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Abstract. Electric, magnetic, and gravitational field 

potentials are discussed. The mathematical properties of 

gravity over a wide range of distances from the earth are 

analyzed. These static fields are contrasted with light waves 

which share certain similarities. Light is intrinsic massless 

energy that travels at fast forward propagation velocity c in 

perpetuity if uninterrupted by matter. Unlike light, static 

fields are not energy and instead are massless force/energy 

potentials that can remain indefinitely without energy loss 

from the sources about which the fields emanate. 

Gravitational, electric, and magnetic fields are distinct from 

each other and do not diminish each other when both are 

present. Although electric fields can be attenuated or 

abolished by metals inserted between charged plates, 

gravitational fields cannot be diminished by any materials 

placed between two masses. Properties of gravity are 

revealed in the dynamic arrangement of the solar system. 

Key Words Kinetic/potential energy, velocity/acceleration, 

field flux, motions of planets, angular momentum 

Introduction. Static electric, magnetic, and gravitational 

fields contain no energy. These are potential force fields 

with units of Newtons per unit of charge, or magnetic 

moment, or mass [1]. Recent publications claim that gravity 

travels through space like light waves. However, there is no 

credible evidence demonstrating that gravity contains 

waves or that field intensity propagates through space as 

light does with light speed c [1,2], and there is much 

evidence against it. The speed with which static fields 

emanate through space from a newly created source is not 

known. The magnitude of these fields, like light intensity 

from a source, decrease as the square of the distance from 

the sources. Also, both light and static potential fields 

contain no mass. On the other hand, light itself is energy, 

which is directly proportional to the frequency of the light 

[1,3]. Sunlight energy is produced while mass loss on the 

sun occurs to supply it. Static fields may be present 

permanently without loss of mass or energy from their 

sources. Potential fields follow known mathematical 

properties [2]. The potential energy that masses have in 

gravitational fields, that magnetic dipoles have in magnetic 

fields, and that electric charges have in electric fields, all of 

which can vary with position, may be accurately computed 

with the aid of the Calculus. The gravitational potential field 

above the earth over a wide range of distance is examined, 

and the effects of changing gravitational flux on the 

dynamics of the solar system are discussed.   

Constancy of Energy plus Mass.  A fundamental law of 

energy states that the total magnitude of all energy in the 

universe is constant. New energy cannot be created from 

nothing, and existing energy cannot be destroyed, or made 

to disappear. However, energy can be transformed among 

its various forms, including mass energy, light, heat, nuclear 

binding, chemical, electrical, magnetic, gravitational, 

sound, kinetic, potential, rotational, orbital, vibrational, heat 

and other forms.  

A basic principle in everyday chemistry is conservation of 

mass, where for chemical reactions involving breaking and 

reforming bonds, the total mass of reacted material equals 

the total mass of products. Even reactions involving 

production or assimilation of heat follow mass 

conservation. There is neither creation nor annihilation of 

mass associated with ordinary chemical reactions that are 

merely rearrangements of electrons on atoms, which bind 

together either electrostatically or through electron sharing. 

Lighting a match produces light and heat, where the total 

mass of all released gases plus the remaining ash equals the 

original mass of that material before reacting.  

For nuclear transformations however, mass annihilation 

does occur, where the mass of product nuclei is a different 

magnitude than that for reactant nuclei.  Such changes in 

nuclear mass are accompanied with large changes in energy, 

as dictated by E = mc2, ultimately from nuclear binding 

energy.  Relatively small changes in nuclear mass m are 

associated with huge amounts of energy E since the speed 

of light c is great.   

Taken together, the more complete view usually stated is 

that not simply mass, but the total of mass plus energy (i.e. 

non-mass energy) is always conserved for any process. All 

cases of energy change do not involve changes in mass. 

Many energy transformations, in addition to chemical 

reactions, do not involve mass change. For example, when 

an object falls from a certain height to a lower height on 

earth there is a transformation in energy, where potential 

energy is transformed into kinetic energy.  This change in 

energy occurs without mass change for the system. Note 

that energy is a scalar quantity of magnitude and is not a 

vector which has a direction. All vector quantities have both 

direction and magnitude and are listed in boldface. 

Analyses.  From the first law of Physics, the magnitude of 

acceleration in a gravitational field that attracts mass m with 

force F is a = F/m.  The presence of gravity around any mass 

follows the inverse square of the distance from the source. 

The magnitude of a = GM/r2, where r is the distance of any 

position in the field from the center of the mass producing 

the field, G (= 6.67 x 10-11 m3/s2kg) is the universal 

gravitation constant for matter, and M is the mass of the 

body having the gravity field (for earth = 5.98 x 1024 kg). 

The formula applies to all values of r greater than or equal 

to the radius of the mass and would also apply as long as 

that mass is compacted (or imagined to be so) into a single 

point at r = 0. Since gravity surrounding the massive earth 

is nearly constant at modest elevations, the typical formula 

for potential energy is written as force times distance U = 

mah. The fact that gravity intensity decreases as the inverse 

square of the distance from the source means that the 

accurate expression is from the Calculus integral of the 

acceleration expression. This integral can be evaluated from 



R to infinity or considered as a general formula for 

gravitational potential. Both relations for gravitational 

potential were calculated and plotted as a function of height 

above earth’s surface over a broad range.   

Properties of Gravity. Masses in gravitational fields have 

potential energy which can transform into kinetic energy 

upon falling in the field. The potential energy of a mass m 

in a gravitational field is computed from E = mah [1], where 

a is the gravitational field strength and h is distance from 

the source of the field. a is the acceleration an object would 

experience if free falling in that particular field. On earth’s 

surface, the magnitude of a is, from Isaac Newton [2] g = 

GM/R2 = 9.8 m/s2. The expression mgh represents energy 

as work (equaling force, mg being mass times acceleration) 

times distance h.  

                                       Table 1  

Gravitational field potentials above earth’s surface 

computed with two common formulae 

 h (km) gh(= GMh/R2)  -GM[1/(R+h) – 1/R]    % difference 

    0                  0                            0                                0 

0.1                980                         980                    < 0.001 %                                               

1.0              9800                       9800                    < 0.01 % 

10              98000                     97800                          0.5 % 

100           9.80 x 105            9.65 x 105                        1.5 % 

103            9.80 x 106           8.47 x 106                         15 % 

3x103         2.94 x 107           2.08 x 107                         48 % 

R(6.3x103)  6.25 x 107         3.12 x 107                      100 % 

The higher the elevation, the more potential energy an 

object has in a gravity field. This is not mass energy 

(associated with mass creation or annihilation) but 

nevertheless is energy that exists because a particular mass 

is present in a gravitational field. Thus, gravity is not 

energy, but rather is a field in which energy can be present 

for a mass in the field.  Likewise, electrical (and magnetic) 

fields are not energy, but can cause energy to exist when a 

charge (or magnetic material) is present in the field. 

The above formula for gravitational potential energy 

actually only applies for heights above the earth surface that 

are not large. Because the surface area of a sphere is 4r2, 

the accelerative field decreases as the inverse square of the 

distance from the field source. The accurate expression for 

the gravitational field potential is then the Calculus integral 

[2] of the acceleration expression as a function of r. Here, U 

= ∫
𝑟

𝑅
GM/r2dr = -GM(1/r -1/R). The potential is that 

associated with removing an object from earth’s surface to 

great distance approaching infinity, where the gravitational 

potential would be zero. The potential of mass m 

approaches zero at infinite distance because no energy 

would be required to remove the mass from the field there, 

and the force field would be nearly zero. At finite values of 

height r, the intrinsic potential energy a mass would contain 

above the earth surface is the absolute value of the computed 

energy difference between that at R and R + r. One can 

calculate the value of U from the two formulas for various 

values of r (or h) above the earth’s surface (Table I). The 

elevation at which the computed values begin to deviate 

substantially is seen easily in Figure 1. At approximately 10 

kilometers (33,000 feet) elevation, the deviation is present 

at three digit precision. At large values of r, the intrinsic 

potential energy approaches a mathematical maximum 

because no additional energy is required to move a mass any 

further since the force field there approaches insignificance.  

 

Figure 1. Gravitational potential energy is plotted as a 

function of elevation h above the surface of the earth to 

6300 km, the radius of the earth, for two different formula. 

mgh (upper curve x 10-4) assumes a = g, constant 9.7991 

m/s2. GM(1/R - 1/h) (lower curve x 10-4) accounts for the 

inverse square decrease in gravitational field intensity with 

height. The integral is evaluated from 1/R at earth’s surface 

to 1/h to yield the positive potential energy intrinsic for any 

mass at that height to compare with that determined with 

mgh.  

Gravitational potential at great distances from earth. 

Since mgh is not useful for computing potentials for h near 

or above the radius of the earth, a graph of the intrinsic 

gravitational potential using the Calculus formula is shown 

for large distances. At such distance, the potential energy 

levels off approaching an asymptote, at approximately 5 x 

107 J/kg, because no additional energy is required to move 

the mass further than it already is, where the gravitational 

pull of the earth is nearly insignificant. 

   

Figure 2.  Gravitational potential GM(1/R-1/h) (x 10-4) is plotted 

as a function of h (km).  
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Absolute gravitational potential. An additional graph of 

the absolute value of GM/r, evaluated from r = 0 to r at 

infinity, as a function of r over a broad range is shown in 

Figure 3. This indicates that as distance from the earth 

increases, the energy required to remove a mass to infinity 

decreases precipitously. As r increases, the negative 

potential a field has increases toward zero (so that its 

absolute value reported here decreases toward zero). The 

energy required to remove a mass from the field decreases 

(which means the mass itself has greater intrinsic energy 

itself). This compares with electrons in atomic orbitals in 

atoms. The higher the energy the electron orbital has, the 

further the electron is from the nucleus and the less energy 

is required to remove it from the atom. In other words, less 

energy is required to remove mass as r increases, because it 

contains more potential energy.  

Note that at h = R, the earth radius of 6.38 Mm, the potential 

energy is not zero. The actual energy is proportional to the 

absolute value of GM/R at earth’s surface. This is best 

understood by noting that if one were to dig a hole under a 

mass on the surface of the earth, the mass would certainly 

fall into the hole while converting potential to kinetic 

energy. This is also the same value for the horizontal 

asymptote of gravitational potential in Figure 1 at a large 

value of h. In other words, the positive energy required to 

remove a mass from R at earth’s surface to infinity is 

GM(1/R – 1/∞) = GM(1/R - 0) = GM/R = 6.25 x 107 J/kg, 

which is the amount of intrinsic potential energy the mass 

has at height R because it is R distant from the center of the 

gravitational mass. 

For values of h less than R, the formula would apply if the 

earth’s mass could be compressed to a single point at h = 0, 

so the graph is theoretic only below h = R because the actual 

earth has mass above the h position, below R, that emanates 

gravity to oppose the mass below h. Note that at 33,000 feet 

typical for a jet aircraft, or 0.01 Mm (= 10 km), the energy 

required to lift a 25 kg suitcase 1 meter would be 244 Joules, 

rather than the 245 Joules that mg∆h predicts. 

Objects dropped from rest in gravitational fields accumulate 

velocity v as a function of time t of exposure to the field. In 

a perfect vacuum, an object dropped from rest in earth’s 

gravity accumulates velocity with time given by v = gt. At 

the same time, the distance of fall h accumulates according 

to h = 1/2gt2. The response to the accelerative   

                     

Figure 3. Plot of GM/r (N/m x 10-10) over a broad range of values 

of r (Mm or km x 10-3). At r = R, 6.3 Mm, the radius of the earth, 

the potential energy is not zero. 

 

Figure 4. Velocity (m/s) of objects during freefall from rest in 

earth’s gravitational field (9.8 m/s2) as a function of accumulated 

distance of fall (m).  

field is smooth with an instantaneous slope of dv/dt = g = 

9.8 m/s2. The rate that fall distance accumulates is d[h]/dt = 

gt. Figure 4 depicts the instantaneous velocity as a function 

of accumulated fall distance h. As h increases, the 

percentage increase in velocity diminishes, while the 

instantaneous infinitesimal differential increment of 

velocity dv remains fixed per unit of distance differential 

dh. The slope of the curve is determined with the Calculus 

to be dv/dh = (dv/dt)(dt/dh) = [d(gt)/dt]/[d(0.5gt2)/dt] = 

g(1/gt) = 1/t. This is because for h = 0.5gt2, dh/dt = gt and 

dt/dh = 1/gt. As time progresses, the rate of increase in 

velocity with respect to distance accumulated decreases. 

The smooth continuous curve suggests that objects react to 

gravity instantaneously. 

Light is energy. Light, whether given off from nuclear 

transformations with mass loss, or from chemical reactions 

without mass loss that yield light, is itself energy. An 

individual photon is the fundamental unit of light energy 

which is calculated as E = hf = hc/, where f is the frequency 

of the oscillations of the electric and magnetic field 

amplitudes,  is the wavelength of the oscillations and h is 

Planck’s constant [1].  It must be emphasized that photons 

are not themselves waves but exhibit properties of vector 

quantities, as well as having a scalar magnitude of energy 

[3]. Each photon is an energy packet that propagates 

forward at speed c in perpetuity through space if 

uninterrupted, while the amplitudes of the electric and 

magnetic fields synchronously oscillate [3].  If one were to 

map the region in space through which a photon travels as a 

function of amplitude of the fields, one finds that a wave 

pattern is traced out by the light photon field amplitudes. 

Similarly, a weight dangled on an oscillating spring is itself 

not a wave, but the weight traces out a wave pattern if the 

spring moved lateral to the mass oscillation. Water 

molecules in the ocean are not actually waves, but rather 

bob up and down and trace a standing wave pattern. The 

differences between light photons and water or sound waves 
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are that light has no mass and propagates itself through 

space even through a vacuum that contains no material 

mass. Water waves and sound waves only exist because of 

propagation of energy through matter which itself oscillates 

in a medium. Both light energy and energy in matter 

traveling in wave patterns can be reflected, refracted, 

diffracted, and scattered [4]. Electric, magnetic and 

gravitational fields are static and cannot be reflected, 

refracted, or diffracted, and are thus not waves and do not 

propagate in wave patterns. 

Electrical and magnetic energy.  Electrical energy may be 

computed with the formula qEd, where q is the coulombs of 

charge present in the field of magnitude E separated by 

distance d between opposite charges that generate the field 

[1].  Here Ed is an electric field voltage (Joules/Coulomb) 

that is multiplied by q to compute electrical energy. This is 

comparable to ah in a gravitational field, which is multiplied 

by m to compute gravitational potential energy. (So one 

could also refer to ah as gravitational potential per mass 

unit). Magnetic energy in a magnetic field of intensity B 

(Tesla) is computed as mB where m is the magnitude of a 

magnetic dipole (Joules/Tesla) [1].  Electric and magnetic 

fields also decrease as the inverse square of distance, and 

formula for energy of charges and dipoles in these fields 

compare to that for gravitational fields. Neutrons without 

charge efficiently insulate the electric force of repulsion 

between positive charged protons in atoms, but the strong 

nuclear force inside atomic nuclei that restrain like charges 

in a compact space are outside the scope of this discussion.   

 

Fields are not energy. From the above, it should be clear 

that gravity and electromagnetic fields are massless, 

potential fields, but are not energy. Light is also massless 

but is itself electromagnetic energy. The often stated notion 

that gravity may be a wave analogous to light, and thus may 

emanate from newly created mass at light speed, is based on 

an improper comparison.  The idea that gravity has energy 

that could bend or warp space, even though such space may 

be massless, is not logical, since gravity is only associated 

with energy when mass is present in the field.  Further, there 

is no good evidence that aberration of gravity or electric 

fields has been observed that is analogous to aberration of 

light that has been amply demonstrated. That is, light 

photons from lateral moving sources pick up lateral 

momentum from the source, and angle travel in a straight 

path at speed c [3]. Likewise, light detectors, moving 

laterally across light photons from a stationary source, 

detect photons that have angle traveled in a straight path 

toward the detector [5]. 

 The speed with which gravitational field flux changes are 

detected at points in space, while a large mass orbits past, is 

not known. In theory one would speculate that moving 

masses have gravitational fields that constantly emanate 

from that mass where the flux is greatest at its surface, but 

the magnitude of any curvature into deep space of such flux 

lines from masses in motion is unclear. The reactions of 

tidal height to the location of the moon has suggested that 

the speed with which changes in the gravitational flux of the 

orbiting moon are sensed on earth is at least as great as light 

speed. But light takes only 2.8 seconds to travel this 

distance, and whether gravity field lines are rigid vectors 

that move laterally together with a moving object, or rather 

newly propagate in a different direction curving from the 

moving object, is not known. Though Einstein argued 

mathematically that gravity waves might be real, this is 

based on assumptions that mathematic terms, applied to 

entities that have not been observed, are actually real [6].  

Einstein thought that gravity emanates from oscillating 

atoms in matter. But gravity has no known temperature 

dependence, while all molecular oscillators do. Further, if 

gravity were a wave, then the magnitude of gravity would 

exhibit a Doppler shift where gravity flux would be higher 

in the direction of the orbiting body than toward the trailing 

direction. No such findings are known. 

Static fields differ from light and each other. Gravity is 

not known to be a wave, other than by hypothetical analogy 

to light. Even a light photon itself is not actually a wave, but 

a point packet of energy that travels in space with 

oscillations of self-inducing electric and magnetic field 

amplitudes that produce a wave pattern.      

Since gravity surrounds any object having mass, where even 

a single electron has gravity, Newton’s third law of Physics 

indicates that a mass m2 in the gravitational field of another 

mass m1 also has gravity that attracts mass m1. Although a 

mass small compared to earth does not move the earth to a 

detectable degree, nevertheless the mass pulls on earth with 

a force equal but opposite to the force from the earth on the 

mass. A large mass has the same acceleration in earth’s field 

as a small mass because the larger mass experiences a 

correspondingly larger force, having a larger amount of 

mass per square area in the field. Thus two unequal masses 

dropped from height h land on earth at precisely the same 

time, as long as friction is negligible.  

A simple example of the third law for gravitational forces is 

the moon-earth rotating system. The moon and earth 

barycenter, where the gravitational force of attraction on a 

test mass from the moon and from the earth are exactly 

equal but opposite, is the point that travels the elliptic orbit 

around the sun. Although the net force on an object at the 

barycenter (about 1,000 miles or 1,700 km below earth’s 

surface) is zero, the net gravitational potential is not zero 

because it would be simpler to remove the mass from that 

position if the moon and earth were absent, compared with 

the energy required to remove the mass from that position 

when the moon and earth are present. 

The above phenomena for gravity are comparable to the 

properties of electric and magnetic fields, where electric 

fields sum to produce a net force which can be zero while 

still having electrical potential. Magnetic fields can add 

similarly. However, all three fields are uniquely different in 

properties. Each only accelerate their respective particles, 

mass by gravity, charges by electric fields, and magnets by 

magnetic fields. Electric fields from opposite charges are 

attractive, while like charges repel. Magnetic fields cause 

opposite magnetic North South poles to attract and like 

poles to repel. Gravity is radically different, where any two 



masses (independent of charge or magnetism) are always 

attracted to each other and are never repelled. The three 

fields do not attenuate or accentuate each other’s intrinsic 

magnitude, and all can exist in the same space 

simultaneously.   

Energy/mass interconversion.  The initial formation of 

mass within the universe must have come from energy 

according to E = mc2, where the total energy present both 

before and after its formation are constant, while massless 

energy was transformed into mass. The possible 

mechanisms by which this came about can differ, but no one 

argues that the first appearance of matter from energy 

occurred long ago.  

Since that time, vast amounts of energy have been 

transformed among various forms. Light energy from stars 

and the sun are produced from nuclear fusion reactions with 

mass annihilation. Thus mass dissipates and is transformed 

into light energy. Light energy travels at speed c 

quadrillions of miles in only 6,000 years*, some of which 

arrives on earth where it warms earth’s atmosphere and can 

be absorbed by green plants for photosynthesis. Thus light 

energy is used to convert carbon dioxide from the 

atmosphere into carbohydrate sugar for the world’s food 

supply and to replenish atmospheric oxygen, used for 

cellular respiration for energy in animals, by splitting water.  

“Expanding/contracting” universe.  Light energy photons 

can travel into deep space for all perpetuity. In this one 

sense, the idea that “the universe is expanding” has merit, 

because light energy continuously expands its position and 

is present in virtually all deep space. Light intensity follows 

the inverse square law I = k/r2, where r is the distance of a 

photon packet from its source. But an individual, single 

photon of energy that is not absorbed or annihilated 

continues forever. Its intrinsic amplitude of energy is never 

zero as r approaches infinity. 

The notion however that the universe is expanding needs 

clarification. Empty space is infinite, and since it is not 

rational to say that infinity could be expanded, the term 

expanding universe should refer to either matter or light or 

energy changes. Light can continuously expand to the outer 

reaches of the universe of space since it is its own internal 

energy source that must always propagate linearly forward 

at speed c. But mass energy is not kinetic energy, and is 

rather latent or potential energy. Mass energy is potential 

energy that only reveals its power if that mass is annihilated, 

as the sun’s mass dissipates while producing light energy 

(and emitted solar particles and other forms of energy). 

Since mass is subject to gravity and since gravity fields, like 

electric and magnetic fields, exist at vast distances, it is clear 

that any expanding matter should, like the mass on the end 

of a bouncing spring, eventually be again withdrawn by 

such a field. 

The solar system of planets have remained in elliptic orbits 

of essentially constant size around the sun focal point of the 

orbits. So the idea of an expanding universe of matter could 

be modified to mean that it is galaxies of stars and planets 

that are expanding in separation distance. But galaxies 

undergo rotation, where some stars recede and others 

approach an observer outside that galaxy.  

The notion that the universe is contracting is similarly 

problematic. The analogy here would be that of the planets 

in our solar system. Each travels toward, and then away 

from, the sun under the influence of the sun’s gravitational 

field. The distance of earth from the sun is shortened during 

the July to January season. But being in a skewed direction 

of travel in relation to the focus of the ellipse at which the 

sun is positioned, the earth and other planets pick up speed 

and then bypass the sun while attempting to escape on the 

other side. Eventually each are withdrawn back toward the 

sun again, over and over, oscillating as years progress. 

The material universe, being mass, is always accompanied  

with gravitational fields among the myriad galaxies of stars 

and other objects. This suggests that the material universe is 

not actually either expanding or contracting on a net basis, 

but rather may be in a state of perpetual oscillation where 

total mass plus energy is always constant. 

The wobble motion of stars has led to the discovery of 

planets causing that wobble, but the idea that motions of 

galaxies suggest the presence of invisible or dark matter 

should be reconsidered. Planets both approach the sun and 

recede from the sun because gravity emanates from the sun 

in all directions in space. Orbiting objects can be attracted 

to, and at other times receding from, their gravitational 

tethering. It is possible that galaxy rotations and 

translational motions can either recede from or approach 

another galaxy because gravity attracts objects that are 

receding in one direction and also attracts objects when 

receding in the opposite direction. This also detracts from 

the notion that all matter in the universe exploded from a 

single point in a ‘big bang.’ 

The notion that all matter in the universe exploded from a 

single point in space is not supported with credible 

evidence. For example, the idea of the red shift, that matter 

is expanding now and hence it was all together at one past 

time, is neither red nor always a shift. Franhofer line spectral 

gaps from stars (in any particular galaxy) occur at various 

wavelengths different from our own sun. This however does 

not mean that a Doppler shift, due to either expansion or 

contraction of the emitter, is occurring. Differing gap 

positions may be due to the vastly differing temperatures 

among stars and their differing elemental compositions. 

Further, the detection of microwaves or other EM radiation 

from deep space does not likely represent remnants of an 

original big bang. The earth itself would have been 

involved, and since the earth is mass which cannot travel at 

light speed, all EM radiation from such an explosion would 

have long passed further than the material earth. Detection 

of EM waves on earth today emanates obviously 

from sources other than a primordial single object where all 

matter, including the earth, was thought to be originally 

present. 

  The general theory of relativity argues that it is not possible 

to distinguish accelerative force fields that are produced 

from gravitational fields versus physical forces. This 



however is also problematic. For example, consider a car 

driving past a large stationary truck. The gravitational field 

from the truck mass is sensed by the car as the car enters the 

static field from the truck of differing intensity. On the other 

hand if the massive truck moved past the stationary car, 

the gravitational field from the truck itself would be 

moving. The exact time required for the car to sense the 

changing flux in such a case is not known (although the 

response would be nearly instantaneous as discussed 

above). There are no present methods to detect this 

difference, nevertheless there is no evidence that the two 

situations would be forever indistinguishable. 

Energy production in perpetuity. From Newton’s first 

law of Physics, we know that in a perfect vacuum, a solitary 

object in motion tends to stay in that motion without an 

outside force acting on it. Thus, a planetary body orbiting a 

fixed mass that maintains fixed gravity, could theoretically 

act as a perpetual motion device. In a perfect vacuum this 

system could operate indefinitely. For example, back and 

forth tidal surges are used today to generate electricity for 

lighting and other purposes. These surges are always present 

because the moon-earth system endlessly rotates on itself 

while the earth also spins. The changing orientations allow 

gravity fields to move the oceans up and down in perpetuity 

without loss of energy or mass. The earth-moon 

gravitational system arrangement, where the kinetic and 

potential energies of the moon interchange indefinitely as it 

orbits in near-vacuum since the system first existed, makes 

it possible to have an endless source of lighting.  

The above example challenges the view held in Physics that 

there is no net work that can be done if the total of mass and 

energy in a system remain constant. The notion held in 

thermodynamics is that there is no machine that can operate 

in perpetuity without extraneous energy loss. But in our 

example the mass does not change, and the total sum of 

kinetic plus potential energy does not change, and yet light 

energy would be continuously produced by the oscillating 

system driven by perpetual gravity. Since light itself is 

energy, energy is produced by the system seemingly without 

loss of energy. Energy would thus appear to come from 

nothing, but results from a gravitational arrangement of 

spinning bodies in perpetual motion in a frictionless space. 

The electrons in a cold stable wire can oscillate in an 

alternating current, where no mass is lost to produce light. 

An even more efficient light emitter such as phosphorescent 

liquids that produce light due to agitation could be 

envisioned. The light itself comes from electrons alternating 

between high and low energy states, where photons are 

emitted during a proper energy drop, as on the sun. All the 

energy is provided ultimately from the interchange between 

kinetic and potential energy contained within the 

moon/earth system during its perpetual rotations after 

having been first formed. Sublimation of matter would not 

occur in a vacuum incapable of dissolving it, where 

molecules in the body could not escape its own gravitational 

field. The liquid ocean forms tidal shifts due to the changing 

gravitational field emanating from the moon on earth. Thus, 

as the potential energy of the moon, which is greatest at its 

furthest distance from earth, converts into kinetic energy, 

which is greatest at its closest distance from earth, tidal 

shifts occur in perpetuity. If a body were in isolation there 

would be no possible source of permanent energy 

production. But such a phenomenon is theoretically possible 

for bodies in a mutual elliptic orbit, where each exert equal 

and opposite forces on the other at all times but where these 

forces interchange rhythmically indefinitely in time due to 

oscillating gravitational flux. 

In the real world, the regular tidal surges that occur in the 

world’s oceans must cause warming of surfaces that the 

massive water bodies bathe due to friction. The generated 

heat enters a large heat sink in the water and earth that is 

difficult to quantify. This approaches a perpetual energy 

producing system because deep space is nearly a vacuum 

and the material mass of earth and moon are essentially 

unchanged with time where gravity prevents particle loss 

into a void that does not dissolve it (and ignoring 

accumulation of cosmic dust from space).  

Massless light transports energy in perpetuity. Light is a 

perpetual motion, energy transporting unit in and of itself 

since a photon self oscillates while it propagates through 

space at fast speed c. Light can only exist if the ratio of the 

magnetic and electric field amplitudes are fixed such that 

the photon must travel at speed c.  Light only exists because 

it travels fast, and light travels exceptionally fast only 

because it is energy that contains zero mass.  Objects with 

mass cannot attain speed c, where if such a speed were 

approached, the mass would have such energy as to 

annihilate into electromagnetic radiation, which would then 

travel at speed c, being massless. Here mass energy is 

transformed into EM energy while the total of mass plus 

energy would still be constant.  

Light, being itself energy and of zero mass, is not bent by 

nor is subject to gravity, in spite of claims based on select 

observations of starlight during a lunar eclipse [as reviewed 

by McCausland [8] (see also [3]). Thus light is also present 

in deep space (in the absence of matter to absorb it). Light 

energy is not directly visible, but light of the proper 

wavelength that is absorbed by the eye is detected or sensed. 

Being invisible, massive quantities of light from stars that 

emanate in all 3-dimensional space are also present, though 

an object might not reflect that light to the eye of an 

observer. Dark regions of space are not necessarily therefore 

devoid of light or gravity. Any light present is simply not 

directed toward near-earth observers. And any such light is 

not prevented by gravity from propagating, since massless 

light is not subject to gravity. 

Although a photon is energy that transports itself from one 

position to another, this does not violate the conservation of 

energy because the energy the photon contains is not altered 

by position. This is analogous to a mass with potential 

energy at height h being transported to another location at 

height h, where the potential energy mgh remains 



nevertheless the same. Further, photons traveling from a 

source through varying gravitational field strengths do not 

experience changing potential energy, because massless 

photons are not subject to gravity. Indeed, photons leave the 

sun or other stars at speed c, and arrive on earth at speed c, 

in spite of wide variations in gravitational field strength 

during the journey.   

Solar system dynamics.  Although the details of how the 

solar system was first arranged with all planets in a virtual 

elliptic plane (with Pluto in a plane tilted 7o from the others) 

are unknown, it is clear that for a given mass of the sun, the 

planets orbit with regularly varying speeds, in some ways 

like a mass vibrating on a spring. Both interchange kinetic 

and potential energies while oscillating. However, peak 

speed occurs for the spring when acceleration is a minimum, 

and maximum acceleration occurs at minimum speed [2]. 

For orbiting planets or objects held in place by gravity, 

maximum speed and acceleration are coincident in time. As 

the planets orbit, translational velocity increases while 

approaching the node nearest the sun, and velocity 

decreases while receding further from the sun. As Newton 

first described, the solar system can be thought of as a vast 

wound clock. For any fixed mass of the sun, if stellar matter 

did not emanate from the sun into space to perturb motion 

of masses, the motion of the planets would remain periodic 

indefinitely. The earth travels 66,500 miles per hour when 

nearest the sun at perihelion and 63,500 mph when furthest 

from the sun at aphelion [3]. 

Planets are not physically tied, but rather are constrained by 

an invisible, massless gravitational field present from the 

mass of the sun. The earth kinetic energy given by ½ mv2 

decreases as the earth slows in velocity when retreating 

from the gravitational pull of the sun from January to June. 

This is simultaneously accompanied with increases in 

gravitational potential energy as the earth becomes 

increasingly more distant from the field of the sun. From 

June to January, the earth begins to increase in velocity as 

the earth approaches the sun again, where v increases as h 

(or r) decreases and potential energy once again is converted 

into kinetic. 

There is no reliable evidence that gravity fields travel from 

a newly created mass at light speed. Although it is widely 

held that c is the limiting speed in the universe and cannot 

be exceeded by any physical entity, this claim should not 

include gravity (or electric or magnetic fields).  The nature 

of gravity, and why it is always present around an object 

with mass, remains an elusive mystery. Einstein postulated, 

but provided no proof, for the idea that gravity emanates 

from objects because of internal mass vibration. Any such 

gravity ‘waves’ would have a higher flux in the direction of 

motion of the object and less flux emanating away from its 

motional direction, but this has not been observed. A static 

electron frozen in space would still emanate gravity. 

The speed with which planets detect changes in gravity from 

the sun appears to be essentially instantaneous, since the 

position of the sun determines the exact travel bearing of the 

planets at any time. The planets are constrained by the 

gravitational field present in front of them while entering 

these field lines. In this sense, gravity is a static field, always 

present in all space. But when the sun and a planet move 

toward each other, how quickly does the increased field 

strength exist at the planet so that it would change course? 

The earth for example reaches its position where potential 

energy is lowest at the same instant its kinetic energy and 

speed are maxima. This suggests that the earth responds 

essentially instantly to changes in gravitational flux from 

the sun as the earth orbits. The instant in time when the earth 

arrives at perihelion, the gravitational flux is its absolute 

maximum. There is no detected delay between arrival of the 

earth at its highest gravity flux density position and the 

highest speed the earth attains in its orbit. There is no known 

delay between its arrival at the lowest gravity flux density 

position at aphelion and its kinetic energy minimum. High 

gravity intensity is required to accelerate a mass with high 

orbit speed at perihelion, to force the mass to turn.  

The field flux and potential energy both change together as 

the planets orbit, while the kinetic energy immediately 

changes correspondingly. This indicates that changes in 

gravity amplitude caused by motion of the sun are sensed 

by an affected planet’s mass exceptionally quickly. Any 

such changes in field flux emanating at only light speed 

from motion of the sun would be inconsistent with the stable 

arrangement of orbiting components of solar systems. The 

smooth rhythmic orbits of all planets, where perihelion 

occurs at the instant when orbit speeds are maximal, 

indicates that changes in gravity flux caused by motion of 

the sun around an average barycenter are sensed by planets 

at speeds thousands of times greater than light speed. 4-6 

billion kilometers, the distances from sun to Pluto at its orbit 

extremes, takes light 3.7 - 5.6 hours to travel. The fact that 

Kepler was able to deduce precisely that equal areas are 

swept out by any planet orbiting for any particular time 

interval, as confirmed by Newton with the Calculus, 

indicates this tentacle-like tethering effect of gravity on 

solar system dynamics.    

The sun shifts its position around an average barycenter by 

wobbling approximately as far as its own diameter [7] from 

that center. The position of the sun over the past 50 years 

has been mapped and indicates a complex but smooth series 

of circular motions. The wobble is explained approximately 

as occurring around the barycenter in common with Jupiter 

if this were theoretically the only planet in the solar system 

(Figure 5). This is because the mass of Jupiter is 2.5 times 

greater than the mass of all the other 7 planets combined 

(disregarding all other distant solar system mass). The 

interaction of the other planets causes a perturbation of the 

circular motion [7]. Approximately four 360o travel path 

cycles have occurred over a 47 year period. Thus each 

requires about 11.8 earth years to complete. The known 

period for the orbit of Jupiter is indeed about 11.8 earth 

years [1]. The smooth planetary orbits reflect the 

instantaneous changes in velocity as a function of changing 

gravity intensity from this wobble of the sun. In turn, the 

wobble of the massive sun is caused by the motion of the 

surrounding planets.   



   

Figure 5. The calculated positions of the sun over a 50 year period 

of time 1975 to 2020 (kindly available from The Open University, 

Milton Keynes, U.K. [7]). The dotted circle is the theoretic path of 

the sun if Jupiter were the only planet.  The wobble radius 

approximates the diameter of the sun. 

If the earth alone orbited the sun, the common barycenter 

would lie about 447 km from the sun’s center. The wobble 

in the sun’s position would cause changing field fluxes at 

the earth. The observed smooth continuous elliptic orbit 

traced out by the earth, at 93 million miles average distance 

from the sun, means that the earth turns instantly in response 

to the change in gravitational flux. If the motion of the sun 

were to cause an increased gravity flux after a wave traveled 

at light speed, then the earth would not sense the sun's 

increased flux for 7 minutes. But as the sun wobbles toward 

the earth and the flux increases, the earth instantly turns to 

follow the elliptic orbit, where gravity field lines act as 

tentacles, dispersing according to the inverse square law, 

causing a nearly instant response to shifts from its source. 

The increased gravitational flux, which causes the earth to 

turn, arrives from the sun’s wobble motion with rapid speed. 

Since Pluto also follows its smooth, regular orbit, this 

gravitational sensing indeed occurs quickly. 

Planets ironically follow gravity minima throughout an 

orbit. This is because the barycenter, or center of mass, 

between the sun and any planet at all times is fixed at the 

common focus of their elliptic orbits. Theoretically, 

wherever a planet is, the sun is on the opposite side of the 

barycenter. Thus, the time at which a planet arrives at any 

given position is the time at which the gravity flux for the 

sun at that position is its minimum value. Gravity intensity 

continuously varies at all positions throughout the solar 

system with time due to the motion of the sun. At perihelion, 

the distance between a planet and the sun is a minimum, and 

gravity is the maximum experienced by the planet anywhere 

in its orbit. And yet, the perihelion position itself at that time 

is the minimum gravity flux present, because at all other 

times the sun is closer to that position as the planet begins 

traveling to the opposite side of its orbit. At aphelion, a 

planet is furthest from the sun and experiences the least 

gravity intensity of its orbit, and yet this too is a minimum 

gravity for the aphelion position since the sun is furthest 

from this position when the planet arrives there. For Jupiter, 

the intensity of gravity from the sun at perihelion is 214 m/s2 

(GMm/r2) while at aphelion gravity intensity is 198 m/s2.  If 

the sun did not wobble, the values would have differed by 

about 2%. Even for circular orbits of objects around a 

barycenter, where gravitational force between them is 

constant while orbiting, the position of the objects at any 

time is at the gravity minimum for that spatial coordinate.  

Therefore, when the sun and earth approach each other at 

perihelion, due to earth’s gravity on the sun and the sun’s 

gravity on earth, the force on the earth increases due to the 

increased gravitational flux on the earth. This causes the 

earth to instantaneously turn to follow its smooth orbit path.  

Plots of v2 vs acceleration for planets orbiting the sun show 

minima and maxima at the same positions in time 

throughout any orbit. There is no time shift between the 

velocity of the planet at a particular position and the 

gravitational flux present, plotted as a function of time 

(Figure 6). Similar conclusions may be made for all the 

planets and even for comets that orbit the earth. Halley’s 

comet cuts through the planetary orbits and at aphelion 

(35.1 astronomical units from the sun) travels then at 0.9 

km/s. At perihelion (0.59 AU) it then travels at 54 km/s. 

Light takes 4 minutes to travel from the sun to its perihelion 

position but nearly 5 hours to reach the comet’s aphelion. 

 

Figure 6. The square of the velocity of the earth (upper points, 

km2/sec2 x 10-2), and the acceleration from sun’s gravity on earth 

(lower points, km/s2) as a function of time (years) for two earth 

orbits. The speed and acceleration of the earth have maxima at 

perihelion and minima at aphelion synchronized in time.     

If gravity acted as continuously regenerating ‘traveling 

waves’ from the sun at its new position closer to earth to 

cause this instantaneous turn, the wave speed would have to 

be far in excess of light speed. Pluto follows a smooth, 

continuous mathematical elliptic orbit at 2-4 billion miles 

(4-6 billion km) from the sun. The wobble of the sun is 

sensed at upwards of 6 billion km per second for the orbit to 

be smooth.  Our galaxy is believed to be 100,000 light years 

across and also rotates, where gravity flux alterations at 

orbital positions around a barycenter are sensed to 9.46 x 

1017 km. Whether gravity field lines may be considered 

curved or straight is not known, but the changes in flux are 

detected in unison for all orbiting objects in their dynamic 
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steady-state arrangement. At aphelion for any object, the 

distance between barycenter and object becomes greatest so 

that gravity flux becomes its lowest at that position when 

the speed of the orbiting object is a minimum without delay, 

regardless of distance from the barycenter.   

One theory is that changes in gravity sensed by a planet 

from the motion of the sun occurs quickly, to explain the 

planetary smooth orbits, and thus that gravity does not 

propagate as a wave with finite speed. On the other hand, 

one could argue gravity as a wave could propagate 

continuously, and since it would already be present before a 

planet enters into it, the planets are merely entering gravity 

that had already been produced at an earlier time. However, 

the fact that changes in the position of the sun cause 

immediate changes in gravity flux at a distant planet refutes 

this argument. The sun’s wobble and changing gravity flux 

restrain all 8 planets in smooth orbits all at the same time, 

even though none of the planets orbit in synchrony. Most of 

the mass of the solar system other than the sun is contained 

in Jupiter. Thus, the wobble motion of the sun is 

approximately symmetric around the Jupiter-sun 

barycenter. Because of the motion of the other planets, the 

motion of the sun rather is spiral in form (see diagram). 

While accumulating a 360o change in its directional path 

every period of Jupiter, the other planets are also held in 

check at their respective required positions at various times 

by the sun tracing spirals of varying radii. When planets 

arrive at their perihelion positions, the sun’s roughly 

circular motion develops a decreased radius, forming a 

spiral-like tracing. This occurs to varying degree when the 

planets of varying angular momenta pass through their 

perihelion positions. In this way, angular momenta around 

the barycenter focus, in common for all the planetary ellipse 

orbits, is conserved for all the planets at all times. More 

correctly, it is the required conservation of angular 

momentum around a common focus that requires planets 

and the sun to undergo these motions that maintain stability. 

If any planet had a velocity greater than observed at any 

position, the planet would exceed escape velocity and would 

expand to a larger orbit. As the sun moves to a maximum 

distance away from a planet, the planet velocity must 

instantly slow to avoid escape and to remain in orbit.  

Gravity contrasted from light and electric and magnetic 

fields. The interaction of sunlight with the earth is much 

different than the interaction of a gravitational field on the 

earth. The visible image of the sun is not the location of the 

sun at any instant because light requires 7 minutes to travel 

from the sun to earth. Thus the sight of the sun, seen only 

because sunlight physically arrives at one’s retina to be 

absorbed and detected, is not a picture of where the sun 

actually is when the photons arrive. One sees an image of 

the sun, at a position it once was, not its position when those 

photons arrive. The notion that gravity fields “arrive” on 

earth, as waves traveling at speed c, is not appropriate. 

Unlike light photons that physically travel, gravity 

emanating from a stationary mass is a static field.   

Gravity always exists around any object that contains mass. 

As such, gravitational fields exist throughout the universe 

even in deep vacuum space because gravitational fields are 

not extinguishable. Magnetic (or charged) objects can be 

made to hover, defying gravity, in appropriate strength 

electric (or magnetic) fields, but gravity cannot be removed 

or forced in any way not to surround a mass. In this way, at 

times when the moon fully eclipses the sun, there is no 

alteration in the smooth continuous elliptic orbit of the earth 

around the sun. Gravity intrinsic from the sun is not 

diminished by insertion of the 7.4 x 1027 kg moon.  

Unlike electric (and magnetic) fields which can be directly 

altered with a dielectric (or obliterated with metals), 

gravitational fields are not interrupted with material matter.  

The gravitational acceleration of an object caused by the 

earth (or any other large mass) is not reduced by a layer of 

material of any composition between the earth and object, 

regardless of the elemental composition of the layer. 

Gravity force fields are relatively weak compared to electric 

and magnetic fields. So the earth generates a significant 

gravitational field only because of its large mass. This force 

however could be countered by placing a magnetic field to 

attract a magnetic mass, or an electric field to attract a 

charged mass, in a direction opposite of the gravitational 

field. This is not only true on a macroscopic scale but also 

on the atomic level. Electrons orbit nuclei in cloud-like 

patterns because of opposite charges attracting electrons to 

oppose the outward centripetal force. Here gravitational 

attraction between the particles is so negligible that it may 

be mathematically ignored compared to the EM fields. 

NMR measurements indicate that the positive charged 

proton nucleus constantly spins in a hydrogen atom, while 

the negative electron travels in sinusoidal wavelike patterns 

forming a cloud-like spherical shaped region of space, 

analogous to the spinning earth/orbiting moon system.   

Objects at a fixed distance h above the earth have the same 

weight and acceleration when dropped from h on the side of 

the earth toward which the earth orbits, compared with 

when the object and earth are in a position opposite the 

traveling direction. As the earth revolves on its axis, a mass 

would sense increased gravity flux, if gravity were a wave, 

on the orbiting direction, and a decreased flux on the trailing 

side due to a Doppler effect. From relativity, for planets in 

motion toward or away from earth, or objects stationary 

with respect to a moving earth, increased gravitational flux 

occurs when mass approaches, and less flux occurs when 

mass recedes, not because of shifts in wavelength or 

frequency of gravity but rather because intensity 

surrounding the mass follows the inverse square law as r and 

flux change accordingly.  

Gravity does not diffract from diffraction gratings or slits, 

as light does. Gravity does not reflect or refract off objects 

and is not absorbed by matter, as light is. This indicates that 

gravity is neither a wave nor travels as waves. The weight 

of an object atop a layer of water is the same as the weight 

if the water were not between earth and object (ignoring the 

miniscule gravity from the water). The intrinsic gravity 

from the solid earth acting on an object is not influenced by 

the presence or absence of layers of water on the earth 

surface. On the other hand, light can only penetrate the 



oceans to a depth of a few hundred meters. Gravity from the 

moon causes bulges in the entire ocean that the moon 

approaches. And earth gravity acts through bodies of water 

and attracts objects on top of that water. 

All the ellipse orbits followed by Mercury, Venus, Earth, 

Mars, Jupiter, Saturn, Uranus, and Neptune, represented 

approximately in Figure 7, share a common focus, the 

barycenter around which all planets and the sun orbit. All 

planets slow to slowest speed when arriving at the greatest 

distance from the sun, and upon arriving at the closest 

position to the sun achieve fastest speed. At all positions, all 

planets smoothly follow Newton’s law of gravitation where 

the orbiting velocity rearranges to the limit of v = √𝐺𝑀/𝑟.  

This equation is consistent with conservation of angular 

momentum, and was derived knowing that centripetal and 

gravitational forces must be equal and opposite at all times, 

according to the third Fundamental Law of Physics. Light, 

which requires approximately 4.2 hours to travel from the 

sun to Neptune, is not a consideration in the derivation.  

 

 

 

 

 

 

Fig. 7   

Light travel from sun to planets is one-directional, but 

gravitational tethering requires that the sun and a planet both 

have gravity that pull equally on each other. This two way 

communication causes not only planets to have constantly 

changing radial acceleration but in turn constantly change 

the spatial position of the sun.  

Any new alteration in gravity flux from space detected on 

earth, from matter that either newly appeared or disappeared 

from mass annihilation, would require an unknown time to 

be sensed. As masses such as Neptune or Pluto orbit, the 

effect on the sun must be immediate even at such great 

distances, in order for angular momentum to be conserved. 

For the simplest case when all planets are aligned in a row, 

the center of mass barycenter could be computed from 

[(planet mass m1)(r1) + (planet m2)(r2) + …]/[sun mass M + 

sum of all planets mi] due to torque balance. The total 

angular momentum for all orbiting planets must equal Iw for 

the sun at all instants in time from conservation of angular 

momentum (ignoring mass loss from nuclear fusion 

reactions). Since stars lose mass from nuclear fusion 

reactions, the actual planetary distances from the sun would 

slowly change but this is outside the present discussion.  

 

Rotational energy and angular momentum. What 

prevents any planet, with its particular kinetic energy, from 

escaping into deep space, and also prevents a planet from 

crashing into the sun which has such a huge gravitational 

field? Since planets do not ever travel in a straight line, 

kinetic energy always has a rotational energy component 

(1/2)Iw2. Tangential velocity is radius times angular 

velocity, v = rw when v is perpendicular to r, and since 

rotational inertia I = mr2, the rotational energy is given by 

(1/2)(mr2)(v/r)2 = (1/2)mv2 where the velocity v tangent to 

the elliptic curve is perpendicular to the radius r of motion. 

So, at perihelion and aphelion, the rotational energy which 

is the kinetic energy reaches its maximum and minimum 

values at these positions. The alterations in rotational energy 

are coupled to alterations in potential energy Mah, each 

driving each other. This behavior could be compared to light 

waves, which propagate in free space because of the 

repeating mutual self-induction and annihilation cycles of 

the electric and magnetic field components of a speeding 

photon, or to a mass oscillating on the end of a spring, but 

the comparisons are only by analogy. 

Due to conservation of angular momentum Iw = rx(mv) for 

rotating bodies, the interchanging kinetic and potential 

energy of the orbiting planets is constrained by the fact that 

total angular momentum is conserved. Because of rotational 

motion, the travel path of any planet is limited so that the 

total energy cannot be only kinetic energy with zero 

potential energy, at which point the planet would crash into 

the sun; and at the same time the total energy cannot be all 

potential, with kinetic energy approaching zero, at which 

point the planet would escape into deep space. Angular 

momentum conservation dictates that at perihelion and 

minimum r, the velocity and momentum perpendicular to r 

must be greatest, and at aphelion maximum r, the velocity 

and momentum must be least, so that rx(mv) is fixed 

throughout the orbit. Here both r and v are vector quantities 

and the cross product of these vectors is the perpendicular 

angular momentum vector which, like a spinning gyroscope 

on an aircraft always pointing vertically, remains constant 

as long as an outside additional applied twisting torque force 

does not act on the system. 

At maximum velocity, the radial acceleration v2/r is 

maximal, and the centrifugal force is greatest and requires 

the equally great centripetal opposite force from the 

gravitational field to cause the planet to turn. If the velocity 

of the planet at any point were greater than that required to 

maintain this dynamic equilibrium, the planet would escape 

its orbit, and if less it would crash into the sun. The 

conservation of angular momentum in the system assures 

that neither will occur, and that all velocity variations with 

changing r throughout the orbit are precisely optimal. The 

perfect ellipse orbitals traced out by all planets around the 

barycenter with the sun, which all planets share in common, 

is only possible because of the changing gravitational flux 

caused by the corresponding wobble of the sun also around 

that barycenter.  

The total angular momentum L of a planet-sun system is 

always constant, where Ltotal = rx(mv)(total) = Iw(sun) + 

Iw(planet)…, where v is the component of orbital velocity 

perpendicular to r.  Further, the total angular momentum of 

the solar system Iw(sun)+ Iw(mercury) +...Iw(pluto) is also 

constant, which ensures all planets trace out perfectly 

elliptic orbits around a common barycenter point. Finally, 



the entire angular momentum of the universe of galaxies is 

also constant (ignoring mass annihilation).  

One might argue that the wobble of the sun is 'small', and 

thus unnecessary for planetary orbits to be perfectly elliptic. 

This claim attempts to support the idea that ‘gravity waves’ 

could travel at merely light speed and yet could allow 

elliptic orbits to be followed by planets that simply enter the 

already existing field lines of flux already present in front 

of a planet’s positions at any time. However, relatively 

small planets, many from billions of miles distant, capable 

of causing a shift of the position of the sun, which weighs a 

massive 1.99 x 1030 kg, must not be 'insignificant'. This 

force is also equal and opposite to the force that the shifting 

sun exerts on the orbiting planets, making the perfect elliptic 

orbits possible because of changes in gravitational flux 

accompanying the shifts. Angular momentum is always 

conserved in this way, where the twisting torque exerted by 

a planet on the sun is also the torque exerted by the sun on 

the planet at all times. 

Viewing the solar system ecliptic from above, as Jupiter 

travels from aphelion counterclockwise along a downward 

curved arc to the left at perihelion, the sun moves 

counterclockwise from left of barycenter in an upward 

curved arc to right of barycenter (Figure 8). It is only an 

illusion that the sun appears to be moving away from the 

oppositely traveling Jupiter. In fact, while moving in 

opposite directions, they approach each other, until the sun 

shifts into final position furthest to the right of barycenter at 

which it is closest to Jupiter. Here the gravitational flux 

from the sun is greatest. As the sun moves from right to left 

counterclockwise, with a downward curved arc, Jupiter 

moves counterclockwise with an upward curved arc from 

left at perihelion to aphelion on the right. Here the sun shifts 

into position where it is most distant from Jupiter, to then 

exert the minimum gravitational flux on the planet.  

 

     

                                                         

Figure 8. Jupiter traveling in its orbit around the sun when at 

aphelion (left) and perihelion (right). The sun-Jupiter barycenter 

of mass is the solid circle. Both the sun and Jupiter travel 

counterclockwise while conserving angular momentum around the 

center of mass. 

The difference in gravitational flux from the sun on Jupiter 

between perihelion and aphelion seems 'small' at 16 m/s2, 

but note that the force required to withhold the planet in 

these positions differs by a massive 3 x 1028 Newtons. The 

forces exerted by Jupiter in opposite directions, from 46 x 

1028 N toward perihelion, and then 38 x 1028 N toward 

aphelion, moves the massive sun a distance of 3 x 106 km 

about the center of mass. On a subatomic level, the 

arrangement of nuclei with surrounding electrons also 

follow conservation of angular momentum. Since cosmic 

rays are thought to be produced from atomic vibrations in 

space, one speculation is that, analogous to tidal bulges on 

earth, slight deformations in the shape of nuclei occur while 

electrons endlessly oscillate around them, which are 

involved in the production of this perpetual EM radiation.  

Energetics and the appearance of light and matter. 
Although we have come to learn various aspects of the 

nature of energy and its transformations, and certain of the 

features of light, vast questions remain about the nature of 

gravity, and the mechanism by which mass first appeared 

from energy.   

As argued by Newton, the statements that “in the beginning 

God Created the heavens and the earth” and then “let there 

be light”, accepted by Christians and other faiths, do not 

challenge the principles of conservation of mass and energy. 

That the material universe was Created from energy is 

evident from E = mc2, rather than coming into existence by 

mere accident, and thus there was a point in time when 

gravity first came to exist, since all masses contain 

gravitational fields that surround them, and gravity does not 

exist without a mass source. This marked the end of the 

period of time during which gravity and mass did not exist. 

The time required for this to take place, where elements on 

earth first came to exist, is not known. Nor is the time known 

that was required for light to first exist. Nevertheless, much 

can be gleaned in the present age by studying the 

mathematic and physical properties of light, gravity, and 

other fields. 

*Footnote.  6,000 light years is the distance to the furthest star that 

has been determined accurately by triangulation of parallax shifts 

of earth between its perihelion and aphelion orbit positions. 
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