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The photons the 2.7° Cosmic Background Radiation can provide and absolute rest frame in which all photons
move at exactly c, as well as a frame in which all clocks run at the same rate. Time is usually thought of either
as a separate entity that either exists independently from mass and space or as an integral part of an entity called
space-time. Although many different kinds of clocks have been devised for measuring the passage of time, a care-
ful look at them reveals that there are, in fact, two different arrows of time that are quite distinct from one another
and can even be said to flow at different rates. It is shown that every clock records that passage of either inertial
time or gravitational time. Several experiments demonstrate that the rates of inertial clocks are affected by both
changes in motion and changes in gravity. Thought experiments are presented to show that the effects on the rate
of clocks from both changes in motion and changes in gravity are caused by changes in the mass of the clock. The
conclusion is reached that there is really no physical entity called time that is more than a metaphysical idea that

is used to quantify different types of motion.

1. The Nature of the Photon

Experimental physics is essentially constructed upon
the nature of the photon. Likewise, in theoretical physics
the fundamental element in the construction of physical
theory should be the concept of the photon. Physics be-
gins and ends with the reality of the photon. Everything
we know of in the universe, that can be observed and
measured, can be explained in terms of the interaction
of the appropriate photons. In fact, in order to read this
page, you must engage in a complicated manipulation of
a narrow band of photons. The nature of the photon is an
absolute set of parameters and the concept of the photon is
an arbitrary set of attributes used to explain its nature. In
the theory of Special Relativity the concept of the photon
was inserted almost as an afterthought. It was initially a
mere mathematical construct used to explain the photo-
electric effect and its attributes were selected to make it
compatible with both the classical wave theory of light
and the pre-established postulates of Special Relativity.

If we construct a concept of the photon based solely
on the vast amount of experimental data establishing its
nature, rather than trying to pour it in a preconceived
mold, we find we have a photon that is quite different
from the one generated by Special Relativity and adopted
by Quantum Mechanics. This new photon provides the
universe with a preferred absolute inertial reference frame

relative to which all photons move at c.

2. A Case for Absolute Motion

The primary experimental example of this ultimate
photon rest frame is the vast number of photons that make
up the 2.7° Cosmic Blackbody Radiation. These photons
make up well over 90% of all the photons in the universe
and they are distributed in a virtually perfect blackbody
spectrum for a temperature of 2.726° Kelvin. Careful
measurement of this spectrum reveals a dipole anisotropy
that shows a slightly higher temperature in the direction
of the constellation of Leo and a correspondingly lower
temperature in the opposite direction near the constella-
tion of Aquarius. These temperature differences take the
form of red and blue Doppler shifts in the precise mixture
of photons that make of the 2.7° blackbody spectrum.
From these equal and opposite Doppler shifts it must be
concluded that we (the solar system) are moving with
absolute motion in the direction of Leo at a velocity of
about 375 km/sec. Since the rotation of the Milky Way
galaxy moves our solar system in a somewhat opposite
direction to this motion, the actual motion of the Milky
Way relative to the 2.7° CBR is about 600 km/sec or
2/1000 the speed of light. Since most of the photons in
the universe are 2.7°CBR photons, it would seem quite
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unlikely that the other photons produced by stars and by
us here on earth could move at C within different refer-
ence frames.

Both their extremely even directional distribution and
their precise blackbody curve should convince anyone
that the CBR photons are all moving at exactly c relative
to one another within the same inertial reference frame.
If these photons were not all moving at exactly the same
velocity, they would quickly lose their nearly perfect black
body distribution curve.

There would seem to be little doubt that if we were to
accelerate (actually decelerate) a space probe to a veloc-
ity of 375 km/sec in the direction of Aquarius, it would

reach a position of absolute rest where the CBR photons
would be exactly the same temperature in all directions.
I am sure that photons emitted at the probe would be ob-
served back on the earth to be red shifted by an increase
in wavelength and a decrease in energy of .00125. Like-
wise, photons emitted from the earth would be observed
at the probe also to be red shifted by the same amount.
Since both these sets of photons are measured to have the
same wavelength of 1.00125, is it possible they have the
same intrinsic wavelengths as they pass each other while
traveling through space? The relative motion of Special
Relativity and the Uncertainty of Quantum Mechanics tells
us that these photons can have no intrinsic wavelength
until they are measured. At the very least, Special Rela-
tivity claims that we cannot know to what degree each of
these two sets of photons are red shifted. This, of course,
is not true because if the observers on earth measure the
2.7° CBR coming from the direction of the space probe
they see that this radiation is also red-shifted by 1.00125
when compared with 2.7° CBR photons coming at right
angles to the direction of the probe. On the other hand,
an observer on the probe would see photons emitted from
earth to have a red shift of 1.00125 but no shift at all in
the 2.7° CBR photons coming from any direction.

The only possible explanation of these shifts is that
the photons emitted from the probe have an intrinsic
wavelength of 1.00000 and are then Doppler shifted to
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A light bulb or any other light source moving with absolute motion will always emit blue shifted photons in the direction of its motion
and red shifted photons away from the direction of it motion. These Doppler shifts are completely hidden from the observer in the same}
reference frame as the light source because of complimentary Doppler shifts due to the observer’s absolute motion.




1.00125 by the earth’s absolute motion away from them.
The photons emitted from earth are actually Doppler
shifted by the earth’s motion to 1.00125 when emitted and
then measured at the probe to have this actual intrinsic
wavelength.

The Doppler effect allows us to very accurately mea-
sure the relative motion between a source and observer
but by its very nature it does not allow us to determine
the absolute motion of either. However, this fact does not
allow us to conclude that the absolute motion of photons
does not exist. Photons provide the ultimate example of
absolute motion since the evidence virtually proves that
all photons move at exactly ¢ within the same inertial
reference frame that can be called “photon rest”. If you
believe in Special Relativity then you are forced to con-
clude that photons have no intrinsic wavelengths as they
travel through space and that until they are measured
there is no difference between a gamma-ray photon and
avisible light photon. For example, an observer traveling
in a spaceship at a velocity 0of .999999 c from the earth to
Alpha Centuari would experience Doppler shifts of about
Z =1000. Gamma ray photons coming from earth would
be measured aboard the ship to be visible light and visible
light photons from Alpha Centuari would be measured as
Gamma-ray photons. The temperature of the 2.7° CBR
in the direction of Alpha Centauri would be 2700°K and
appear as visible light. A Photon must have an intrinsic
wavelength as it travels at ¢ through space. That photon
is then Doppler shifted to some other wavelength by the
absolute motion of an observer.

3. Binary Pulsars

The observation of binary pulsars offers perhaps the
most convincing experimental evidence that photons
move at exactly ¢ within the same reference frame. A
binary pulsar emits rapid bursts of X-ray photons at very
regular intervals as it revolves around a companion star.
When photons from a pulsar are carefully measured, it is
found that when the revolving pulsar is moving toward the
earth they are blue shifted and when the pulsar is moving
away from earth the photons are red shifted. Even though
the pulsar may be two hundred thousand light years from
earth, the photons remain perfectly lined up in their order
of emission. They are observed as repeating sequences of
first red shifted photons and then blue shifted photons. If
the changing relative motion of the revolving pulsar had
any effect on the photons’ velocity of c, then the photons
could never have remained in their sequence of emission
for two hundred thousand years. If any of these photons
moved even slightly faster or slower than c, then they
would be observed as a jumbled up mixture of red and

blue shifted photons and the revolution of the pulsar could
not be observed.

These observations of binary pulsars are frequently
offered as proofs of Special Relativity and the constancy
of the speed of light. However, while they prove quite
conclusively that all photons always move at c relative
to each other within a common inertial reference frame,
they also demonstrate that photons almost never move at
c relative to either source or observer. A typical orbital
velocity for a binary pulsar can be .001 c. This means
that the red shifted photons are moving at 1.001c¢ relative
to the pulsar and the blue shifted photons are emitted at
a relative velocity of only .999 c. The very fact that the
velocities of both the pulsar and the earth can change
while the velocity of the photons cannot, means that the
relative velocity between a photon and either its source
or observer can be less than and greater than c.

When I presented this paper at the 2008 NPA meet-
ing in Albuquerque, MN, an objection was made by one
of the participants who is an advocate of Walter Ritz’s
emission theory of light. This theory proposes that pho-
tons are always emitted at c relative to their source. The
statement was made that the photons could have been
emitted at different velocities from the pulsar and were
then absorbed and re-emitted by gas molecules in the
vicinity of the pulsar. One problem with this idea is that
molecules of evenacold gas can have individual velocities
of hundreds of meters per second. This would mean the
individual photons would still have different velocities as
they traveled to earth. On a journey of 200,000 light years
a difference in velocity between two photons of only one
meter per second would mean a difference in travel time
of almost 6 hours. All photons must travel at exactly ¢ or
the pulsar’s precise red and blue shifted pulses would be
blurred into a steady signal.

4. The Compton Effect

The Compton effect is the primary reason that the X-
ray photons from the pulsar could not have been absorbed
and re-emitted on their way to earth. In 1923 by Arthur
Compton discovered that the dynamics of a collision
between a photon and electron is virtually identical to
the dynamics involved in the collision between any two
bodies of mass such as billiard balls. At the time, there
was still a good deal of debate as to whether light trav-
eled as a wave within an electromagnetic field or whether
it existed as individual and independent particles. The
Compton effect offered convincing proof for the latter.

When visible light photons are absorbed and re-
emitter by electrons within an atom, their wavelengths
remain virtually unchanged. However, when photons of



much greater energy and shorter wavelengths such as
X-rays are scattered by electrons, they lose energy and
momentum and can be deflected in any direction. In an
encounter with an at rest electron, a photon will increase
its wavelength by an amount between zero at 0° deflection
and 4.8526x10"?m at 180° deflection. The value of this
increase is constant for a given angle and is independent
of the wavelength of the photon being deflected. For a
visible light photon with a wavelength of 4.85107 m
this represents a maximum increase of only 1/100,000A.
However, an X-ray photon that has a wavelength the same
as the Bohr radius,(A = 5.29x10"'m) would increase its
wavelength by about 1/10A.

With even only a minor amount of Compton scatter-
ing, apulsar’s X-ray bursts would be blurred and deflected
beyond recognition. Forexample, visible starlight can pass
through the earth’s atmosphere with only minor blurring,
however, X-rays are scattered so completely that almost
none ever reach the earth’s surface.

5. The Lorentz Transformation

The Lorentz Transformation refers to the increase
in a body’s mass when it is accelerated and the decrease
in its mass when it is decelerated. The reason for this
mass transformation is the conservation of energy and
mass that is represented by the formula E=mc?. Anytime
a body’s energy is changed, its mass is also changed.
When a body is heated, its energy is increased and its
mass is thus also increased according to E=mc?. This
mass increase is, of course, too small to be measured by
conventional means but it is there. In the process used to
heat the body, mass was converted into the energy used
to increase the internal motions of the body and raise its
temperature. For example, when we strike a match, mass
is converted into energy. Some of this mass is carried
away by the photons produced and some goes into the
increased molecular velocities of the atoms involved.
Again, these mass transformations are too small to be
easily measured.

Special Relativity requires that photons have no
mass. | believe that this metaphysical assumption is
what is primarily wrong about Special Relativity. The
idea of the massless photon is not really supported by
experiment. Experiments show that photons carry both
momentum (mv) and angular momentum (mvr) and
without mass, these two parameters require new and
somewhat counter-intuitive definitions. The idea of the
massless photon is not a conclusion reached by the ex-
amination of experiments, rather it is a metaphysical
assumption that is always given as a precondition for
interpreting the results of photon experiments.

In the rest of this discussion, I am assuming that
photons have mass according to their momentum di-
vided by the speed of light (m=p/c). However, the es-
sential arguments being made here are the same whether
or not you believe photons to have mass. For example,
when a positron and an electron come into contact with
one another, they combine and then very quickly split
into two photons. Each of these photons has the same
mass as an electron (M) or if you prefer, each has an
energy of (E = M c?). In either case, when one of these
photons is absorbed by another body, that body’s mass
will be increased by one electron mass. Either both mass
and energy remain separate and constant or mass can
be converted into energy and energy into mass and it
is mass-energy that remains constant. I prefer to think
that the electron and positron have physical structures
that are rapidly spinning in opposite directions and it is
this spin that contains the energy for the photons that are
produced when the electron and positron annihilate. Half
of the photon’s kinetic energy is contained in its linear
motion at ¢ (E=mc?2) and the other half is contained in
the rotational kinetic energy of its spin (E=Iw?%2). If we
consider the electron and positron to be inert chunks of
mass without any internal rotational kinetic energy, then
where do the photons get their angular momentum and
spin? Likewise, if photons are massless and electrons
and positrons do have internal energy, then where does
this energy go since all of the photon’s energy can be ac-
counted for by the total conversion of the particles’ mass
to the photons’ energy?

6. The Mass of Photons

As an example of how the change in a body’s kinetic
energy must also change its mass, consider a thought
experiment in which a flywheel has evenly space mir-
rors attached to its outer surface like the fins of a pad-
dle wheel. The wheel is made of an exceedingly strong
imaginary material and is spun exceedingly fast so that
the mirrors are moving at a velocity of 1/3c.

Two lasers, A and B, shoot photons at the mirrors
on opposite sides of the wheel so that the mirrors are
moving at 1/3¢ toward the photons from laser A and at
1/3c away from the photons from laser B. These pho-
tons, are all emitted from the lasers with a wavelength,
energy and mass of exactly one, and all move at exactly
c relative the same inertial rest frame common to all
photons. These photons all reflect from the mirrors at the
same velocity c that they had before striking the mirror.
The velocity of the mirrors has no effect on the photons’
velocity but it does change their wavelength, energy and
mass.



The photons from laser A are blue-shifted to a
wavelength of .70711 as they reflect from the approach-
ing mirror, and their energy and mass are increased to
1.414. In this process, the velocity of the spinning wheel
is slowed as mass and energy are transferred to the re-
flecting photons.

The photons from laser B are red-shifted as they
reflect from the receding mirror to a wavelength of
1.414 and an energy and mass of .70711. In this case,
the velocity of the wheel increases as mass and energy
are transferred from the photons to the wheel. In both of
these examples, momentum is conserved and both mass
and energy remain separate and constant.

If we attempt to explain this experiment in terms of
massless photons then the conservation of mass is lost.
The photons from laser A take energy away from the
wheel and decrease its mass. Laser B photons transfer
energy to the wheel and increase its mass. In both cases,
energy remains constant but mass either vanishes into
or appears from nowhere. How can mass and energy be
equivalent if energy remains constant but mass does not?
If energy has mass, how can photons not have mass?

7. The Mass of Clocks

Another example of absolute motion vs. relative mo-
tion is the above-mentioned space probe decelerated to
a position of rest within the Cosmic Background Radia-
tion. As it was decelerated by 375 km/sec to a position of
photon rest the Lorentz Transformation would decrease
its mass by .0000008. This small change in mass might
be very difficult to detect were it not for the effect that
it has on the internal components of clocks. In order to
conserve angular momentum the spinning or vibrating
components of clocks must change their rates of motion
in response to changes in mass. An atomic clock onboard
this probe should increase its rate of ticking by .0000008
relative to an identical clock on earth. Special Relativity
would predict that its rate would slow by .0000008 as
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it was accelerated to 375 km/sec. Either way, it would
seem certain that if the clock was accelerated back to the
earth’s frame, it would then run at the same rate as the
earth clock. If the clock slowed when accelerated away
from the earth and then speeded up when accelerated
back toward the earth, what is the mechanism by which
the atoms in the clock know that they must slow down
during the first acceleration and then must speed up dur-
ing the second identical acceleration? The only answer to
this question must be that clocks run at a maximum rate
when they are at the position of absolute photon rest and
far away from any gravitating bodies. Clocks then slow
their rates when they are accelerated relative to photon
rest or come under the influence of a gravitating body and
are thus slowed by gravitational motion.

8. Gravitational Motion

Just as the rates of clocks are affected by absolute
motion they are also equally affected by gravitational
motion. General Relativity predicts that clocks will slow
their rates relative to their at rest rate in response to the
earth’s gravitational field. This slowing is proportional to
the gravitational potential at the clock’s location. A clock at
the Dead Sea will run slower than one on Mount Everest.
Gravitational potential is a metaphysical quantity that can-
notbe measured directly. In order to determine the amount
by which it will slow clocks, gravitational potential must
be converted into the velocity known as escape velocity.
Escape velocity for the earth is the upward velocity that
a body will need to attain in order to escape the earth’s
gravity from a particular location in its gravitational field.
Looking at it another way, it is the velocity that a body
will attain falling from deep space to the earth’s surface.
The earth’s escape velocity at sea level is about 11,179
m/sec. To visualize this in terms of General Relativity, we
might say that curving gravitational space is being sucked
into the earth’s surface at the rate of 11,179 m/sec.

9. Gravitational Expansion

Even though General Relativity makes very accurate
predictions for the effects of gravity on clocks, I prefer
to view gravity from the opposite point of view. Rather
than being caused by dynamically curving space-time, |
believe that gravity results from the curving and expansion
of matter or mass-time. This eliminates the need for the
Equivalence Principle because stationary falling bodies are
impacted by the earth’s surface asitaccelerates upward. In
this principle of Gravitational Expansion, the gravitational
constant is characterized as an outward surface velocity
for matter rather than as an acceleration or force. The rate
that a body falls to earth is determined by the difference in



the upward surface velocities (escape velocity) between
the earth’s surface and the point above from where the
body is dropped. There is no room here to describe the
various aspects of the Principle of Gravitational Expansion
other than to say that in some ways it is almost a mirror
image of General Relativity. Both theories are based
on opposite interpretations of the equivalence principle
and whereas General Relativity describes gravity as the
changing geometry of space-time, Gravitational Expansion
views gravity as the changing geometry of mass-time.
Even though both General Relativity and Gravitational
Expansion theories predict exactly the same values for
gravitational clock slowing, the mechanisms by which
the slowing occurs are quite different. These predictions
for gravitational clock slowing have been verified by the
following experiments.

10. The Pound-Rebka Experiment

The Pound-Rebka Experiment is quite complex in its
technical details but in principle it is very simple. Photons
of a precisely determined wavelength were emitted at the
top and bottom of the 22.5-meter-high Jefferson Tower
on the Harvard campus. When the photons from the top
of the tower were measured at the bottom, their wave-
lengths were decreased (blue shifted) by a small amount;
and when photons from the bottom were measured at the
top, their wavelengths were increased (red shifted) by the
same amount.

In this explanation of the Pound-Rebka experiment
it is proposed that gravity causes clocks (as well as all
other physical processes) at the bottom of the tower to run
slower than clocks at the top. This causes the emitter at
the bottom to take more time to produce a photon and thus
increase its wavelength by 2.5 x 10-5. The faster clock at
the top of the tower makes the emitter produce its photons
in shorter time intervals and with shorter wavelengths.

Both General Relativity Theory and the Principle of
Gravitational Expansion predict that atomic clocks tick
faster at high altitudes than they do at sea level by the
same amount. The difference in the two theories is that the
Principle of Gravitational Expansion shows the difference
in clock rates to be a simple Lorentz Transformation time
dilation. The mechanism by which clocks run slower at
the bottom of the tower is the increased mass caused by
the higher escape velocity (V = 11,178.86275 m/s). The
lower escape velocity (V =11,178.84301 m/s) at the top
of the tower makes the internal parts of the clock have
less mass and the clock runs faster by a proportionate
amount. The amounts that the clock rates change can
be calculated from the standard time dilation formula of
Special Relativity (t = 1/N1-v¥/c?).

When a photon that is measured to have a wavelength
of (. =1) is produced at the bottom of the tower it will
still have a wavelength of (A = 1) when it reaches the top.
However, because the observer’s clock at the top of the
tower runs slightly faster, he will measure the photon’s
wavelength to be increased by 2.5 x 1075, Also the faster
clock at the top of the tower makes the emitter produce
its photons with shorter wavelengths but the observer at
the top measures them to have wavelengths of (A = 1)
because of his faster clock. The observer at the bottom
measures the shorter wavelength photons from the top at
their correct shortened wavelength. The photons do not
change their intrinsic wavelength as they travel from one
gravitational to another.

The conclusion that must be reached here is that the
results of the Pound-Rebka experiment are caused by the
effects of absolute motion and not by relative motion.
The difference in relative velocity between the top and
the bottom of the tower is .01974 m/s. This velocity is
not nearly enough to cause the changes in mass needed
for the experiment’s results. However, this same velocity
difference is the precise amount needed for the Pound-
Rebka measurements when it is the difference between
11,178.86275 m/s and 11,178.84301 m/s. A difference
of .01974 m/s between any two other velocities would
not produce the Pound-Rebka results.

11. Orbiting GPS Clocks

The changing rate of clocks caused by changes in
both velocity and gravity are well documented and have
been determined to a high degree of accuracy. Measuring
the rates of orbiting atomic clocks is a highly developed
science necessitated by the need to maintain the accuracy
of the atomic clocks in the constellation of satellites in the
Global Positioning System (GPS). The clocks in many dif-
ferent satellites must be designed to run as synchronously
as possible with clocks on the earth’s surface. This is dif-
ficult because a clock’s rate is influenced by the kinetic
time dilation caused by both its orbital velocity and the
gravitational escape velocity at the orbit’s distance from
the earth’s center. Since these two velocities are at right
angles to one another it is necessary to calculate the veloc-
ity vector of their combined velocities to determine the
absolute velocity responsible for the clock rate.

The clocks in the lowest orbits like the standard Space
Shuttle orbit (1.046 radii) run the slowest because both
their orbital velocities and escape velocities are greater
than those of the higher orbits. Clocks speed up as they
are placed in higher and higher orbits because they must
be decelerated to both lower orbital velocities and lower
escape velocities.



Non-Doppler Red Shift is caused by the faster
running clock at the top of the tower.

rA = 1.000000000000002455

TOP OF TOWER
esV =11,178.84301 m/s
¢ = 9.8063073m/s’
Clock interval at top
1.00000000069594593
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.99999999999999755

Non-Doppler Blue Shift is caused by the faster
running clock at the top of the tower.

<_B7\’ B?\’:
A VS Ve U A VAV A VEE o VA A VIS VS VA W)

®

ﬁl
BB
S

J oS

BOTTOM OF TOWER
esV =11,178.86275 m/s
g =9.807 m/s?
Clock interval 1.00000000069594839

Clock interval difference
1.00000000069594839 bottom
1.00000000069594593 top

.00000000000000246

Clocks in an orbit of 1.498 radii run at the same rate
as clocks at sea level because the combined time dilation
effects of their orbital velocity and escape velocity are
the same as those of the sea level escape velocity and the
equatorial rotational velocity. Clocks at the poles run at
almost exactly the same rate as clocks at the equator be-
cause the rotation of the earth causes the equator to bulge
out. The greater gravity and escape velocity at the poles
is balanced by the equator’s lesser gravity and escape
velocity combined with its rotational velocity.

GPS satellites are placed in orbits of 4.175 earth radii
so that they will circle the earth exactly twice each day.
At this orbit clocks run faster than they do a sea level.
The clock slowing effects of gravity and velocity at the
GPS orbit are more than one-third less than they are at
sea level. As a result, the GPS technicians must calibrate
the orbiting clocks to record time at a slower rate than
the sea level clocks by 4.479 parts in ten billion. Then
when these clocks are put into orbit they will speed up
to the same rate as the clocks at sea level. In this way, all
clocks in the system will run at the same rate and maintain
the single simultaneous reference time necessary for the
proper operation of the system.

Geosynchronous communications satellites (Com-
sat) are placed above the equator in west to east orbits of
6.615 radii. In this orbit, a satellite revolves around the
earth once every 24 hours and thus maintains a constant
position above some point on the equator. The slowing
effect on clocks in Comsat orbits is about 4.4 times less
than it is on clocks at sea level.

When the Global Positioning System was first pro-
posed, anumber of Special Relativity enthusiasts said that
it would never work because Special Relativity predicts
that clocks moving relative to one another run at differ-
ent rates. They were of course wrong and the clocks in
the GPS satellites all run at the same rate even though
they are all moving relative to one another at constantly
changing velocities. If motion is relative and not absolute,
how do you explain that 24 GPS clocks, all moving in
different directions, are able to keep the same time? [f you
do believe in relative motion how do you predict which
clocks runs fast and which clocks runs slow?

12. The Duality of Time

Time does not have a real physical existence like
matter or even the void of space that has a negative
existence. Time is merely an idea used to quantify the
motion of matter through the void. The idea of time is a
dichotomy between metaphysical time and physical time.
Metaphysical timeis the perception of time as a continuous
flow that is without interval and is thus immeasurable. It
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Geo-synchronous Comsat Orbit = 6.615 Radii
Escape Velocity = 4,351 m/s
Orbital Velocity = 3,076 m/s
Comsat Clock Velocity = 5829 m/s
Comsat Clock Second = 1.000000000158
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Escape Velocity =5,471 m/s
Orbital Velocity = 3,868 m/s
GPS Clock Velocity = 6700 m/s
GPS clock Second = 1.0000000002497
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P 1.0000000006976 Sea Ijevel Clock Second
e 1.0000000002497 GPS Clock Second
s 0000000004479 GPS Clock Adjustment

GPS clocks RN
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clocks at sea level.

Clock synchronous Orbit 1.498 R
Escape Velocity = 9,143 m/s
Orbital Velocity = 6,465 m/s
Clock Velocity = 11,198 m/s

Clock Second at this orbit is the same

as at sea level. 1.000000006976

Sea Level - ==~
Escape Velocity Veg = 11,189 m/s”
Equtorial Velocity =448 m/s
Clock Velocity Ve =11,198 m/s
Sea Level Clock second \
1.0000000006976
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Space Shuttle Orbit = 1.046 R

Escape Velocity = 10,940 m/s
Qrbital Velocity = 7,736 m/s

N Shuttle Clock Velocity =13,399 m/s

. Clogk interval at space shuttle

\  orgit=1.0000000009988

' Ves = 10,940 m/s
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Clock interval in deep space and at absolute rest = To = 1.00000000000000000000

The duration of an interval of Kinetic Time (Ty) (a clock second)
T, measured by an orbiting clock is equal to the duration of an interval
7 of Inertial Time (T,) measured by a clock at rest in deep space
divided by the square root of one (N1) minus the escape velocity
squared (Ves2) plus the orbital velocity squared (V,?) divided by
the speed of light squared (c2).

The absolute velocity of an orbiting clock (V) that causes its rate
of tickingto slow is equal to the square root of its escape velocity
squared (Ves2) plus its orvital velovity squared (V,2).

Vo= AV V2

is the comprehension of motion and therefore of time’s
passage. Once time becomes quantified into intervals by
the cyclical motion of a clock it becomes Physical time.

Physical time does not have a single homogenous
flow but rather is measured as two distinct and unrelated
phenomena that are measured with two completely dif-
ferent kinds of clocks. The two separate types of time
flow that we cut into equal intervals with our clocks are
gravitational time, that is derived from the constancy of
a gravitational acceleration and inertial time that is de-
rived from the constancy of momentum (mv) or angular
momentum (mvr) of a body in motion, either in a straight
line or rotating about an axis. Physical time exists as two
separate arrows or time flows that are measured by two
completely different kinds of clocks. Inertial time can be
measured by the daily rotation of the earth on its axis or
by the vibration of atoms in an atomic clock. Gravitational

time can be measured by the yearly revolution of the earth
around the sun or by the swing of a grandfather clock’s
pendulum. The ability of a particular clock to measure
the effects of one type of time is dependent on its ability
to be isolated from the effects of the other type of time.
Physical time is the concept used to generalize these two
opposite time flows into the idea of a single one-dimen-
sional temporal motion. Inertial time and gravitational
time are the quantitative intervals measured by clocks and
metaphysical time is the qualitative and dimensionless
ideal principle common to both.

Clocks do not measure time directly; they monitor the
relationship between mass and space. Time’s existence can
only be established and quantified by the measurement
of these two parameters. Since time cannot be measured
independently of mass and space, any change in the values
of mass and space will cause the values of the intervals
recorded by clocks to be transformed as well.

13. Inertial Clocks vs. Gravitational Clocks

Only two different kinds of clocks are used to mea-
sure time: inertial clocks and gravitational clocks. Each
ofthese clocks measures a different relationship between
mass (M) and its motion through space (S). Gravitational
clocks measure the constant upward force of gravity
(F=MS/T?) and inertial clocks measure the constancy of
momentum (MS/T) or angular momentum (Iw = MVR).
Inertial clocks divide the constant inertial motion of a
body into intervals and derive their standard of time from
the conservation of momentum and angular momentum.
Gravitational clocks measure the inertial forces produced
when a body’s motion is constantly changed by gravity
and derive their standard of time from the constancy of
this force. Inertial time units are the cycles produced by a
rotating body such as the earth or vibrating body like the
atoms in an atomic clock and gravitational time units are
the cycles produced by the constant acceleration of grav-
ity such as the swinging of a pendulum or the revolving
of the earth around the sun. The accuracy of both clocks
depends on anunchanging relationship between mass and
space.

The history of time keeping is a steady parade of
ingenious devices, all of which are either gravity clocks
or inertial clocks. Ever since humans first developed the
idea of time and began devising clocks to measure and
record its passage, they have used both gravity and inertial
clocks. Hourglasses, water clocks, and pendulum clocks
are examples of gravity clocks. The daily rotation of the
earth, and an electronic digital clock, that records the rapid
cyclical motion of groups of atoms, and a pocket watch,
that measures the cyclical motion of a balanced weight,



are three examples of inertial clocks. For about three
hundred years after it was invented the pendulum gravity
clock was the most accurate of clocks, but recently the
electronic inertial clock has far exceeded it in accuracy.

These two kinds of clocks can never be combined
because each measures a different quantity, and these
two quantities are mutually exclusive. For example, the
inertial clock provided by the Earth’s rotation would not
be affected by a sudden change in the Earth’s acceleration
of gravity, but would be slowed down by an increase in
the earth’s mass. A pendulum clock would be speeded
up by an increase in gravitational acceleration but would
not be affected by the addition of mass to its pendulum.
In fact it can be said that gravitational time and inertial
time are opposites that flow in different directions. The
accuracy of any clock depends on isolating the kind of
time being measured from the kind not being measured.

These two kinds of time show their opposite natures
when we consider the transformations that occur to time-
keeping devices when they are accelerated to extremely
high velocities. When mass is accelerated, these two mea-
sures of time diverge from one another. As their absolute
motion is increased, gravitational clocks run faster and
inertial clocks run slower. These diverging time flows are
not even symmetrical in that gravitational clocks increase
at arate that is the square root of the rate by which inertial
clocks slow down.

14. Accelerated World

Tounderstand how these two measures of time diverge
from one another with the transformation of mass, we will
perform a thought experiment in which the spinning Earth
is an example of an inertial clock and Earth’s acceleration
of gravity is an example of a gravitational clock. Earth
makes one rotation on its axis every day while a clock’s
pendulum swings back and forth a certain number of times
each day.

In our thought experiment, an accelerometer is placed
vertically at the North Pole to measure the gravitational
acceleration and a pendulum clock is placed beside it to
record gravitational time. An inertial atomic clock regis-
ters time based on the cyclical inertial motions of atoms
contained within it. Both clocks are synchronized and
register the passage of time identically.

For the second part of our thought experiment we will
imagine that another Earth replica called Kinetic Earth
with a mass the same as Earth has been accelerated to
86.6% the speed of light. This is a very difficult task and
requires 4 x 10*! joules of kinetic energy, which is equal
to the sun’s total output for 10,000,000 years! At this
velocity, a body’s kinetic mass is exactly equal to its rest

mass so that the total mass of the Kinetic Earth replica is
twice that of the Earth at rest..

On the Kinetic Earth, the acceleration of gravity has
doubled, the gravity pendulum clock is running 1.414
times faster than on the Earth at Restand the accelerometer
shows four times as much acceleration. This is because
the accelerometer’s movable weight has doubled in mass
and now exerts four times as much force on the spring
with the doubling of the earth’s gravity.

The Kinetic Earth is rotating on its axis at one half
the speed of the Earth at Rest. The inertial atomic clock
has also slowed to one half of the rate it had on the Earth
at Rest. This slowing is caused by the same inertial pro-
cess that slowed the Kinetic Earth’s rotation. This atomic
clock slows as its atoms conserve angular momentum
(Im = mvr) as their masses increase with their velocity.
As the linear velocity of a rotating body is increased, its
equatorial velocity is reduced according to the formula:
(V = lw/mr). The atomic clock mistakenly shows that the

Accelerated World
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day is still 24 hours long. However, the observer on Earth
at Rest sees Kinetic Earth rotating only every 48 hours.

The internal body clock of the observer on Kinetic
Earth has slowed to one half of'its rest rate along with the
atomic clock, and to him, the days seem to pass at their
normal 24 hour rate, but he sees his gravity clock running
at 2.28 times the rate of the inertial clocks. When he looks
back at the Earth at Rest, he sees that it is rotating in just
twelve hours. The observer’s weight has increased from
a value of one on the Earth at Rest to a value of four on
the Kinetic Earth because his mass, as well as the force
of gravity, have both doubled.

With the Kinetic Earth accelerated to 86.6% the
speed of light, the values for the equatorial velocities of
both it and the particles of its matter would be reduced
to one half of their values at rest. It is this effect that is
responsible for the so-called concept of Relativistic Time
Dilation whereby an observer in motion experiences the
passage of inertial time at a slower rate than an observer
at rest. Time itself is not in any way affected by changes
in absolute motion. It is just that the dynamics of clocks
are affected by changes in the masses of their components.
If we are to establish a universal standard for time it must
be gravitational time and not inertial time. Even though a
pendulum clock changes its rate in response to changes in
motion, the actual time flow of the gravitational interac-
tion remains constant,

15. Gamma Ray Bursts as Proof of Absolute
Photon Motion

Gamma ray bursts are extremely powerful and short
lived explosions of gamma ray photons. They are not
at all like exploding supernova stars. Most of a gamma
ray burst’s energy is expended in a small fraction of a
second, whereas a supernova’s major energy output is
spread out over weeks and even months.

Supernovas occur in our galaxy as well as in the most
distant of galaxies, whereas gamma ray bursts seem to
all come from the outer reaches of the universe. Gamma
Ray bursts seem to originate hundreds of millions and
even billions of light years away. These nearly instanta-
neous blasts of high energy photons are far more power-
ful than any supernova explosion by several orders of
magnitude.

The radiation spectrum of a supernova explosion
is like blackbody radiation for very high temperatures.
It contains a wide spectrum of photons with energies
spread out over many orders of magnitude. The radia-
tion from a gamma ray burst is a very narrow band of
high energy gamma ray photons with energies that are
spread out over only one or two orders of magnitude.

A gamma ray burst is like the light from a laser and a
supernova is like the photons from a campfire.

While the spectrum of the gamma ray burst is con-
sistent with a matter-antimatter annihilation, it happens
way too fast to be such an event. The enormous quanti-
ties of matter and antimatter (protons and antiprotons)
needed to create the burst could not all be mixed togeth-
er in time for a single one second blast. The only physi-
cal event that could produce such an enormous amount
of gamma photons in such a short time would be the
rapid splitting of vastly more powerful photons. These
mega photons were produced in an early stage of the
matter-antimatter bifurcation cycle at the beginning of
the universe.

The gamma ray photons in a burst are accompanied
by the secondary visible light photons that are produced
in any explosion. These visible photons can be offered
as proof that all photons have exactly the same absolute
photon motion and move through space at exactly the
speed of light. If gamma ray photons moved just slightly
faster than visible photons, then we would never be able
to see visible photons arriving with the gamma pho-
tons. If gamma rays from a billion light year away burst
moved just one kilometer per second (.0003%) faster
than its visible light photons, we would not see the vis-
ible light from a gamma ray burst until about 3000 years
after we saw the gamma rays.

16. Conclusions

In conclusion, it can be seen that the photons the 2.7°
CBR provide and absolute rest frame in which all pho-
tons move at exactly C. In addition the virtually perfect
blackbody spectrum ofthese photons provides an absolute
point of reference to establish a universal standard for the
motion induced slowing of clocks. At any point in space
where the temperature of the 2.7° CBR is the same in all
directions, all inertial clocks will run at a maximum rate
and all gravitational clocks will run at a minimum rate.
Any acceleration in any direction from this point will
decrease the rates of inertial clocks and increase the rate
of gravitational clocks.

The observation of binary pulsars provides a seem-
ingly substantial proof that all photons emitted from a
rapidly moving source move through space at exactly c.

Even though the Standard Model of Physics views
the photon as a “massless” particle, this idea is used as
a fundamental assumption of the theory and is not really
required by any experimental results. The simplest and
most basic interpretation of photon experiments would
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indicate that photons have a mass of M=E/c?.

The Pound-Rebka experiment provides a method of
measuring the extremely small differences in clock dila-
tion rate between two gravitational potentials. There are
several different explanations of the Pound-Rebka effect
but, to me, the different clock rates between the top and
the bottom of the tower seem to be the best explanation.
An even more dramatic example of both gravitational and
motion induced clock dilation is the calibration performed
on the clocks of the Global Positioning System (GPS).
The combined vectors of a satellite’s, gravitational and
orbital motions must both be included to determine the
rate of an orbiting clock.

A careful examination of clocks in general reveals
that are two different kinds of clocks that measure two

different arrows of time. Inertial clocks measure inertial
time and gravity clocks measure gravitational time. The
thought experiment involving a replica of the earth mov-
ing at 87% c shows that these two different time flows
diverge from one another when clocks are accelerated to
high velocities.

The final conclusion to be made is that time is not a
real physical quantity like mass or space but merely the
relationship between these two parameters. Time is noth-
ing more than an idea that we use to quantify the motion
of matter and photons relative to space. Motion is a real
physical phenomena and time is merely an intellectual
tool used to measure and evaluate the various kinds of
motion. Clocks do not measure time. They simply record
certain repetitive or constant kinds of motion.
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