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ABSTRACT

This paper aims at studying the premises presupposed by classical mechanics and relativity by proposing a new concept of higher dimensional space
to show that the distance traveled by light in space is not objectively the same for different frames of reference, as contemporary physicists such as
Newton and Einstein have always understood, but is consistent for any frame of reference!
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Introduction

For the speed of light, both Newton’s classical mechanics and
Einstein’s theory of relativity presuppose one premise each, which
can be seen clearly in chapter 2 of Stephen Hawking’s book A
Brief History of Time, “Space and Time”, see Figure 1 [1-4].

it has revolutionized our ideas of space and time. In Newton’'s
theory, if a pulse of light is sent from one place to another,
different observers would agree on the time that the journey
took (since time is absolute), but will not always .m.rc:u on
how Tfar the light fraveled (since space is not absolute). Since

the speed of the light is just the distance it has traveled
divided by the time it has taken, different observers would
measure different speeds for the light.lIn relativity, on the
other tiand, all observers must agree on Tiow fast light travels.
They still, however, do not agree on the distance the ‘ligh\i? has
traveled, so they must therefore now also disagree over the
tine€ it has taken. ((The time taken is the distance the light has'
traveled—which the observers do not agree on—divided bv
the hght ] specd##whlch they do agree on.) In nther w n'da

Figure 1: Description of the premises presupposed by classical
mechanics and relativity in Hawking’s “A Brief History of Time”.

It is easy to notice that in the passage marked by the red line
in Figure 1, both theories have a common assumption in their
premises, namely, “but will not always agree on how far the light
traveled” in Newton’s theory and “however, do not agree on the
distance the light has traveled” in the premise of relativity theory,
and this same assumption is exactly what this paper is going to
explore and point out. It is a subjectively correct and objectively
wrong assumption!

Interpretation

To illustrate this, assume here that there are two inertial objects
P and Q moving relative to each other, where Q is stationary at
position ¢ of some reference system, and P emits a light pulse
at the moment of moving to position a of this reference system.
When Q at point c receives this light pulse, P has already moved
to position b. Then, according to the common view of today’s
physicists such as Newton and Einstein, the distance traveled
by light during this process is ac for Q and bc for P, as shown
in Figure 2. On this basis, the difference between the two is that
Newton’s theory holds that different observers of this process will
not disagree on the time taken by light, and therefore the speed of
light propagation will be inconsistent for different observers; while
relativity theory, based on Michelson’s interference experiment,
holds that different observers will have inconsistent views on the
time taken by light under the premise of affirming the constant
speed of light [5-7].

Figure 2: Spatial distance traveled by an optical pulse during its
emission from one place in space to another

However, a key question here is what makes us think that the
distance traveled by light in this process is inconsistent for the
two references in the first place? Is it by subjective perception or
objective reasoning? Because objectively, the propagation of light
differs from the motion of particles or other objects in that, the
speed of light propagation is relative to “space”, and this “space”
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is not predetermined in terms of which frame of reference is the
stationary 3-dimensional space! In other words, although P is
moving with respect to Q, it does not mean that P is also moving
with respect to “space”. Moreover, even if P appears to be moving
in space to a stationary Q, this is only from the perspective of Q in
a 3-dimensional space. If Q is standing in a higher 3-dimensional
space, then we usually think that the relative motion of P and
Q is only the motion of their respective solid parts in the same
3-dimensional space, but the actual situation is that P is in a
3-dimensional “space” and Q is in another 3-dimensional “space
“ are in relative motion in a higher dimensional space of 4 or
more dimensions. Therefore, when P moves to the position point
a of the reference system where Q is located, we do not take it for
granted that P is at the position of point a at this instant, but at any
instant P is always at some position a’ in another 3-dimensional
“space” where the whole body is moving relative to Q, as shown
in Figure 3. This also means that when P moves to the position
of point a and emits a light pulse, this light is not emitted from
the position a of the stationary frame of reference where Q is
located, but from the position a’ of the stationary frame of reference
where P is located. Moreover, when Q receives the light pulse,
the light propagates between the two objects not over a distance
in 3 dimensions with Q as the rest system, but over a distance in
higher dimensions with the whole universe as the background!
This distance, even if it varies with time, is independent of the
choice of coordinate system, it should be the same for any observer
or reference system, i.e., the spatial distance traveled by the light
in the process should be bc for either P or Q!
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Figure 3: Spatial distance traveled by an optical pulse during its
emission from one place in space to another

If we assume that the 3-dimensional space where Q is located
and the other 3-dimensional space where P is located relative
to Q’s motion are viewed as two parallel 2-dimensional planes,
then it is not difficult to understand that when P moves to the
position of point a in the 3-dimensional space where Q is located,
this position is actually the projected position of P, as shown in
Figure 4. Obviously, for Q, the actual position of P is actually
not represented by the conventionally understood 3-dimensional
coordinates, but rather by higher dimensional coordinates of 4
dimensions or more!
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Figure 4: The actual spatial location of the inertially moving
object when it emits a signal

The next question is, can there be experiments to confirm this
principle? We can actually easily associate that it can be verified
by current GNSS measurement experiments: that is, assuming a
3-dimensional right-angle coordinate system “ o-xyz “ with the
Earth as the stationary reference system with the geocenter “ o
as the origin, and ground time “ t *“ as the timekeeping standard.
When a certain Earth satellite “ S ““ above the ground emits a
signal at the time tl, the instantaneous position point in space
where “ S “ is located is set as “ A “; When the GNSS receiver
at ground station “ C “ receives the signal from “ S “ at time t2,
the satellite has moved to the position of point “ B ““ above the
ground (as shown in Figure 5).

Figure 5: The actual spatial distance traveled by the satellite signal

Then, the current international consensus in the GNSS
measurement process is to determine the distance between the
satellite and the observation point C( xC,yC,zC ) is determined
by using the 3-dimensional coordinate value ( XA,yA,zA ) at point
A, as published in the satellite ephemeris received by the GNSS
receiver, as the starting point for the spatial distance travelled by
the satellite signal during this time. There is an inevitable problem
here: if the satellite is free and stationary over the Earth at point
A, then there is no dispute that the GNSS receiver at observation
point C measures the satellite signal propagation distance in space
as DAC. However, when the satellite is free to move to point A
and instantaneously emits the signal, is the propagation distance
of the satellite signal measured by the GNSS receiver at point
C still DAC? This is uncertain, because this distance is derived
from a 3-dimensional space with the Earth as a stationary system.
If we look at it from the satellite’s point of view, then the actual
propagation distance of the satellite signal in space measured by
the GNSS receiver is not DAC, but the distance DBC between
the point B( xB,yB,zB ), the spatial position to which the satellite
is moving, and the point C, where the receiver is located, at the
moment the receiver receives the satellite signal! Therefore, when
we use A the coordinates of the point as the starting point of GNSS
ranging, there is already a certain gross error in the direction of
the 3 axes from the beginning! That is

cr= \/(xc _xB)z + (e _YB)Z +(z¢ _ZB)Z
= \/(xc _(xA +xAB(IC)))2 +(yc _(yA +yAB(tC)))2 +(Zc _(ZA +ZAB(IC)))Z

(1)

Of course, we now deal with this error in terms of Einstein’s
relativity effect, that is, according to the special and general
theory of relativity, the frequency shift of motion and gravitational
frequency shift occurs when a clock of frequency f0 on the ground
is placed on a satellite traveling at a certain speed vs, and the
resulting total time error is assumed to be Ats, without taking into
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account the effects of the Earth’s rotation and other factors such
as satellite ephemeris errors and signal propagation errors The
spatial distance ( D=ct ) traveled by the satellite signal during the
time ( t12=t2-t1 ) is usually the result of eliminating Ats, i.e [8-12].

ety =Atg) = (e =x, P +(re =y} + (2 —2,)}
()

Obviously, the measurement results obtained from the two ways
of handling errors mentioned above are actually different. The
measurement errors Axc,Ayc,Azc, based on the principle of
Equation (1) are correlated and independent variables, whereas
the Axc,Ayc,Azc based on the principle of Equation (2) are
uncorrelated and dependent variables. At the same time, according
to the principle of Eq. (1), if we consider the coordinate value of
the point as the starting point B to solve the coordinates of the
observation point C, the measurement results obtained can also
directly disregard the rotation of the Earth and the multi-body
problem, which can naturally exclude the world-wide problem
that there is no exact solution for the multi-body problem above
three bodies [13-16].

Discussion

It can be judged that it is a misunderstanding that the results of
Michelson’s interference experiment and Bradley’s discovery of
optical aberration are in conflict. The spatial distance between
the light source and the light receiver is essentially the distance
between two points in a higher dimensional space of 4 dimensions
or more, and this distance will change in time due to the relative
motion between the light source and the light receiver. This
distance undergoes a change in time due to the relative motion
between the source and receiver points. In contrast, interference
experiments are conducted between several relatively stationary
points on an interferometer that moves with the Earth, all of which
are in the same 3-dimensional space with the Earth as the frame
of reference, and no matter how the Earth moves in the universe,
the distance propagated between the light source and the receiving
points always represents the distance between two points in a
3-dimensional space; under this premise, the distance between
two points in a 3-dimensional space is always represented by the
light. Even if the Earth rotates on its own and revolves around the
Sun, any of the same distances (either parallel or perpendicular
to the direction of the Earth’s motion) that the light travels on
the interferometer will experience the same temporal variation.

By the same token it can also be understood that the mutual motion
of the various stars in the universe, as well as the interaction
between the various objects or particles, are not actually the
result of the existence of a force of any kind, but rather they are
each located in several different 3-dimensional spaces within the
same higher dimensional space, respectively. Although, in the
perspective accustomed to 3-dimensional space, it is commonly
believed that they are in motion; but from the perspective of higher
dimensional space, they themselves are all essentially stationary
in the universe, and not really in motion! It is like several objects
placed at rest at several location points on the surface of the earth,
and we certainly do not think about whether there exists a force
of any kind acting to maintain the relative rest state between them
in the horizontal direction.

Conclusion

In short, the so-called “invariance of the speed of light” is not the
result of “different distances for different times”, but the result of
“the same distance for the same time”. In other words, the distance

traveled and the time spent by light between any two free objects
in space are the same for any frame of reference!
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