapsis.
e=.50, then the force ratio, sa/sp ≈ 9.35.
e=.75, then the force ratio, sa/sp ≈ 51.6.
There is a dramatic increase in the ratio of forces, sa/sp, with
eccentricity, as a orbit becomes more elliptical.
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45 Gravity is caused by pulsed in-line
forces

The electrons and protons in an atom are most separated when
they are at apoapsis in the middle drawing in figure (??). They
are least separated when they are at periapsis in the drawing on
the right in figure (??). When the electrons are at apoapsis the
protons are also at apoapsis on their own much smaller elliptical
orbit. The electrons and protons are moving slower when they are
at apoapsis and faster when they are at periapsis.

45.1 Position at apoapsis

Figure 70: Position at apoapsis, call it clocks at 3:45

See figures (??) and (??). The dipoles are rotating in phase like the
always moving hands of two clocks here at 3:45. The red and blue
flag between the dipoles is the pulse of force when they align. See
the animation at [?] and [?]. The attracting electrons and protons
are moving in opposite directions in their orbits. They pass each
other moving very fast and align for only a moment when passing.
The momentary alignment generates a very short pulse of force
when the dipoles line up in series.

The force increases with the length of sa and sp.
The forces between neighbor atoms are stronger at apoapsis.
The charges are moving slower at apoapsis than at periapsis.
The dipoles line up for a longer period of time at apoapsis.
The duration of the pulse of force is longer at apoapsis.
The electron in one atom is closer to the proton in the next

atom when they are at apoapsis.
These pulsed Coulomb force equations are of the form,

c2e/(4πε0r
2), where r is the center to center distance between the

atoms. ce is the charge of the electron or proton. ε0 is the permit-
tivity. e is the eccentricity of the ellipse.

45.2 Position at periapsis

The dipoles are rotating in phase like the always moving hands of
two clocks at 9:15 in figure (??). The red and blue flag between
the dipoles is the pulse of force when they align. See the animation
at [?] or [?].

Electron-proton attractive and repulsive forces are not pulsed.
They are continuous and variable. Only their velocities vary. Pulses
are generated by a variation in acceleration.
force = ¬acceleration ·mass, as the charges approach apoapsis.
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Their tangent and radial velocity decrease so the acceleration is
negative.
force = +acceleration ·mass, as the charges approach periapsis.
Their tangent and radial velocity increase so the acceleration is
positive. There is a rate of change of acceleration called a jerk.

45.3 Why is gravity so weak?

Looking at figures (??) and (??). The forces on both the top
and bottom of the axis of symmetry of the ellipses are equal and
opposite so they cancel.

The only points where the orbital forces do not cancel is at the
points of inflection.

The acceleration, the rate of change in orbital and radial ve-
locity change sign at apoapsis and periapsis so there is a point of
inflection.

d/dt(length) = velocity = m/s
d/dt(velocity) = acceleration = m/s2

d/dt(acceleration) = jerk = m/s3

The charges jerk at the points of inflection. We feel the jerk of a
train. When driving we hit the brake pedal and then the gas pedal
to go around a corner and we feel the jerk.

Does the Cosmos jerk? Indeed, it does.
A jerk m/s3, times a duration s, equals an acceleration m/s2,

times the mass kg, equals a force kg ·m/s2.
It is this tangent jerk of the orbiting atomic charges which

causes a perpendicular and radial gravitational force when they
jerk in concert with another similarly oriented dipole.

A tangent velocity vt, causes a perpendicular and radial
centrifugal force kg · vt2/r, and a radial acceleration vt2/r.

We have a pulse of force, an impulse, when the acceleration of
charge goes through zero, when the charges jerk, at both ends of
their orbit. These pulses of force are oppositely directed.

Near periapsis the charges accelerate and then decelerate.
Near apoapsis the charges decelerate and then accelerate.
Short interaction times of forces causes the weakness of gravity.

Gravity is pulses of force when the dipoles line up momentarily in
series.

These forces are weak because the dipoles primarily interact
only when they are in a line.

They are only in a line for a moment twice in each revolution
of the binary pair when they produce momentary pulses of force
along the line of interaction.
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The chance of two dipoles lining up long enough to produce
a charge of ce is 1/1.111E18. Each dipole, when aligned with its
parner, produces ce/1.111E18 of pulsating charge which we see as
gravity and inertia.

The distance apart for the electron and proton on their elliptical
orbits vary. The force between series dipoles is strongest when the
chain of dipoles is longest and when the dipoles are most elliptical.

The dipoles are rotating at 6E15 hertz. The attracting electrons
and protons are moving in opposite directions. They pass each
other at 6E15 hertz squared.

If we say the dipoles align for 1/20 of a degree in each revolution
or 1/7200 of a revolution. Then we have,

1

72002
1

6.57E152
=

1

2.242E39
(45.1)

This is the ratio of gravitational to Coulomb forces.
Gravity is so much weaker than electrostatic force because of

the short duration of the in-line interaction of the pulses of force
between the in-phase series dipoles.

45.4 Series dipoles in lumped parametric sys-
tems

Figure 72: Dipoles in a linear spring-mass system.

Assuming a frequency of ω and starting at the left end with x1 =
1.0, the inertial force on kg1 is x1 · kg1 · ω2 = m·kg

s2 .

46 Does this answer the big questions?

Is mass and inertia due to gravitational charge?
Force = mass · acceleration. Everything is subject to inertia.

When atoms are accelerated, are they polarized proportional to
the acceleration, with this acceleration polarization opposed by the
gravitational charge of the universe?

Does any acceleration polarizes anything with respect to the
background universe?

Does this mean the background universe is charged? Indu-
bitably! This is a charged example of Mach’s principle.

Is centrifugal force the pull of the background universe on the
atoms polarized by the acceleration of rotation? It does seem pos-
sible.

Inertia and mass are related to gravity. Linking charge, gravita-
tion and centrifugal force together is particularly important. These
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three bedrocks of physics were previously unrelated. Can this be
proved?

Atoms stick together like magnets. An atom has neighbors. The
neighbor atoms impose an electric force. Atoms become bipolar
with oppositely charged ends when they are subjected to forces.

The atoms along an axis of attraction or acceleration, increase
in length and decrease in diameter, as they become ellipsoid. This
is an increase in mass along that axis and a decrease in mass per-
pendicular to the axis.

The atoms become ellipsoid as they are stretched, forced or
flattened. As masses are moved there is gravitational energy stored
in the space between the ellipsoid atoms or the gravitational energy
may be stored within the atom by the separation of the charges.

The charged ends on one atom attracts the oppositely charged
ends of its neighbors. This is like capacitors. Two oppositely
charged plates attract each other, store energy and make a capac-
itor. The atoms with charge neutrality are not capacitors. They
are inert like parallel plate capacitors without a battery.

The bipolar atoms act like capacitors with a tiny charge. The
tiny charges have Coulomb forces. The forces adds up to gravity.
Does this mean that gravity is a bulk property of atoms? Does
anything smaller than an atom experience gravity?

Particles have no gravity. There is no gravity. There is only
charge. What we call gravity is a group property of charged or-
biting particles. Quarks are also charged orbiting particles. This
view of nature has many consequences which need to be explored.

46.1 Memories

Do you have memories of centrifugal force as a child? Of being
slung out from the center of a merry-go-round, while you held on for
dear life? Centrifugal force polarized your atoms. It was the charge
of the Cosmos that tried to throw you from the merry-go-round.
Our polarized atoms holds us to the Earth. This is a profoundly
small polarization of charge in each atom. Small charges produce
big forces.
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47 Anti-matter attraction and repulsion

The outer blobs are matter in figure (??). The middle blob is
antimatter. The rotation of the dipoles are in-phase and share
a common phase angle. See the animation at [?]. The matter
dipoles attract each other in-series and repel the antimatter. The
antimatter dipoles attract each other in-series and repel the matter.
Antimatter would be repelled to the edge of the Cosmos. A natural
segregation of matter and antimatter. CERN has isolated anti-
hydrogen. I look forward to the identification of the gravitational
repulsion of matter and antimatter in the next ten years if the
dipole charges in anti-matter are opposite those of ordinary matter.
How does inertia work with anti-matter?

47.1 Out-of-phase matter attraction and repul-
sion

Figure 74: Out of phase matter

These are blobs of matter in figure (??). The middle blob is out-of-
phase with the other blobs. The outer matter dipoles attract each
other in-series and repel the out-of-phase matter in the center. See
the animation at [?]. This repulsion is the same as that shown
by the antimatter above. You can see that the right amplitude of
out-of-phase matter would cancel the attractive force of the mat-
ter leading one to contemplate the shielding of gravitational and
electrical forces.

36



48 The future? Shielding of Mass and
Inertia

Since the forces of gravity and inertia are caused by the oscillat-
ing forces between charges, it is possible to shield for the forces.
It is easy to shield for electromagnetic waves inside a conductive
can. Shielding forces between dipoles is not so trivial because of
the very high frequencies involved and because all the dipoles are
in phase like the hands of two clocks. Only momentarily, twice in
each revolution, do the dipoles line up. Gravity is the result of
these momentary pulses of attraction when the dipoles line up at
apoapsis. Any device to cancel gravity must be 180 degrees out of
phase with the dipoles causing gravity. It has the polarity of its
dipoles reversed relative to the gravitating bodies. Atoms absorb
and emit energy in photons at a certain frequency. Our technology
is in the terahertz or 1E12 hertz range. We will need 6 petahertz
or 6E15 hertz. If Ray Kurzweil and Moore’s Law are correct we
can reach the 6 petahertz required for usable oscillators to operate
at the atomic frequency around 2024. A 6 petahertz frequency ap-
plied to a dielectric inside a plate capacitor with the right amount
of oscillating charge, polarity and phase on the plates might cancel
the oscillating charge caused by the Sun, Earth and background
universe. When the oscillating charges in the capacitors are in-
verted and balanced by a phase locked loop, the effect of gravity
and inertia might be shielded, reduced or eliminated. One might
reduce the shielding in a certain direction and be attracted in that
direction. We hope it can run a space ship. We are at the plate
capacitor oscillator stage. An advanced technology could do the
same thing with a tiny box.

48.1 2020-09-13 Update

Laser fusion seems to be making progress. See: The Hydrogen-
Boron Dream in AsiaTimes by Johnathan Tennenbaum. An excel-
lant 7 part article about laser fusion coming in the next few years
not the frequently quoted 20-40 years. The story is about Heinrich
Hora laser researcher and CPA, chirped pulse amplified lasers. The
2018 Nobel prize for physics was granted to Gerard Mourou and
Donna Strickland for CPA which:
(1:) Stretches the laser pulse in time,
(2:) amplifies the stretched pulse and then
(3:) compresses the pulse resulting in a amplified time compressed
pulse.
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Nanosecond 10¬9 laser pulses only produce heat while picosecond
10¬12 second pulses produce ponderomotive electrodynamic forces
from the electric and magnetic fields.

Every process in nature acts on a certain time scale. As one
shortens the laser pulse, the continuous plus-minus voltage sine
waves which are normally merged to neutrality in nanosecond pulses,
are seen in sub picosecond 10¬12 or fementosecond 10¬15 pulses as
separate positive voltage wave halves which repels positive particles
and negative voltage wave halves which attracts positive particles.

The two accelerations were seen in 1996 by German laser physi-
cist Roland Sauerbrey in irradiated plasma, one toward the laser
and one away from the laser.

Sauerbrey remarked: “The results demonstrate that during the
short picosecond laser pulse the plasma motion is actually domi-
nated by acceleration rather than a constant (thermal?) expansion
velocity. The measured accelerations are among the higest acceler-
ations that have been generated in the laboratory for macroscopic
objects.”

48.2 Machines and gravity

Figure 76: Anti-gravity machine?

In a machine of the type in figure (??), the machine could not
survive the failure of their shielding mechanism at high velocity. If
it failed the ship could go from a residual mass of a few grams to a
mass of thousands of kilograms in the time it takes for the circuit
to fail. When a fuse blows, the ship disappears like a nuke. An
unpleasant fact is that the space ships could be used as a bomb if
the pilots went nuts and were willing to kill themselves and us. The
ships could be accelerated to the speed of light and crashed into the
Earth. Their ten thousand kilograms would become a mass times
c squared extinction event. Hiroshima generated 5E10 joules. This
would be 9E20 joules. This is eighteen billion Hiroshima’s. So
much for the progress of man, unlimited energy and for exploring
space by shielding of mass and inertia.

d/dt(—) is the rate of change of whatever is in the parenthesis.
When you see,
force = d/dt(—) say,“force equals the rate of change of —”.
Newton said force is the rate of change of momentum.

force =
d

dt
(momentum) (48.1)

“force equals the rate of change of momentum.” and
momentum = mass · velocity.
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It is written in several ways with mass and velocity separated.

force =
d

dt
(mass · velocity) (48.2)

“force equals the rate of change of, mass times velocity.”

force = mass · d
dt

(velocity) (48.3)

“force equals the mass times the rate of change of velocity.”

force = mass · acceleration (48.4)

Acceleration is the rate of change of velocity.

force =
d

dt
(mass) · velocity (48.5)

”force equals the rate of change of mass, times velocity.”
This is how conventional rockets work, by the rate of change of
mass times velocity, dumping high speed mass out the back. If
there is a huge change in mass in seconds then there is a gigantic
acceleration which rips the ship apart. We can write,

force = force

mass · acceleration =
d

dt
(mass) · velocity

If all the mass becomes unshielded in a hundredth of a second, and
the velocity is c/100 then

mass · acceleration =
mass

0.01 · second
c

100
(48.6)

the mass cancels,
acceleration = 300 ·million ·meters/second2.
The acceleration of gravity on the Earth is 9.8 ·meters/second2.
This acceleration is 30 million times the gravity of Earth. A severe
flattening and nuclear event occurs.

48.3 Using shielding of mass and inertia

When you push something to get it going or to stop it, it is acceler-
ated. Inertia is at work. It is the gravitational mass of the universe
which pushes back against the acceleration. What else could there
be to push back? A residual mass is the mass that is left when the
mass is shielded. It is the mass available for inertia to act against.
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It is the mass that would be used to calculate the force if the mass
is shielded. A shielded mass has the kinetic energy of the residual
mass times half the velocity squared. We have a small mass and
kinetic energy with a residual shielded mass, and a huge mass and
kinetic energy with an unshielded mass at the same velocity. If the
shielding fails at velocity, there is a huge increase in energy. Its not
nice to fool mother nature. Nature responds quickly to the sud-
den appearance of a fast moving mass without the proper kinetic
energy. It is a vaporization event.

Particles can be easily accelerated inside the shielded ship since
they have no mass and no inertia. Ionized gases are easily accel-
erated to the speed of light when they have no mass. When they
acquire mass upon leaving the shielding of the ship the particles
turn first into a plasma and then into gamma rays. This could
work as an impulse drive and generator. It might be close to one
hundred percent conversion of mass to energy. To get a ship up to
the speed of light, without the shielding of mass, would require all
of the ships mass being converted to energy. That is what mass
times c squared means. However, here we are dealing with a resid-
ual mass which is the very small mass left after shielding. A ten
thousand kilogram ship might have a residual mass of one gram.
A small residual mass means a small fuel requirement. A force di-
vided by a small mass means a big acceleration so the ships could
accelerate fast. Shielded tanks of pressurized gas could become
plasma or gas to gamma ray converters. These could be gamma
ray guns as well as rocket motors. It would be necessary to harvest
the currents from the plasma to generate the copious quantities
of high frequency electricity required for the Drive. The gamma
ray exhaust when the ships were close to the Earth might be seen
by satellites which look for gamma rays or nuclear test explosions.
A beam of accelerated shielded particles from pressurized gas or
knocked loose from a solid by a laser, might create a plasma on
its way to becoming gamma rays out of the stern as the particles
loose their shielding. The small shielded mass and kinetic energy
of the particles becomes a huge energy as the particles loose their
shielding. Some of the plasma can be collected in a generator while
it is still somewhat within the shielding of the ship. The genera-
tor is basically a magnet and two electrodes to collect some of the
copious ion and electron flow in the plasma.
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Figure 17: Top and side views of Braided Wires.

Figure 18: Thermal image of EM waves on one film.
Article in English from French: [5]. The electric and magnetic
waves are 90 degrees out of phase, as they are in figure (24 page 4).
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Figure 19: Ampere’s and Faraday’s Laws
Changing poloidal flux times the area of the loop equals orbiting
toroidal times the circumference.
Right figure 19 Faraday’s law: PE=TB. A poloidal electric
flux or current carrying wire causes a toroidal magnetic field, first
noticed with a compass centuries ago.
Left figure 19 Ampere-Maxwell’s law: PB=TE. A poloidal
magnetic field causes a toroidal electric field. Inserting a magnet
in a coil of wire produces a toroidal pulse of current. An orbiting
electron generates a poloidal magnetic field.
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Figure 20: Usual view of toroidal and poloidal fields
Changing poloidal flux times the area of the loop equals orbiting
toroidal times the circumference. See figure (26 page 39).
Left: Pink electric toroidal and blue magnetic poloidal fields.
Right: Blue magnetic toroidal and pink electric poloidal fields.
The blow up shows the swap between toroidal and poloidal.

Figure 21: Stacked pink and blue lines at right angles as waves
make an advancing wavefront plane. This double helix is oscillating
perpendicular electric and magnetic fields. See figure (24 page 4).

Red lines shrink. Blue lines grow. Ampere.
Blue lines shrink. ¬Red lines grow. Faraday.
¬Red lines shrink. ¬Blue lines grow. Ampere.
¬Blue lines shrink. Red lines grow. Faraday.

Here we see stacked lines as waves with their length proportional
to their energy content. Their zero crossings are along the center
line.
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Figure 22: Stacked pink and blue rings as waves
Another double helix, stacking red and blue rings make an advanc-
ing wavefront plane. Working sequentially left to right showing
cause and effect for this figure or those figures on page (37 or 38).

Red rings shrink. Blue rings grow. Ampere.
Blue rings shrink. ¬Red rings grow. Faraday.
¬Red rings shrink. ¬Blue rings grow. Ampere.
¬Blue rings shrink. Red rings grow. Faraday.

Figure 23: Shrinking and Expanding Rings
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Figure 24: Stacked rings make waves
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Figure 25: Stacked rings as waves on the wavefront.
The plane of the paper is the wavefront of the EM waves.
One ring shrinks while the other ring grows.
Row 1 & 3: Red electric rings shrink and blue magnetic rings grow.
Row 2 & 4: Blue magnetic rings shrink and red electric rings grow.
8π · hypotenuse = wavelength. The squares are 15 degrees apart,
24 squares is 360 degrees. See the animation [26].
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Figure 26: Expanding and shrinking rings at 45 degrees
See figure (20 page 35).

Figure 27: Perpendicular Transformations
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Figure 28: All four cycles are shown
at 45, 135, 225 and 315 degrees. See figure (25 page 38). Only
two adjacent transferring circles occur at a time like on fig-
ure (26 page 39). The arrows show the direction of rotation. En-
ergy is transferred from one ring to another at the circumference
along the hypotenuse, on the hypocycloid.
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Figure 29: Math of the dual rings
h = h · 1
h = h · (sin(α)2 + cos(α)2)
h = h · sin(α)2 + h · cos(α)2

h = rs+ rc
2π · h = 2π · rs+ 2π · rc Sum of the circumferences is constant.
energy h = energy rs+ energy rc Sum of the energy is constant.
Charge is transferred blue shrinking to red expanding ring along
the hypotenuse.
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Figure 30: The hypocycloid in the wave form

Figure 31: Opposite poles are attractive. Parallel poles are repul-
sive.
Right: The parallel magnets repel each other but the series posi-
tive and negative charged poles is stronger.
Left: North and south magnetic poles hold the squares together.

Figure 32: Clockwise rotation of the squares
The units rotate in ninety degree steps. The top and bottom faces,
of each square, have opposite poles. The left and and right faces,
of each square, have opposite poles, as we see in this figure.
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Figure 33: Energy in each ring
Red = E ring = sin(α)2.
Blue = B ring = cos(α)2.
Darkblue = E +B rings = sin(α)2 + cos(α)2.
Cyan = frequency reference sine wave.
h · cos(α)2 . . . or . . . h · sin(α)2, are the radius of the rings.

Figure 34: The rate of change of the rings
Red = E ring = 2 · sin(α) · cos(α).
Blue = B ring = ¬2 · sin(α) · cos(α).
Cyan = frequency reference sine wave. Above the center line in
this the current flows in and below the line the current flows out.
The current flowing out of one ring equals the current flowing into
the other ring.
We see the rate of change of the radius, circumference, charge or
energy of the rings. The rates of change are maximum when the
rings have the same size at π/4, 3π/4, 5π/4 and 7π/4.
The rates of change are minimum radius at π/2, π, 3π/2 and 2π.
In figure (25 page 38) we expect a current to stream from one ring
to the other at their point of contact.
A shrinking or expanding ring with a electric field or magnetic field
per unit length would show a dq/dt = Amps ring to ring current,
as shown on page 36.
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