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nomenon of the rhythm of motion clock unchanged” time equivalence effect.
Because the special relativity cannot explain the three effects of time dilation,
time contraction and time equivalence, therefore the author has reinterpreted
these experiments with a new point of view, and has solved the contradiction

between the space-time theory and the experiments.

Subject Areas

Special Theory of Relativity

Keywords

Special Relativity, Space-Time View, Time Dilation, Doppler Shift

1. Preface

To explain the zero conclusion of Michelson-Morley experiment, Lorentz and

some physicists raised the conception of time dilation and space contraction.
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They considered that the ether exists, and space contraction and time dilation
exist only in the inertia reference frame which has relative motion with ether [1].
Einstein gave up the view of ether in his Special Relativity and gave out new ex-
planations to the physical meaning of Lorentz Transformation. Einstein consi-
dered any inertia frame as the same right, for example, two inertia frames Kk
and k' which have relative motion with each other. All the observers in both
k and k' think that they rest and others move. Time dilation is relative. The
observers in k and k' all put countless clocks in their own frame and com-
pare them with a certain clock in another inertia frame. These observers in k
and k' will find that “clock” in the other reference frames is slow [2].

There were two different views of Space-Time in physics field—Lorentz’s ab-
solute and Einstein’s relative view. The former used ether to explain the absolute
view of time dilation and the latter used the operation of “checking clocks” to
explain the relativity view of time dilation.

The theory of ether raised by the scientists in the 19 century meets some dif-
ficulties in explaining the phenomenon happening in a lot of experiments. But
has the Relative Space-Time view passed through the tests of practice? Or, can it

verify itself by this kind of tests? They are the subjects to be discussed as following.

2. Analysis of Some Classical Experiments
in Special Relativity

We have to beware that the objects of Space-time experimental research not only
are atomic clocks readings, but also include frequency of rays and average life of
flying meson etc. So time dilation not only are the motion clock go more slowly,
but also include the frequency of rays of motion source drop off and the average
life of flying meson is extended etc.

According to the special relativity, Observers can only observe the rhythm of
motion clock drop off, but in the experiments, not only people can observe the
rhythm of motion clock drop off, but also can observe such two phenomena: the
rhythm of motion clock goes up, and the rhythm of motion clock unchanged.
The rhythm of motion clock drop off has been called the time dilation effect by
people, here the author can only call the “phenomenon of the rhythm of motion
clock goes up” time contraction effect, and “the phenomenon of the rhythm of
motion clock unchanged” time equivalence effect. Following analysis will prove
that in the experiment people observed what kind of effect is time dilation, time
contraction or time equivalence? This depends on how they choose reference
system.

The following the author will analyse some classical experiments in earth ref-
erence frame, in order to facilitate our discussion, the author is going to use
three coordinate systems: k, k' and k”. k frame is static, k' and k"
frame moving in the opposite direction at the same speed, let the speed of k' is
v, and the speed of k" is —v, these classical experiments can divided into
three types:

Experimental type I: the “clock” that experimenters wanted to measure was in
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the k' frame, while experimenters (or measuring instruments) were in the k
frame, the relative velocity between k and k' is V, the time dilation effect
can be observed in experimental type I. We have to pay attention, when the time
dilation effect was happening, the observers (or measuring instruments) can
measure that the motion clock go more slowly, and the frequency of rays of mo-
tion source drop off, or the average life of flying meson is extended, etc. Among
them, the typical ones were:

1) In 1951, Lederman measured the meson =~ flying in an accelerator; in
1952, Durbin, in 1971, Ayres et al. measured meson z* flying in an accelerator;
in 1959, Burrowes measured the mason K* flying in an accelerator. These ex-
periments all proved the average life of flying meson was extended [3].

2) In 1968, Farley et al measured the meson x4~ flying in a cyclotron, the
data of the experiment was £ ~0.996, y =12, the experiment also proved the
average life of flying meson was extended [3].

Though these experiments have shown us the time dilation effect, they were
inadequate to prove the view of relative Space-Time is right! For:

1) The experiment type I measured time dilation in K’ from K, but not from
K’ to get the same conclusion in K. So, we cannot say that the view of relative
Space-Time is correct.

2) According to the special relativity, people want to observe the relativity of
time dilation, the premise is that there must be a “clock checking” operation
between the two relative motion inertial frames, but the “checking clocks” oper-
ation has not feasibility in practice, so until today any experiment cannot prove
that the relative space-time view is correct [4].

The time dilation of a moving clock should be found:

At =t/ \i-v? [ (1)

Formula (1) proves that the time dilation is just related to the speed of clock,
so how to correctly measure the movement speed V of the clock and how to
choose the coordinate system to measure the movement speed V of the clock
are all the problems we have to solve. If these problems cannot be solved, the
changes in the rhythm of the moving clock cannot be correctly calculated either.
The third part of this paper will discuss these problems in depth.

Experimental type II: the “clock” that experimenters wanted to measure was
in the k frame, while experimenters (or measuring instruments) were in k’
frame, the relative velocity between k and k' is V , the time contraction ef-
fect can be observed in experimental type II. We have to pay attention, when the
time contraction effect was happening, the observers(or measuring instruments )
can measure that the motion clock go more quickly, and the frequency of rays of
motion source goes up, or the average life of flying meson is shortened, etc. With
the help of Mossbauer effect, the experiment by Hay and his partners in 1960 to
verify the transverse Doppler shift can be regarded as experiment type II [3].

Doppler shifts are caused by relative motion, Hay’s experiment is shown in

Figure 1. The experimental device composed of such two parts: y source C.’

OALib Journal

3/8



J.D. Zhu

ligh t abéorbe
\so urce

/
\\ P

—

Figure 1. The sketch map of Hay’s experiment.

and y -ray receiver, while the y -ray receiver consisted of the counter and ab-
sorber Fe* .Whole experimental device are all placed on a disk, point 0 is the
centre of the disc.

The y source and the centre of disk is very close, the distance between
source and point 0 is R ; the y -ray receiver is in the edge of the disc, the
distance between receiver and point 0 is R,. When the disc is rest, the relative
speed between the » source and the receiver is zero; When the disk rotated at
an angular velocity of @, the linear speed of the » source was V, = @R, the
linear speed of the receiver was V, = wR,, the relative speed between the re-
ceiver and the source was @(R, +R;), so the receiver can be detect the trans-
verse Doppler shift of y -rays. In the laboratory coordinate system, Hay and his
partners calculated the Doppler shift of y -rays:

f=f/J1-v?/e? )
f,=f/{1-v?/c? (3)

In the laboratory coordinate system, the author explain the physical meaning
of formula (2) and formula (3): f is the frequency of the y rays measured by
the receiver when the y source and the receiver are relatively stationary, f, is
the frequency of the y rays measured by the receiver when the relative speed

between the y source and the receiver is V., f, is the frequency of the y

a
rays measured by the receiver when the relative speed between the y source

and the receiver is V,, from formula (2) and formula (3), we get:

v,—v, |1-VZ/c? 1 %
v el W (R @

In this experiment, Hay and his partners put the y source at the centre of
the disk (R;=0), the receiver was put at the edge of the disk (where

R, = 6.2 cm). The angular velocity of the disk is 500 circles per second, the error
between the calculated value and the experimental result was 2%.

With a careful analysis, we find the way of doing the experiment by Hay vi-
olated the special relativity. In the special relativity, the formula of transverse

Doppler shift formula is expressed as follows [5]:

f'=f1-Vv?/c? (5)
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where V is the relative speed between two frames. In the Hay’s experiment, the
relative speed between y source and the receiver is wR,, According to special

relativity, the transverse Doppler shift in the experiment is:

f'= fyl-(aR,)’/c? (6)

In formula (6), f was the frequency of y -rays measured by the receiver
when the disc was static(the relative speed between source and receiver was ze-
ro), and f' was the frequency of y -rays measured by the receiver when the
disk was rotating at the uniform speed(the relative speed between source and
receiver was @R, ). According to formula (6), we get f’'< f , which indicated
the frequency of y -rays drop off when the relative motion between the receiver
and the y source occurred, this phenomenon was called “time dilation” by
physicists; But according to formula (2), (3), we get: f, > f, f, > f, which
indicated that the frequency of y -rays goes up when the relative motion be-
tween the receiver and the y source was occurred, the author can only call
such phenomenon “time contraction”. It shows that the result of Hay's experi-
ment was not “time dilation” but in the opposite, it just is “time contraction”.
That is, the observer found that the moving clock didn’t go slowly, but quickly.
There is not time contraction in the special relativity, Hay’s experiment has de-
nied the Space-time view of the Special relativity, without question.

Experiment type III: The “clock” that experimenters wanted to measure was
in the k' frame (or k" frame), while experimenters (or measuring instru-
ments) were in the k" frame (or k' frame), the relative velocity between k'
and k" is 2V, the time equivalence effect can be observed in experiment type
III. We have to pay attention, when the time equivalence effect happens, the
rhythm of the motion clock and the frequency of rays of motion source and the
average life of flying meson remains unchanged. The experiment made by
Champeny and Moon in 1961 can be regarded as experiment of type III [3].

What is difference to the experiment done by Hay is that Champency and
Moon put y source C) and receiver at the edge of a rotating disk, that
means, R, =R, (Figure 1). So, the relative speed between the y source and
the receiver is 2wR,. According to the special relativity, the Doppler shift
should be [5]:

f=fyl-(20R,)" /c?

In formula (7), f should be the frequency of y -rays measured when the
disk is rest, and f’ should be the frequency of y -rays measured when the disk

is rotation, but the actual result was:
f'=f (8)

In the Champency’s experiment, the relative speed between the receiver and
the y sourceis 2V, but the receiver did not still detect any Doppler shift, the
author can only call such phenomenon “time equivalence” effect. There is no
time equivalence in the special relativity; Champency’s experiment has denied

the Space-time view of the Special relativity again.
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There are more similar experiments similar to prove above findings. Put two
clocks in the same round track and make them fly in the opposite direction at
the same speed. Though they have relative motion to each other, the reading is
still the same [3]. Some physicists intended to reject the result of this experiment
by that special relativity can only be applied in inertia frame [3]. Here the author
point out that some experimenters have measured average life of meson 4,
7, K* in accelerate (Cyclotron) frames, because time dilation was appeared,
so many physicists agreed these experiments. But the experiment in which two
clocks moving in the same round track at the same speed in the opposite direc-
tion just showed us the effect of “time equivalence” which cannot be explained
by the special relativity. Therefore, many scientists adopted the conception that
special relativity can only be applied with inertia frame so as to reject those ex-
periments, they used different standard when judging experiments.

There is only time dilation effect in the special relativity, but there are three
effects in these classic experiments: time dilation, time contraction and time
equivalence, the facts have clearly indicated that the Space-time view of the Spe-

cial relativity is wrong.

3. Analysis and Discussion on the Problems

The author divides the experiments into three types in researching the view of
relative Space-Time. “Time dilation” effect was appeared in the experimental
type I, “Time contraction” effect was appeared in experimental type II, “Time
equivalence” effect was appeared in the experimental type III. Because the spe-
cial relativity cannot explain the results of these experiments, therefore the au-
thor reinterpreted these experiments with a new point of view.

The author thought that the universe is made up of numerous local systems,
and each local system can be composed of two or more objects. A local system
consisting of two (or several) objects with periodic motion among themselves
can be called a stable local system. For example, the solar system is a stable local
system composed of the sun and the planets. The earth and a clock with periodic
motion around the earth can also form a stable local system, time dilation is ab-
solute in a stable local system. After a detailed analysis of the local system, the
author draws the following conclusion:

In a stable local system composed of clocks and planets, a coordinate system
that is still in the gravitational potential (or gravitational potential) is a superior
coordinate system. Only when people use a superior coordinate system can cor-
rectly calculate the time dilation of the motion clock.

About the whole argument process of the above conclusion, the author has
made a detailed description in the chapter 3 of Analysis of Relativity Theory
published in 2016. In the chapter 5 and chapter 6 of this book, the author also
points out that when analyzing the time dilation of a moving clock in the earth
reference frame, the earth coordinate system is a superior coordinate system. In
the use of this superior coordinate system we must pay attention to such three

points:
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1) Under the low movement circumstances, in superior coordinate system we
can only correctly calculate the rhythm changes of the back-and-forth mo-
tion clock (or the periodic movement of the clock), but cannot correctly cal-
culate the rhythm changes of the unidirectional moving clock, the velocity V
of clock is that is average velocity of the back-and-forth motion clock (or the
periodic movement of the clock). After a careful analysis of the Hafele’s ex-
periment, the author has proved that this point of view is correct [6].

2) Under the high movement circumstances, for example in the measurement
of the meson clock in the cosmic ray, as long as the measurement distance is
very short and the flying speed of the meson is very fast—even close to the
speed of light, we can think that the flying meson clock will go through the
measuring distance in a short moment. In the moment, we can also approx-
imately think that the moving distance of the earth is very close to zero so
that the earth coordinate system can be regarded as an instantaneous statio-
nary coordinate system. Through the analysis of some classical experiments,
the author has found that when calculating the time dilation of unidirectional
and high speed moving clock in the instantaneous stationary coordinate sys-
tem, the results obtained still have very high precision.

3) Only when the experimenters use the superior coordinate system can observe
the time dilation, otherwise they can only observe the time contraction and
time equivalence.

Base on above viewpoints, the author has explained the three effects of time
dilation, time contraction, and time equivalence very clearly in Analysis of Rela-
tivity Theory in 2016, especially the time compression effect in Hay’s experi-
ment.

The author pointed out if people want to observe the time dilation in Hay ex-
periment, the experimenters must put the receiver at the centre of the disk while
¥ source should be put at the edge of the disk, only in this way, Hay’s experi-
ment can be regarded as experiment type I, because time dilation effect can only
happen in experiment type I. But Hay and his partners had just confused the po-
sition of the y source and receiver, they put the receiver at the edge of the disk
and y source be put at the centre of the disk, thus their experiment can only be
regarded as experiment type II, so the time compression effect was appeared in
their experiment. Hay’s experiment indicated that the time dilation are not rela-
tivistic, and then it haven’t symmetric property. More information can be found

in Analysis of Relativity Theory in 2016.

4. A Brief Conclusion

According to the special relativity, observers can only observe the rhythm of
motion clock dropping off, but in some classical experiments, people can ob-
serve not only the rhythm of motion clock dropping off, but also such two phe-
nomena: the rhythm of motion clock going up, and the rhythm of motion clock
unchanged. Clearly these experiments have all proved that the space-time view

of the special relativity is wrong. For this reason, the author has reinterpreted the
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results of these experiments with a new point of view, and has solved the contra-

diction between the space-time theory and the experiments.
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