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(Changwei Hu, The Derivation of the relativistic equations from classical
continuum mechanics on the basis of a macroscopic vacuum, Physics Essays,

Volume 27: Pages 375-379, 2014.)

The Derivation of Relativistic
Equations from Classical
Continuum Mechanics on the
Basis of Macroscopic Vacuum

Changwei Hu®

Beijing Relativity Theory Research Federation Shanghai Branch, Room
1002, No.24, lane 883, Shuicheng Road, 200051, Shanghai China

Abstract: Transforming a compressible fluid into an incompressible fluid,
the Lorentz transformation can be derived on the basis of Galilean transforma-
tion, which demonstrates that there is a special superfluid, which has to do with
the relativity, is the compressible in absolute space-time theory and is the in-
compressible in relativistic space-time theory. This special superfluid with un-
iversality is just the macroscopic physical vacuum, and a light is the second
sound in it. The absolute and relativistic space-time theories are the two differ-
ent space-time theories in nature. A change of vacuum density in absolute
space-time theory causes a change in the actual space-time standard, and thus,
the relativistic effects occur. There are certain discrepancies and corresponding

relations between these two space-time theories.
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Résumé: La transformation d'un fluide compressible dans un fluide in-
compressible, la transformation de Lorentz peut étre dérivée sur la base de la
transformation de Galilée, ce qui démontre qu'il existe un superfluide spécial,
qui a a voir avec la relativité, est compressible, en théorie, I'espace-temps absolu
et est le incompressible en théorie espace-temps relativiste. Cette superfluide
spécial avec l'universalité n'est que le vide physique macroscopique, et une lu-
micre est le deuxiéme bruit en elle. Les théories relativistes absolus et l'es-
pace-temps sont les deux théories espace-temps dans la nature. Un changement
dans la densité de vide provoque un changement dans le niveau d'espace-temps
réel, et donc, les effets relativistes se produire. Il existe certaines divergences,

les relations entre les deux théories espace-temps correspondant.

Key words: The Theory of Relativity; Continuum Mechanics; Physical

Vacuum (ether); Absolute Space-time Theory; Corresponding Relationship.

1. Introduction

The theory of relativity is one of the foundations of modern physics. It is
like a mathematical axiomatic system: it derives a series of quantitative rela-
tions from several principles, but it does not explain the physical meaning why
these quantitative relations can be established, which is worth to research fur-

ther.

A vacuum is not a void, which was demonstrated by Casimir effect [1] [2]
etc. In the past, what people studied is microscopic physical vacuum generally,

but not macroscopic physical vacuum.

The relativistic equations can be derived from the classical continuum me-

chanics, which links the theory of relativity with the macroscopic physical va-
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cuum.

In the 80’s of the 20th century, I had pointed out that the Lorentz transfor-
mation can be derived by means of fluid mechanics [3]. At the same time, Liao
Mingsheng had shown that using Lorentz covariance, the relativistic equations
such as the transformation of mass-momentum and the mass-velocity formula
can be obtained from the equations of classical continuum mechanics [4] [5].
Later, Yang Xintie and others considered that relativistic effects are similar to
compressible effects of a fluid [6] [7]. These can provide leads for researches in
the theory of relativity, macroscopic physical vacuum and the relationships be-

tween them.

2. The Relativistic Equations Are Derived from the
Classical Continuum Mechanics

Using the Lorentz covariance to the equation of continuity:

88_/; + divpﬁ =0, it can be shown that

. Vi,
p =ﬂp(1— > ]
C

pu,=p(pu,~vp), (1)
pu,=pu,
pu. = pu,

Where the u is the velocity of a moving body; the v is the velocity that a
frame of reference O'(x', y’,z’) relative to 0(x, y,z) and its direction is

1

V1=v? /2 '

Substituting the first equation into the second, third and fourth equations in

parallel to the x -axis; f =
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Equation (1), gives Equation (2):

C U, =Y
Yo dlevu, /cf
, u
u, =—>+—— . (2)
y 2
,H(l—vux/c )
v uz
u, = 3
,B(l—vux/c )
Moreover,
-2 2 2.7V D)
u =uptu, tulu' o =ul tug u 3)

According to the Equations (2) and (3), the Equation (4) can be proved [5]:

VI-u"?/c? =1_u—2/02. “4)
,B(l—uxv/cz)

By the first equation of Equation (1) and Equation (4), it can be led to
ﬂv—ﬂ(l—u v/cz)——l_u2 e
P ' NI-u"?/c?

(p, =constant), i.e.,

, then ,0’\/1—u'2/c2 :p\/l—u2/02 =Py

p=—r=L0 (5)

N1-u?/¢é? '
Taking differentiation of density in the two sides of Equations (1) and (5),

gives Equations (6) and (7):

\ VU,
dp =ﬂdp(1— 2 j

udp =p(udp-vdp), (6)
u'ydp' =u,dp
udp =udp
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dp=—9P0 7)
VI—-u?/c?

Obviously, the Equation (2) is the theorem of the addition of velocities in
the relativity; taking the dp as mass m in the Equations (6) and (7), which are
separately the transformation of mass-momentum and the mass-velocity formu-
la in the relativity. Those mean that the relativistic mass is corresponds to the
tiny increment of density of a fluid. Moreover there is a state equation of sound

disturbances in an ideal fluid:

dP=c’dp, ®)

Where the c is velocity of sound, dP and dp are the tiny increment of
the pressure and density separately. Equation (8) is identical with the
mass-energy relation E =mc” in relativity if the mass is corresponds to the
tiny increment of a fluid density and the energy is corresponds to the tiny in-
crement of a fluid pressure. Why so? The derivation of the Lorentz transforma-

tion by means of continuum mechanics will provide further leads.

3. Deriving the Lorentz Transformation with Means
of the Classical Continuum Mechanics

In the classical continuum mechanics, the velocity potential ¢ of an in-

compressible fluid satisfies the following equation:
A¢(x,y,z)=0. 9

Let a body moves with velocity v in an infinite compressible fluid, which
causes disturbances in the velocity, density and pressure. If the disturbances are

assumed to be infinitesimal quantities of the first order, the equation of lineari-

zation can be obtained [8]:
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2 2 2 2
-2 a—f+%+%=o [Llj, (10)
¢ )Jox® oyt oz c

where c is the speed of sound in the fluid.

The following transformation (11) can be used:

x = fBx

. 1

= f=—]. (11)
i.:j [ \/l—vz/ch

Substituting (11) into (10), the resulting equation is identified with (1):
A¢(x'.y'.z' ) =0.
Therefore, Equation (11) is the transformation of the fluid from a compres-

sible to an incompressible state.

If two parallel right-angled coordinate systems O, (x,».z) ,

0, (xz, yz,zz) are constructed on two special fluids that satisfy equation (10),

if their x-axes are superposed, and if O, with speed v moves in the positive

x-direction, a Galilean transformation can be performed between them, as in
Equations (12) and (13):

Xy =X, =V, V) =V, 2y = Z;; (12)

X=Xy + VYV =V,,2 =2, (13)

(Note: here, the time t is written as 7, and ¢, separately.)

Substituting (11) into (12) and (13), where x, in (12) and x, in (13) do
not change because they are of the proper length, gives Equations (14) and (15):

x = B(x vy )b =5 =15 (14)

% = B(x + V6 .31 = v307 = 2. (15)
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Substituting the first equation in Equation (14) into Equation (15) leads to

x{(ﬂz—l) ' c?

| :
l :ﬁ(xl -p’x +ﬁ2"t1):ﬂ h -

vxi
L= ﬁ[tl _C_ZJ

If the speed of sound c in the special fluid is the speed of light in a vacuum,

then the combination of (14) and (16) is the Lorentz transformation.

There are clear physical meanings in the derivation above. The special flu-
id whose distribution is infinite in space where the speed of sound is the speed

of light in vacuum, cannot be a conventional fluid. It is, in fact, the vacuum.

4. Macroscopic Physical Vacuum Is a Compressible
Superfluid

A vacuum is a kind of matter, according to the historical practice, it is
called the ether, which is a matter without mass in vacuum state, and the matter
with mass is called the object in this paper. Some would say that the ether had
already been negated thoroughly by the Michelson-Morley experiment; moreo-
ver, if the ether exists, the Lorentz invariability of the vacuum would be de-
stroyed. These misgivings are unnecessary because our ether is a compressible
fluid, which is different from the ether in 19th century. In compressible fluid,
there exists the phenomenon where the stripe of loop sound interference is inva-
riant to the speed of this fluid, which has been verified by numerical simulation
and sound interference experiments [9]. Norbert Feist, a Germanic engineer,
made a experiment of Galilean velocity meter in high-velocity car and the stripe

of loop sound interference is also invariant [9]. These facts demonstrated that



! AT RS A

the kinetic effect of a fluid is offset by compressibility effect of this fluid, that is
to say, the relativistic effect is equivalent to compressibility effect of the ether.
As for the Lorentz invariability of a vacuum, what create it is just the ether,

which would be mentioned below.

The ether is considered as the ground state of the quantum field, which is a
microscopic description. The image of matter can lead to a significant differ-
ence between the microscopic and the macroscopic descriptions. For instance,
microscopically, water is composed of molecules, which move at random, and it
is difficult to describe its most fundamental characteristic as a fluid of continui-

ty, while above derivation shows clearly that macroscopic ether is a continuity

fluid.

The Galilean transformation expresses the absolute space-time theory,
while the Lorentz transformation expresses the relativistic space-time theory.
The above derivation shows that the ether is compressible in absolute
space-time theory and is incompressible in the relativistic space-time theory.
This incompressible ether is just so called four dimensional space-time conti-
nuum, it is homogeneous and isotropic. Such a uniformity of relativistic
space-time is just so called Lorentz invariability. Moreover using Lorentz cova-
riance is a course transforming a equation in absolute space-time into a equation
in relativistic space-time, so that it is not surprising that the relativistic equa-
tions can be obtained by using the Lorentz covariance to the equations in clas-

sical continuum mechanics.

In addition, any body can move without resistance in the ether whether it is
smooth, rough or full of cracks. Therefore, the ether is a superfluid and only a
superfluid can satisfy the established condition of Equation (10) completely.

There are two different sounds in a general superfluid: the first sound of density
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wave, which is the conventional sound and the second sound of temperature

wave'?, which propagates with heat. In the vacuum, the thermal propagation is
carried out through thermal radiation, which is a electromagnetic wave. There-
fore the electromagnetic wave, including the light, is the second sound in the
ether, which shows that the transverse wave of light results from the electro-
magnetic excitation of ether, not meaning the shear modulus of ether is very big

and its density is very small.

The quantum field theory believes that a particle is the ether in excited
state. What a light propagates is the electromagnetic excitation of the ether, then
we can consider what make macroscopic movement are the particles which
comprise a moving object and the ether around this object is only in wave,

which is another reason why there is not ether wind.

The body of contraction caused by movement, Lorentz considered as an
object, while I mean the ether, that is to say, relativistic contraction is a kind of

vacuum effect.

5. The Corresponding Relations between Two
Descriptions

As indicated above, relativistic and absolute space-time theories are two
kind of different space-time theories in essence. The description on the basis of
absolute space-time theory is called the absolute description and the description
on the basis of relativistic space-time theory is called the quantitative descrip-
tion. There are certain discrepancies and corresponding relationships between

these two descriptions.

Because the relativistic mass is corresponds to the tiny increment of ether

density and in view of the relationships between mass and a gravitational field,
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the intrinsic relationship among the ether, gravitational field and objects can be
found. The distribution of the ether density is closely related to the objects in
the unified ether ocean of the cosmos. An object is the core of the ether density
wave-packet, and its mass center is the point of maximal value of the ether den-
sity. Here, the corresponding relationships between the quantitative and abso-
lute descriptions are as follows: the absolute value of the gravitational potential
corresponds to the ether density; the intensity of the gravitational field corres-
ponds to the gradient of the ether density; the mass corresponds to the increment
of the ether density (relative to the average density of the ether) and the energy
corresponds to the increment of the ether pressure (relative to the average pres-

sure of the ether). More corresponding relationships are shown in Table 1.

Table 1. The corresponding relationships between two descriptions

Absolute Description Quantitative Description

Ether is an incompressible four dimensional

Ether is a compressible superfluid . .
Space-time continuum

Ether density Absolute value of the gravitational potential

The field of ether density Gravitational field

The gradient of ether density The intensity of the gravitational field

The increment of ether density Mass

The increment of ether pressure Energy

Homogeneous distribution of ether density Plane space-time

Inhomogeneous distribution of ether density Bent space-time

The rate of change of ether density The curvature of space-time

Space-time standard is invariable Space-time standard is variable

The increase of the ether density Space contraction, time dilation

Light velocity can vary with ether density

Light velocity is a constant in a ether

Light bends to where the ether density is higher

Light travels along the geodesic

Every object has its own ether density
wave-packet, whose superposition comprises
the universe.

Space-time is bent by objects, and the cosmos
is finite without boundary
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An object with mass m, its gravitational potential ¢ oc m/r , where the r is

distance away from it. It can be known with simple calculation that the
Prarn < Psun < Peaiay and 80 on on the ground. Therefore Prof. Tsao Chang said:
“The ether background field seems to be a very deep sea, and the change of eth-
er density nearby an object is only very small wave on a surface of this sea.”
[11] Then it is practicable that the mass of an object is regarded as the tiny in-

crement of density in ether sea.

Although the ether does not make macroscopic movement, a
straight-moving object drags the ether in part because its own ether density
wave-packet is moving. A rotational object of axial symmetry does not drag the

ether because it does not change the distribution of ether density.

6. The Physical Meaning of Relativistic Effects

The relativistic phenomena include kinematical effects of the special
theory of relativity and the gravitational effects of the general theory of relativ-
ity. Both of them can be seen as the effects of density changes in the ether.
Where the density of the ether is greater, rulers become shorter, and clocks run
more slowly. The kinematical effects are due to the compressibility of the ether:
if an object moves in a compressible ether, its own density of ether wave-packet
is increased such that a ruler becomes shorter, and a clock runs more slowly.
The gravitational effect is due to the ether density, which corresponds to the
gravitational potential. Where the absolute value of the gravitational potential is

greater, a ruler becomes shorter, and a clock runs more slowly.

According to the method of fluid mechanics, the ether can be described as
being composed of countless ether particles. Then, the unit length is proportion-

al to an interval between two adjacent ether particles, and the unit time is pro-

(=)
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portional to the time interval that the light travels through an interval of ether
particles. Using such standards to measure the ether, it becomes homogeneous
and isotropic, and the light velocity is invariable. In addition, both of the stan-
dards of length and time have a relationship with the interval of the ether par-
ticles, and thus, the space and time are entangled together. Therefore we can say

that the ether is the material basis of the relativity.

7. The Limitation of Relativity

The relativistic phenomena are caused by changes of the ether density.
Then, relative motion can be divided into formal motions and substantial mo-
tions. Formal motions are those of moving objects themselves’ ether densities
which do not change, while the substantial motions are those of moving objects
themselves’ ether densities which change. The formulas of the special theory of
relativity are ineffective to formal motions, and it is effective to substantial mo-
tions. For example, the stars moving around the earth, which is caused by the
earth's rotation, is only the formal motion and the formulas of relativity are in-
effective, otherwise the velocity of the stars will be much greater than the light
speed when they are more than one light-year away from the earth. Of course,
pure formal motions or pure substantial motions do not exist. It is probable that
both of relative motions, one is a substantial motion and the other is a formal
motion mainly. For example, the movement of a particle in the earth ether field
is a substantive motion, while the movement of the earth relative to this particle
is a formal motion because earth ether wave packet is not affected by the par-
ticle overall. Comparatively speaking, in the relative motions between the sun
and earth, the movement of the earth around the sun is a substantive motion, and
the movement of the sun around the earth is a formal motion. Therefore the he-

liocentric theory is greater than the geocentric theory, and the relativity of the

(=)
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movements is always set up formally, but both of relative motions are not nec-

essarily equal essentially.

Because the kinematical effects are due to the compressibility of the ether
density, the basic ether field where an object is located must be used as the ref-
erence frame. When studying the movement of bodies in the Galaxy, the sum of
the ether density wave-packet without the Galaxy could be regarded as a ho-
mogeneous background field, and thus, the ether wave-packet of the Galaxy
should be used as the reference frame. When studying the movement of a planet
in the solar system, the ether density wave-packet of the Galaxy becomes part of
the background field because the distance is nearly the same between each pla-
net and the galactic center. Thus, the solar ether density wave-packet should be
used as the reference frame. However, the solar ether density wave-packet be-
comes part of the background field on the surface of the earth, and thus, the
ether density wave-packet of the earth should be used as the reference frame
when studying phenomena on the earth. The experiment of atomic clocks flying
around the earth conducted by Hafele and Keating in 1971 [12] [13] proved this
point. The experiment shows that on average, a flying clock is slower by 59 X
10~ seconds than a clock on the ground after flying towards the east, and the
flying clock is faster by 273 x 10~ seconds than the clock on the ground after
flying towards the west, which demonstrates that “a moving clock is always
slower” is not necessarily true. Here, the center of mass of the earth must be
taken as the origin of the coordinates system. Only in this way can the calcula-
tions with the formulae of the special theory of relativity lead to results that are
roughly in agreement with the experiment. Actually, this coordinate system with
the center of mass of the earth as the origin is the same as the coordinate system
with the ether density wave-packet of the earth as the reference frame. Moreo-

ver, this experiment of atomic clocks shows that the rotation of the earth does

(=)
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not drag the ether.

The actual time standards are related to gravitational potential and velocity.
A clock on an artificial planet, is slower than the clock on the ground when it is
sent; but is faster than that when it is moving around the sun nearby the orbit of
the Uranus because in the place which it is located, both of the absolute value of

solar gravitational potential and its orbit velocity are smaller than the earth.

Moreover, the derivation of the Lorentz transformation by means of conti-
nuum mechanics shows the approximation of the relativistic formulas because
Equation (10) is linearized, which means that it is conditioned and approximate,
and it is correct only in the ether as a complete superfluid. The superfluid would
have a certain critical speed, critical density, critical pressure and so on. The
ether would lose his superfluidity when some critical boundary is broken
through, and thus, the relativistic formulas will be no longer effective. For in-
stance, if the velocity of an object reached the light velocity, the ether around
this object would be excited, so that the relativistic formulas become ineffective.
Actually, Finstein said that for the large field density and the material density,
field equations and the field variables in these equations would not have the true
meaning. Overall, we need a clear understanding that the equations cannot be
extended to this region. [14] We point out as well that the relativistic mass is
corresponds to the tiny increment of ether density and the relativistic energy is
corresponds to the tiny increment of ether pressure. Those show there is certain

range the theory of relativity.

8. Summary

The ether, namely the physical vacuum, is an objective existence, which

was already proved by Casimir effect and the derivation of the Lorentz trans-
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formation by means of the classical continuum mechanics. A theory of com-

pressibility ether is proposed in this paper. A light, which propagates electro-
magnetic excitation of the ether, is the second sound in the ether, which around
a moving object is only in wave, and the kinetic effect of a fluid is offset by
compressibility effect of this fluid itself, these dissolve the perplexity of ether
theory in the 19th century. The theory of compressibility ether points out that
the relativistic equations can be derived from the classical continuum mechanics
and reveals the physical meaning of relativity: the relativistic effects result from
the compressibility of ether, where the ether density is greater, actual rulers be-
come shorter, and clocks run more slowly. Moreover our ether theory shows the
limitation of relativity: the formulas of the special theory of relativity are correct
and effective only in the circumstances of substantial motion and ether as a
complete superfluid; both of relative motion are not necessarily equal essential-
ly and the basic ether field where an object is located must be used as the refer-

ence frame.
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Abstract: The physical phenomena what modern physics describes seem
all very peculiar, which results from the quantitative effects deviating from the
absolute space-time theory. The absolute space-time theory, which describes the
world with an invariable space-time standard, is a fundamental space-time
theory; while actual space-time standards can vary with environment, and thus,
the actual measuring data are always to deviate from the absolute space-time
theory and the quantitative effects occur. The light is most normal tool measur-
ing space-time in modern physics, but it can vary with velocity and gravitational
potential etc., which lead up to relativistic and quantum effects. It is the quantit-
ative effects twist the physical description. Two descriptive ways of relativistic
quantitative effects, the equations and the analytic method of effect energy, are

proposed, they can be used to describe relativistic phenomena simply.

Key words: The Theory of Relativity, Absolute Space-Time Theory,
Quantitative Effects, Analytic Method of Effect Energy, Quantum Effects
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1. Introduction

In physical world, it is considered generally that a mathematical model in
accord with experimental data reflects the truth of thing. Actually it must nec-
essarily be so. The meaning of many things are becoming more and more clear
along with the development of science, but the meaning of some things even are

becoming more and more fuzzy, the time and space are just such.

The space, time and mass are the most foundational physical quantity in
classical physics, where the three dimensional space is the stage, the one di-
mensional time is the process and the objects (the matter with mass) are the
performers, they are interrelated as well as independent each other. Such a de-
scription accords with human sensation. The theory of relativity changed the
space-time theory of classical physics, it believes that the space and time can
vary with velocity and gravitational potential, and the space-time may be bent,
which give us a feel that look at oneself in the distorting mirror. The concepts of
space and time even are blurred by the statistical interpretation of the wave
function, the uncertainty relation and so on in the quantum theory, where the
physical quantities including space and time all are replaced by the unpredicta-
ble operators. The space even is described into a high dimensional world in the
theories of supersymmetry and extra dimension etc. [1] [2], in which there are
invisible many dimensional spaces except the visible three dimensional spaces.
Consequently, even somebody consider that the concept of space and time are
the phantasms, say, they apply only to the macroscopic as having statistical es-
sence as temperature [3]. But space and time exist everywhere, can we leave the

space-time in reality?

Why are the space and time with universality becoming more and more

elusive along with the development of physics? Somebody would say: the world
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is complicated originally, human understanding is always from the simple to the

complicated. It is right only half of this word, in fact, humanity can turn a
theory from the complicated into the simple on a new theoretical highness. 1
have pointed out [4] that the absolute and relativistic space-time theories are
two different space-time theories in nature, and proposed the idea of the quan-
titative effects, which can simplify the understanding to the modern physics to

some extent.

The absolute space-time theory, which describes the world with an invari-
able space-time standard, can be thought as the most foundational space-time
theory. However, the actual standard tools of length and time, such as rulers,
clocks and light, can vary with the environment due to temperature, velocity and
gravitational potential. The physics is a experimental science, its theoretical data
should accord with the experimental data. Thus, there are always certain differ-
ences between the physical quantitative relation and the absolute space-time
theory. The effects caused by this difference are called quantitative effects,
which are the insignificant in the condition of low velocity or the macroscopic,
otherwise they would become obvious. Both of the relativistic and quantum ef-
fects are the quantitative effects, that is to say, they are the results that the actual
quantitative relations deviate from the absolute space-time theory. Then, what
the modern physics describes is the quantitative effects on the basis of classical

physics. It is the quantitative effects that twist the physical description.

2. Two Different Space-Time Theories in Nature

The quantitative effects relate to space-time, let us say begin with the

Newtonian space-time theory.

Newtonian space-time theory is called the absolute space-time theory.
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Newton said [5]:

“I do not define time, space, place and motion, as being well known to all.
Only I must observe, that the vulgar conceive those quantities under no other
notions but from the relation they bear to sensible objects. And thence arise
certain prejudices, for the removing of which, it will be convenient to distin-
guish them into absolute and relative, true and apparent, mathematical and

common.”

“Absolute, true, and mathematical time, of itself, and from its own nature
flows equably without regard to anything external, and by another name is
called duration; relative, apparent, and common time, is some sensible and ex-
ternal (whether accurate or unequable) measure of duration by the means of
motion, which is commonly used instead of true time; such as an hour, a day, a

month, a year.”

“Absolute space, in its own nature, without regard to anything external,
remains always similar and immovable. Relative space is some movable dimen-

sion or measure of the absolute spaces.”

For the above saying, there are absolute space-time as well as the relative
space-time in the absolute space-time theory. Measuring is a course of compar-
ison between measuring tool and measured body, and the absolute space and
time can not be measured directly because they have nothing to do with matter
and its motion. Therefore physical space-time are all the measurable relative
space-time, and we know the absolute space-time through the relative
space-time. Then, what is the most foundational characteristic of the absolute
space-time theory? It is the invariability of space-time standards, which leads to

the each independence of space and time, and space and time have nothing to do

with material environment.
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An intuition of individual person or organization is unreliable generally,

and it is probable that the human total intuition is just the truth. The “as being
well known to all” is like an axiom. The absolute space-time theory, which is an
axiom in classical physics, can be regarded as the most foundational space-time
theory. Owing to the invariability of space-time standards, everywhere we can
establish a rigid three-dimensional coordinate system and one dimension time
axis, which are just a mathematical expression of a relative space-time in the
absolute space-time theory. The mathematical expression of absolute space-time
theory is the Galilean transformation where the intervals of space and time are

the constant quantity, namely the standards of space and time are invariable.

The common measuring-rods and clocks can vary with the temperature,
which cannot be believed that the space and time are changing because people
may prove that these changes are only the changes of the measuring-rods and
clocks themselves with more accurate space-time measuring tools. The scien-
tists would take the changes of space-time standards as the changes of

space-time itself if the most normal space-time measuring tool can change.

The light velocity is the known most quick velocity spreading information.
Now the most accurate standards of length and time are defined by light. For
example, a metre, the SI unit of length, being the length of the path travelled by
light in vacuum during a time interval of 1/(299,792.458 x 10%) second [6],
where the distance traveled by light in a vacuum in a second is always
299792458 meters whether it is fast or slow, the light speed become an invaria-
ble definitional speed. The modern physics is just established on the basis of
such a space-time standard, which means what the modern physics describes are
the quantitative effects with light as the measure of space-time, in which taking

a change of the space-time standard as a change of space-time itself is a prac-



! AT RS A

ticable mathematical model.

The description on the basis of absolute space-time theory is called the ab-
solute description; and the description on the basis of experimental data is called
the quantitative description. The quantitative effects are caused by the differ-

ence between these two descriptions.

3. The Quantitative Effects of Relativity

The theory of relativity is a theory of the quantitative description and the
relativistic effects are the quantitative effects. The theory of relativity, in fact,
does not depart from the absolute space-time theory because it explains how the
space-time standard changes with the help of the proper quantities, and accord-
ing to the explanation that a rigid three dimensional coordinate system and one
dimensional time axis are just a mathematical expression of a relative
space-time in the absolute space-time theory, the proper quantities in the rela-

tivity are the quantities of absolute description.

The coordinate system and time axis in the relativity are nonrigid, and can
vary with velocity or gravitational potential. The special theory of relativity
shows that in a inertia frame of reference, the relation between unit length dr or
unit time df and velocity v as in Equations (1) and (2)

dt,

——, (1
JI-v?/¢?
dr=\/1—v2/czdr0, )

where dr, and dt, are the proper unit length and time, respectively. They do

dt =

not vary with velocity and are used to measure the change of space-time stan-

dards on an object in relative motion with any velocity. Thus, they are the unit
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length and time in the absolute description on this inertia frame of reference,

and Equations (1) and (2) are the equations of quantitative effects in the special

theory of relativity.

Similarly, the general theory of relativity states that the unit length dr or
unit time d¢ can vary with gravitational potential. A simple expression can be
obtained with the equivalent principle and conservation of energy: Let an object
fall freely in the isolated gravitational field of a star, and its initial velocity is
zero. When it is a distance » away from the star, the velocity is v, and the gravi-
tational potential is ¢, which is zero when it is infinitely far away from the star.

Then,
lmv2 +mp=0
> 4

ie.,

p=-3v 3)

Substituting (3) into (1) and (2) gives

B dt, 3 dt,
J1+20/  N1-26M / r

dr =14+ 20/ dr, =\1-2GM | *rdr, 5

Equations (4) and (5) are identical with the results of the Schwarzschild

dt

“)

solution in the general theory of relativity [7].

The dt, and dr, in (4) and (5) are the unit length and unit time on the
reference frame that is far away from the gravitational field. They do not vary
with the gravitational potential; that is, they are the unit length and unit time in

the absolute description. Equations (4) and (5) are the equations of quantitative
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effects in the general theory of relativity.

The equations of quantitative effects can be used to explain relativistic

phenomena simply. Two examples are given below.

The experiment on the delay of radar echo showed that the velocity of light
becomes slower in a gravitational field, which can be solved simply using (4)
and (5): the relation between the velocities of the quantitative description

(dr/dt) and the absolute description ( dr, / dt,) is

J1+2¢/%d
drldt =2 _ 1420/ P)ar, / dt,

dty I \1+2¢/ c*

Let the velocity of light without the gravitational field be c. Then, the ve-

(6)

locity of light with units of dr, / dt, in the gravitational field is

2GM
cO:(1+2g0/cz)c=(l— 2, jc (dry / dty) (7

Equation (7) is identical to the result of the general theory of relativity [8].

Obviously, the conclusion that the velocity of light becomes slower in a
gravitational field is an absolute description, which is the result of measuring
the velocity of light over the whole gravitational field with an invariable
space-time standard, say, the space-time standard on the earth. Quantitatively,
the principle of the invariability of the velocity of light is still established in the
gravitational field because where the standards of space-time can vary with gra-
vitational potential. Using the quantitative space-time standard of one point to
measure the velocity of light of this point, according to (6), if the quantitative
unit dr/dt is substituted for the absolute unit dr, / dt, in (7), then the veloc-

ity of light is always constant c. Therefore the invariability of light velocity is a
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quantitative effect, and there are certain complementarities between absolute

and quantitative descriptions.

As for the gravitational red shift, it is because the space-time standards can

vary with gravitational potential.

A. Einstein pointed out that the frequency of light corresponds to the time

frequency of a clock [9]. According to (4), it leads to

Vo

J1-2GM | ¢*r

Equation (8) shows that the frequency of light can vary with the gravita-

V=

®)

tional potential. If the vector radii of a light beam are 7 and 7, successively

in a gravitational field, hence

v y1-2GM / ©

v, \J1-2GM /¢y

Equation (9) is just the formula of the gravitational red shift of a spectral

line in the Schwarzschild geometry [8].

4. The Analytic Method of Effect Energy

According to the mass-energy relation £ = mc?, the relativistic mass-velocity

equation m = " canbe turn into energy-velocity equation:
VI-v?/¢?
E 2
E=—=0 x| 14— |E, (10)
NI 2c

Substituting (3) into (10) gives
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E MG
E:—Oz(l—%jE0=(1+TJEO (11)

J1+2¢/c° ¢ cr

Equations (10) and (11) show that the energy of a relativistic body may be
2

resolved into proper energy £, of proper motion and effect energy ;_on or
c

GM

2
cr

E, of effect motion, where the proper energy is the energy in the absolute

description; while the effect energy is a energy caused by quantitative effects.
The effect motion is only a quantitative effect, which cannot change the system
of proper motion, and yet it can only change the system’s direction of proper
motion. Such a analytic method is called “analytic method of effect energy”,
which is a recognized fashion to quantitative effect. Is this analytic method ef-

fective? Let us try to calculate the precession of a planet perihelion with it.

The system of proper motion of a planet is the ellipse, its effect energy
does not change the form of this ellipse, and only makes whole ellipse rotated

slowly, namely the precession.

Calculating along the orbit of a planet, the angular displacement between
two adjacent perihelia is 27+« , where the « is the precession angle. Here
the energy of elliptic motion system is the proper energy, and the precession is
caused by effect energy, which rolls ellipse as a whole. The precession energy is
a extra kinetic energy of angular direction, and its direction is identical with the
kinetic energy of angular direction of proper motion. Then the precession angle
can be derived simple: to derive the ratio of angular direction kinetic energy
between precession and proper motion, then applying the analytic method of
effect energy, the precession angle can be obtained in proportion when the pla-

net accomplishes a period’s elliptic motion.
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For circular orbit, all of kinetic energy are the angular direction kinetic

energy, whose value is half of potential energy because the gravitational acce-

2
leration a = Y %, which leads to lmv2 = lm oM
r r 2 2 r

. Therefore angular

direction kinetic energy of a planet is %EO (E, 1s the sum of energy of proper

motion). For elliptic orbit, part of kinetic energy is the radial direction kinetic
energy, which has nothing to do with angular direction motion. When the planet

lies to an aphelion, its kinetic energy is the least ; when the planet lies

2(a+c)

to a perihelion, its kinetic energy is the largest , then the average ki-

GMm
2(a - c)
. . o1 1 1 M

netic energy of elliptic motion is: —GMm( + ] = GMm
4 2a (1 - e’ )

a-c a+c
eccentricity); while the kinetic energy of circular motion with radius a is
GMm

a

motion with long axis a. Therefore the angular direction kinetic energy of prop-
2

—° E,.

, (e is the

, which is 1—e* time as much as the average kinetic energy of elliptic

er motion is approximately

According to the analytic method of effect energy, the angular direction

kinetic energy of the planet precession is _—ZJEO , while that of proper motion is

2
I-e E,, the ratio of them is 23—¢2
c (1—e )

plishes a period’s elliptic motion (27 ), the angle of precession is

. Therefore when the planet accom-

e 27 x(-3p) __62GM
cz(l—ez) acz(l—ez)

(12)

which is identical with the formula that is derived by the general theory of rela-

tivity [7], which shows that the analytic method of effect energy is effective.
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5. Quantum Effect, a Quantitative Effect in
Microscopic System

The quantum mechanics was established on the basis of a series of experi-
ments. Therefore the quantum effect would is a quantitative effect. Let us make

some analyses from different angles below.

Applying the analytic method of effect energy to uniform motion in a
straight line, its effect motion can only be a transverse vibration or the spin
whose direction is parallel to the moving direction because its proper motion
system is a straight line. Is there such an effect motion? Macroscopically it
seems not probable, but it is only too true microscopically because the micro-
scopic particles all possess the wave-particle duality and intrinsic spin, which
may be regarded as the manifestations of relativistic quantitative effects in mi-

croscopic system.

Moreover the Schrodinger equation is a semi-qualitative, semi-quantitative
and non-relativistic theory, it can derive the quantization of some physical
quantities, but the spin is placed into the theoretical framework as an additional
degree of freedom; while Dirac equation, a relativistic equation of quantum
mechanics, includes automatically the spin quantum number of particles [10],
which indicates further that the quantization of intrinsic spin of a particle is a
reflection of the quantitative effect of the special theory of relativity in the mi-

croscopic system.

The invariability of light velocity is a most basic relativistic quantitative
effect, which means that any photon model would have certain common nature,
for which we assume that one period of a high-frequency light wave is a photon,

and the electromagnetic amplitude of any photon is identical quantitatively. At-
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tention please, low-frequency electromagnetic wave’s one period is not one

photon, which relates to the microscopic structure of a vacuum, and it does not

be made discussion in this paper.

I had pointed out that the light is a second sound in macroscopic physical
vacuum superfluid, whose density is homogeneous and isotropic in quantitative

description [4]. As is known to all, the average value of energy density ¢ in
2 2

. A w
wave’s one period is &= P

, where the p is the density of a medium,

the 4 is amplitude and the @ is circular frequency. In a vacuum, the p and 4
are the constant quantitatively, and thus, the ¢ is only related to @, & @*.
On the other hand, a single photon is the plane polarized wave, and the area of a
photon is inversely proportional to its frequency, therefore the energy of a pho-

tonis Eocwov,thus, E=hv (histhe Planck constant).

6. Conclusion

Physical space-time is measurable relative space-time. The theory of abso-
lute space-time, which includes the relative space-time, describes the world with
a invariable space-time standard, it can be regarded as a foundational space-time
theory; while modern physics describe the world with light as the measure of
space-time, whose space-time standards are variable. Both of relativistic and
quantum effects are the quantitative effects deviated from the absolute
space-time theory, which caused by the variability of space-time standards. The
proper quantities in the relativity are the particular quantities of absolute de-
scription. There are certain complementarities between the absolute and quan-

titative descriptions.

In the final analysis, the quantitative effects result from the physical va-
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cuum: the space-time standards can vary with the density of physical vacuum
[4]. A. Einstein believed that God does not play dice, which is right in essence,
but he does not know the existence of quantitative effects. What the quantitative
experiments sustain are the viewpoints of N. Bohr because the data of quantita-
tive experiments include the results of quantitative effects. If we found a me-
thod of measuring space-time which does not be influenced by physical vacuum,
it would be not necessarily that the physical space-time theory would turn back
to the classical space-time theory because there are always something what we

do not knew to influence the standards of space-time.

Objectively, the space is three dimensional, and the time is one dimension-
al. The relativistic and quantum effects are only the quantitative effects. As for
so called high dimensional spaces are that take some independent physical pa-
rameters as the spaces, which are only mathematical models and not real spaces,
just as the isospin space is not a real space and is a mathematical model de-
scribing the charge independence of nuclear force. For accord with the facts,
these higher dimensional theories stress that the spaces being higher than three
dimensions are the invisible due to the compactification or strong bend [2].
Moreover the duality relationships between the theories of ten dimensional su-
perstring and eleven dimensional supergravity confuse the concept of dimension

and show that these higher dimensions are not real dimensions of the space.

The physics does not depart from the mathematics, but a quantitative rela-

tionship is only a presentation. The mathematics cannot replace the physics.
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Abstract: Human astronavigation needs superluminal velocity. Astro-
nomical observations and experimental results also show possible signs of su-
perluminal velocity. However, there is no consensus on the existence of super-
luminal velocity in academia. The biggest problem here is the theory of relativ-
ity, which shows that when a object (a matter with mass) reaches or exceeds the
speed of light, whose relativistic factor will become infinite or imaginary num-
bers, therefore superluminal velocity is impossible. In fact, although relativity is
quite correct quantitative theory, but it would have certain limitations. Relati-
vistic effects are the vacuum effects. Relativistic physical quantities are only
apparent physical quantities, and don’t necessarily reflect the truth of facts. On
the other hand, the relativistic formula is fully valid only when the physical va-
cuum is a superfluid. The physical vacuum in superluminal speed has lost its

superfluidity, thus exceeding the scope of application of relativity. Therefore,

()
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we should jump out the framework of relativity to explore superluminal speed.

Keywords: Superluminal Velocity, The Theory of Relativity, Apparent
Physical Quantity, Superfluidity, Compressibility Ether (Physical Vacuum)

1. Introduction

For human beings, flying out of the solar system and carrying out astrona-
vigation is a very remote hope, but it is also an ambition that must be realized.
Because, according to astronomers’ speculation, in about 1.6 billion years, the
core of the sun will be hot enough to fuse the outer hydrogen, which will cause
the radius of the sun to expand to 260 times and become a red giant, and will
inevitably lead to the destruction of the earth. So to continue, humans should be

prepared to flee the solar system.

But it’s not easy to escape from the solar system. The nearest star to our
solar system, Proxima Centauri, is 4.22 light-years away. The planet that can be
suitable for human survival may be dozens of light years away. Therefore, the
spaceships must be able to travel faster than light to fly over the stars at the
shortest possible time. In this way, it is possible to further solve a series of

challenges, such as the power of the spacecraft and the livelihood of astronauts.

Since the 1970s, radio astronomy has discovered the signs of superluminal
velocity in dozens of quasars. There are many sub-sources inside these quasars,
and the distance among them expands rapidly at several or even tens of times

the speed of light [1].

Since the 1990s, a series of experiments using the quantum tunneling effect
to achieve superluminal velocity have been carried out, confirming that both

electromagnetic pulses and individual photons are likely to cross the potential
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energy barrier with superluminal velocity [2]. A large number of low frequency

AC circuit experiments have also been carried out, and it is found that the ve-
locity of alternating electric field, in most cases, is lower than the speed of light,
but it is likely to be superluminal velocity in the case of specific circuit parame-

ters [3].

Superluminal velocity is both necessary and possible, but whether it can be
achieved has not yet gained the consensus of the scientific community. The
main reason is that the correctness of relativity is hard to shake, and when the
velocity reach or exceed light speed, the relativistic factor 1/+v1—v*/¢? will
tend to infinity or become imaginary number, and will lead to time inversion,
cause and effect reversal, so relativity believes that it cannot exceed the speed of
light. How to solve the dilemma? Based on the hydrodynamic derivation of the
Lorentz transformation, we establish the “theory of compressible ether” [4] [5],
pointing out that: relativity is quite correct quantitative theory, but there are
some limitations; superluminal velocity is beyond the scope of application of

relativity.
2. The Defects of Tachyon Theory

Previous theoretical studies on the superluminal velocity, mainly carried
out under the framework of relativity [6] [7]. Superluminal particles are called

“tachyon”.

In relativity, objects with a stationary mass cannot reach the speed of light,
and photons always move at the speed of light, that is, sublight speed and light
speed are not interchangeable. In the study of superluminal velocity, it is as-
sumed that the reference frame is all sublight speed, and there is no reference

frame which is relatively static with the superluminal particle. Therefore, it can

()
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be assumed that the proper mass, proper time and proper distance of the super-
luminal particle are all imaginary numbers. In this way, the relativistic formula
can still be applied, and the values of energy, momentum and space-time coor-
dinates of the tachyons are all observable real values. But one of the results here
is: sublight velocity body cannot reach or exceed the speed of light; photons
cannot slow down or speed up; tachyon cannot be converted into photons or
sublight particles, that is, sublight speed, light speed and superluminal velocity
are not interchangeable! Obviously, this is a result of unfolding within the rela-
tivistic framework. It extends the Non-interchangeability between relativistic
sublight speed and light speed into the Non-interchangeability among sublight

speed, light speed and superluminal velocity.

There is a great deal of subjectivity in above passage: “it is assumed that
the reference frame is all sublight speed, and there is no reference frame which
is relatively static with the superluminal particle. Therefore, it can be assumed
that the proper mass, proper time and proper distance of the superluminal par-
ticle are all imaginary numbers.” Mysterious tachyons have never been discov-
ered; and such a theory of tachyons is of no benefit to human target of astrona-
vigation. It seems that we should jump out of the relativistic framework to ex-

plore the superluminal velocity.

3. The Theory of Relativity and Compressibility Ether

Lorentz transformation is the core of relativity. Einstein derived the Lo-
rentz transformation based on the principle of relativity and the principle of the
invariance of the speed of light. These principles are like axioms in geometry,
and Finstein's relativity is a system of axioms. Axioms are the starting point or

basis of logical reasoning, which cannot be proved in this system, that is, rela-
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tivity cannot answer the questions of why the speed of light is constant and so

on, and thus, it is difficult to explain the physical mechanism of relativity.

We do not need such preconditions as the invariance of the speed of light,
and the Lorentz transformation can be deduced by the method of fluid mechan-
ics. This process contains the logic of matter of the substantive connection
among things, and thus, the physical mechanism of relativity can be revealed [§].
The process is quite simple: in fluid mechanics, there is a transformation of
compressible fluid into incompressible fluid, which is substituted into the Gali-
leo transformation that express the absolute space-time view, and Lorentz
transformation that express relativistic space-time view can be obtained. In this
process, the corresponding fluid is required to be an infinitely distributed super-
fluid, and its speed of sound is the speed of light in vacuum. Such a fluid can
only be ether. Light is the sound in ether, more precisely, the second sound in

the superfluid ether.

The above derivation process links physical elements such as absolute
space-time view, relativistic space-time view, ether and the speed of light. It
shows that ether is a compressible fluid in absolute space-time view, that is, its
density is variable; in relativistic space-time view, it is incompressible, that is,
the fluid density is invariable, the speed of light is naturally constant. The route
of sound in air of uneven density is curved. Light also bends in the gravitational
field because the distribution of ether density is uneven in gravitational field.
However, since people have not realized that ether is a fluid, and regards ether
as a relativistic four-dimensional space continuum, the rate of change of ether
density in absolute space-time is regarded as the curvature of four-dimensional

space, so that relativistic space is described as homogeneous and curved in the

()

gravitational field.
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The absolute space-time view is characterized by the invariance of the
space-time standard, while the speed of light can vary with the ether density; the
relativistic space-time view is characterized by the invariance of the speed of
light, while its space-time standard can vary with the ether density in the abso-
lute space-time view. Therefore absolute space-time view and relativistic
space-time view are two different kinds of space-time view. The former does
not consider the role of ether, is pure, real space-time view. Because ether is
everywhere, the absolute space-time view will have certain errors quantitative-
ly; relativistic space-time view observes world through the ether, is a material
space-time view, but it can be identical with experimental data, because the ex-
perimental process is bound to be subjected to the action of ether. So the relati-
vistic space-time view, although distorted by ether, yet is a quite accurate quan-
titative description. In the case of low speed and weak gravitational field, the
effects of ether are like a flat light mirror, its action very little, and the absolute
space-time view can be used to describe accurately enough; in the case of high
speed and strong gravitational field, the effects of ether are like a concave or
convex lenses, and thus the relativistic effects occur. In other words, the relati-
vistic effects are the lens effects of ether, which can all be attributed to the den-

sity change effects of ether

We call the vacuum where the object is located the ground state, and dif-

ferent ether densities are different ground states.

4. The Apparent Physical Quantity of Relativity

The unit length d/, unit time df and mass in special relativistic formulas can

vary with the velocity:
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dl =di,N1-v* / ¢ (1)

dtzL (2)
V1=V /2

M= 3)

JI=v?/¢c?

Where the physical quantities that the subscript is 0 are the proper physical

quantity.

From the expressions (1), (2), (3), it can be seen that if the velocity reaches
the speed of light, the relativistic unit length in the direction of velocity will
shrink to 0; the unit time will tend towards infinite, that is, slow to stop; and the
mass will tend to infinity. If the speed exceeds the speed of light, they are all the

imaginary numbers. What does that mean?

The theory of compressibility ether pointed out, relativistic and absolute
space-time views are two different space-time views in nature, but there are
correspondent relationships of physical quantities between them: relativistic unit
length is proportional to the interval of adjacent particles of ether in the ground
state; relativistic unit time is proportional to the time interval that light passing
through ether particles interval in the ground state; gravitational field is ether
density field; the absolute value of gravitational potential corresponds to ether
density; gravitational field intensity corresponds to ether density gradient; mass
corresponds to the increment of ether density relative to ground state; energy
corresponds to the increment of ether pressure relative to ground state. Visibly,
the unit length, unit time, mass, energy all can vary with the ground state. Figu-
ratively speaking: an ether density wave pack of an object is its coat. The relati-
vistic physical quantities depend on the tight-loose extent of this coat, so they

are just the apparent physical quantities. The proper physical quantities in rela-
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tivity do not vary with velocity and gravitational potential, they are intrinsic
physical. In fact, observing from a frame of reference that is at rest relative to a
moving body, the mass and size of a rigid body will do not change. Therefore, it
can be considered that when the object reaches the speed of light, the time stops,
the mass tends to infinity, and so on, in fact, what it reflects is not the real
change of time, mass, etc., but rather a manifestation that the ether density tend

towards infinity.

When an object moves in the air, the air on its way will be compressed and
produce resistance. When the moving speed of an object is close to the sound
speed, the air density in front of it (in the direction of motion) will be com-
pressed and greatly increased, thus forming a sound barrier. Similarly, as an
object moves in ether, its relativistic mass and energy, that is, the density and
pressure of the ether in its ground state, would ascend with the increase of
speed. When the velocity approaches the speed of light, this ether density and
pressure will tend to a maximum value and become a “light barrier”. The relati-
vistic effect is the ether density change effect, that is, the vacuum effect. The
object itself can not complete follow the relativistic formulas. The appearance
of infinity or imaginary number in relativistic formula is a manifestation beyond
the scope of application of relativistic formula. Therefore studying superluminal

velocity need not scruple the restriction of relativity

5. Superluminal Ether Decoupled from Relativity

The potential function equation of compressible fluid is nonlinear. A hy-
pothesis is made in the derivation of Lorentz transformation of fluid mechanics:
imagine an object moving with velocity v in an infinite compressible fluid,

which will cause disturbances in the fluid such as velocity (including direction,
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size) and density, pressure, etc; assuming that these disturbances are of the first

order infinitesimal quantity, a linearized equation can be obtained. The Lorentz
transformation is derived from this linearization equation. This assumption
holds only if the fluid, the ether, is completely superfluid. Therefore, the relati-

vistic formula is only applicable to the ether of superfluid.

As we all know, the superfluid has a certain critical velocity, critical den-
sity and critical pressure and so on. When a certain critical line is broken
through, the ether will lose the superfluidity, and the relativistic formula will no
longer be effective. Obviously, if the velocity of an object reaches the speed of
light, the surrounding ether will be excited into photons, and its critical line of
velocity, density, etc., will be broken, so that the relativistic formula is no long-
er valid. In fact, Einstein himself said: “For the large field density and the ma-
terial density, field equations and the field variables in these equations would
not have the true meaning...... Overall, We need a clear understanding that the

equations cannot be extended to this region.” [9]

Any kind of physics theory system, always has certain limitation. Newto-
nian mechanics is suitable the case of low speed and weak gravitational field,
and is not suitable for high speed and strong gravitational field. Similarly to af-
firm the existence of superluminal velocity is not to deny relativity. Relativity is
established within the scope of application, beyond the scope of application,

relativity is no longer effective.

6. Breakthrough of Light Barrier

In the past, the reason why people thought that the propagation of light did
not need a medium was that in relativity, ether existed in the form of a

four-dimensional space-time continuum and lost the image of “matter”. The
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compressible ether theory holds that light is the “second sound” in the superflu-

id ether, therefore superluminal speed is analogous to supersonic speed.

In fact, the research process of supersonic sound also experienced the di-
lemma of studying superluminal velocity. In the early study of subsonic flow,
according to the linearized small disturbance theory, the fluid density will tend

to infinity when the velocity approaches the sound velocity.

Early supersonic tests are shown on the left of Figure 1. People want to
continuously increase the pressure and reducing the cross section area of the
outlet to increase the outlet velocity of flow. But it was found that the density
(or energy) at the outlet also increased, and the velocity can never exceed the
speed of sound. Later, an engineer named Rawal, who took a pipe with gradu-
ally enlarged section to connected behind the nozzle (on the right of Figure 1),
discovered that as long as the pressure was large enough, supersonic flow ap-
peared in the enlarged section [10]! And in fact, when the speed reaches the ve-

locity of sound, the density of the gas increases only six times, not infinity [11].

| .
I density or density or
J pressure
| pressure
| \
)
RN
e - _———_’/ - e
Linear description with Nonlinear description without
infinite singularity infinite singularity

Figure 1. The discovery process of supersonic velocity
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Mankind has broken through the sound barrier and will surely break-

through the light barrier.

7. The Way of Superluminal Astronavigation Will Be
Long and Difficult

The age of Superluminal astronavigation will come, but the journey will be

difficult.

The speed of light is six orders of magnitude higher than the speed of
sound in air, and reaching superluminal speed will be several orders of magni-
tude more difficult than the supersonic. To realize superluminal astronavigation,
we should not only develop special materials, but also develop a power system
that can continue to work, but also improve the life security system of astro-

nauts.

People take supersonic aircraft, the aircraft's shell to protect people from
the harm of outside high-speed, high-pressure airflow. Likewise, astronauts
must be protected from the harm of high-speed, high-pressure ether-flow.
However, metal shell can block air, but not ether. According to “gravitational
field is ether density field”, it seems that blocking ether should be a “gravita-
tional shield”. What material and technology can shield gravity? Solving this

problem may take centuries of human effort.

When an object moves in the air, its disturbance propagates outward with
the speed of sound. When the speed of motion reaches or exceeds the speed of
sound, there must be a shock wave. The sound behind the shock wave cannot
catch up, and the sound in front of the shock wave is shattered by the shock
wave, which prevents the reversal of cause and effect, and limits the use of

sound waves to communicate with the outside world. By the same token, the
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spaceship of superluminal velocity would not turn back time, nor would they be
able to use electromagnetic waves to communicate with the outside world. So,
how to maintain communication with the outside world in astronavigation?
Quantum remote communication has been proposed [12]. We believe that ether
is also graded. Generally so-called ether, are gravitational field ether, which is
macroscopic interval field ether. There will also be microscopic interval field
ether, cosmoscopic interval field ether and so on [13] [14]. The speed of sound
in the cosmoscopic interval field ether should be far faster than the speed of

light, and will one day be exploited by human beings

In addition, the high-speed and high-pressure ether flow where the super-
luminal spacecraft arrives has been stimulated into a high-energy electromag-
netic fluid, which will also affect the spacecraft instruments, facilities, and as-

tronauts.

Many difficult problems remain to be solved on the way to astronavigation.

References

[1] Shenglin Cao, Theory of Relativity and Cosmology in Finsler’s
Space-Time [M]. Beijing: Beijing Normal University Press, 2001.
[2] Zhixun Huang, Theory and Experiment of Superluminal Velocity Research

[M], Beijing, Science Press, 2005.

[3] Tsao chang, Research on the theory of space-time in physics, Shanghai

Science and Technology Literature Publishing House, 2019.

[4] Chang-Wei Hu, Derivation of the relativistic equations from classical con-
tinuum mechanics on the basis of a macroscopic vacuum, Physics Essays,

Volume 27: Pages 375-379, 2014.



s [

[5] Chang-Wei Hu, The theory of compressibility ether, Modern physics, 7(4):
112-133, 2017,

[6] Bilaniuk O M P, Deshpande V K and Sudarshan E C G. “Meta” relativity
[J]. Am. J. Phys., 1962, 30: 718-723.

[7] Feinberg G. Possibility of faster-than-light particles [J], Phys. Rev., 1967,
159(5): 1089-1105.

[8] Chang-Wei Hu, The logic structure deriving Lorentz transformation,
ScienceOpen Preprints, 2019.11.13,
ID: 10.14293/S2199-1006.1.SOR-.PPBEOMV .v1.

[9] Einstein, The Meaning of Relativity, Beijing, Science Press, 1966, pp.
84-85.

[10] Xintie Yang, et al, Breaking through the Light Barrier Drawing Experience
from Fluid Mechanics, Baidu Library, 2010.

[11] Zhixun Huang, Possibility of the Massive Particles Moving by Fast-
er-than-light, Journal of Communication University of China (Natural

Science) Vol. 22, No.3, June 2015, 1-16.

[12] Zhixun Huang, Superluminal Communication Based on Quantum Nonlo-

cality, Frontier Science, March 2016, 57-78.

[13] Chang-Wei Hu, The Confusion of Modern Cosmology and the New Model,
ScienceOpen Preprints, 2019. 10.22.
ID: 10.14293/S2199-1006.1.SOR-.PPTYNQB.v1.

[14] Chang-Wei Hu, Probing Into Space-Time View, ScienceOpen Preprints,
ID: 10.14293/S2199-1006.1.SOR-.PP7LRGB.v1.



Misk4

(Chang-Wei Hu, Tracing to the source of quantization, ScienceOpen re-

prints, 2020.7.8. DOI: 10.14293/S2199-1006.1.SOR-.PPNLNHM.v1)

Tracing to the Source of
Quantization

Changwei Hu
Beijing Relativity Theory Research Federation, Beijing, China

Shanghai Senior Scientist and technician Association, Shanghai, China

Abstract: The physical interpretation of quantum mechanics has always
been controversial, which stems from the lack of understanding of vacuum.
Vacuum is not empty, and modern physics is describing the world through
physical vacuum. Macroscopic vacuum is relatively simple, and relativistic ef-
fect is the lens effect of macroscopic vacuum. Micro-vacuum is quite complex,
it can be compared to the infinite distribution of micro-lens array or grid. The
particles travel through such a vacuum, and there are many possible paths for
each step forward, which is just like what path integrals describe. Under the ac-
tion of micro vacuum, particles will deviate from the positive direction of the
starting point to the end point anytime and anywhere. The i in quantum me-

chanical equations is a representation of deviation characteristic.

Keywords: Quantization, Physical Interpretation, Ether (Physical Va-

cuum), Departure
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1. Introduction

Quantum mechanics is a century old. As one of the two foundations of
modern physics, it has achieved remarkable results. However, its achievements
are mainly reflected in the quantitative description; the physical interpretation of
it is still controversial. In a letter to his friends, Wheeler, a famous physicist,
wrote: “December 2000 marks the centenary of the birth of the greatest discov-
ery in physics, the quantum theory. And to celebrate it, I propose a title: Quan-
tum Theory—Our Glory and Our Shame. Why glory, because the development
of all branches of physics has the shadow of quantum theory. Why say shame,
because a hundred years have passed, we still don't know the origin of quantiza-
tion.” [1] This situation is not only a faint pain of the old problem, but also a

germinating of growing point.

The debates among different viewpoints and schools have greatly pro-
moted the development of quantum mechanics. At present, it has been basically
confirmed that quantum mechanical effects are independent of the environment,
the measurement and the order of experiment, etc.; the local hidden variable
theory of determinism is not established. But this is not to say that quantum

mechanics is a complete theoretical system [2].

At present, many scholars devote themselves to conceiving delicate ma-
thematical models. This is often by opening up the dimensions of time and
space, looking for new symmetries and so on [3] [4]. Some people have put
forward the theory of multiple worlds [5], and even appeared the movement of

“quantum mysticism” [6].

We believe that the main missing of quantum mechanics is its physical

mechanism, which should start from its material basis to explore the source of

188
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its quantization.

In the macro world, there is a clear distinction between object (the matter
with mass) and vacuum. In the microcosmic world, particles and vacuum are
closely related: vacuum is the ground state of quantum fields, that is, all quan-
tum fields are in the lowest energy state; all kinds of particles are excited states
of quantum field; positive and negative particle pairs can be produced or anni-
hilated in vacuum. This means that particles and vacuum have the same mate-
riality. Based on this fact, we believe that the strange effects of quantum me-
chanics are the manifestation of the interaction between microscopic particles

and vacuum.

Quantum mechanics reveals that vacuum is not empty. But its description
of the vacuum is drifting and hazy, and it is very complex and difficult to grasp.
We find that the macroscopic vacuum is relatively simple, and we can clarify
the relationship between the absolute space-time view and the relativistic
space-time view. From this circuitous cut, the source problem of quantization

may be better solved.

2. Macroscopic Vacuum and Space-Time View

We can deduce the Lorentz transformation by using the method of fluid
mechanics without the precondition of the invariance of the speed of light. This
process contains the logic of the matter having a substantial connection among
things. And thus can reveal the physical mechanism of relativity [7] [8]. The
process is quite simple: there is a transformation in fluid mechanics that trans-
forms a compressible fluid into an incompressible fluid, and substituting it into
the Galilean transformation, the Lorentz transformation can be obtained. In this

process, the corresponding fluid is required to be a superfluid with infinite dis-
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tribution, and the speed of sound is the speed of light. Such a fluid can only be a
physical vacuum, which we call ether and establish the theory of compressibili-
ty ether [9]. To be more precise, light is the second sound in the superfluid eth-

Cr.

The hydromechanics derivation of Lorentz transformation connects the
Galilean transformation which expresses the absolute space-time view with the
Lorentz transformation which expresses the relativistic space-time view; Link-
ing the ether of the vacuum state with the space-time view. It shows that the
ether is a compressible superfluid in absolute space-time view and its density is
variable; In the relativistic space-time view, the ether is incompressible, that is,
its density is invariable, and the speed of light is naturally constant. In fact, the
four-dimensional space-time continuum of relativity is the ether, and the relati-
vistic space-time is different from the absolute space-time, which is a

space-time of materiality.

The characteristic of absolute space-time view is that the space-time stan-
dard is unchanged, but the speed of light will change with the density of ether.
Due to the invariance of space-time standard, we can establish a rigid
three-dimensional coordinate system and a one-dimensional time axis anywhere,
which are the mathematical expressions of a relative space-time in the absolute

space-time view.

The feature of relativistic space-time view is that the speed of light is con-
stant, and the space-time standards can vary with the ether density in absolute
space-time view. Therefore the absolute space-time view and the relativistic
space-time view are two different space-time views in nature. The former does
not consider the role of ether, is a pure, real space-time view, because the ether

everywhere, quantitatively it will have a certain error; The latter is a material
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space-time view that observe world through the ether, but it can be consistent

with the experimental data, because the experimental process will inevitably be
affected by the ether. So the relativistic space-time view, although somewhat
distorted by the ether, is a fairly accurate quantitative description. In the case of
low speed and weak gravitational field, the change of ether density is small, and
its influence is as little as a flat mirror, so the absolute space-time view can be
used to describe accurately enough. Under the condition of high speed and
strong gravitational field, the change of ether density is greater, and its influence
such as concave-convex lens, and thus relativistic effects occur. In other words,
relativistic effects are the lens effects of ether, and they can be attributed to the

density change effects of ether.

There are corresponding relationships between the relativistic space-time

view and the absolute space-time view:

The relativistic unit length is proportional to the interval between adjacent

particles of the ether in absolute space-time.

Relativistic unit time is proportional to the time interval that light passing

through the interval of adjacent particles in the ether.

The gravitational field is an ether density field, and the absolute value of
the gravitational potential corresponds to the ether density; gravitational field

intensity corresponds to the ether density gradient.

The relativistic mass corresponds to the density increment (relative to the

ground state) of the ether packet of the object.

The relativistic energy corresponds to the pressure increment (relative to

the ground state) of the etheric packet of the object.

Ground state refers to the ether density in the vacuum where an object is
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located, and different ether densities are different ground states. Then relativis-

tic unit length, unit time, mass and energy can all vary with the ground state.

In the modern quantitative system, the speed of light has become a con-
stant definition speed. This means that the relativistic space-time view is the
cornerstone of modern physics. Therefore, the quantitative description of phys-
ics must follow the laws of relativity. On the other hand, because the relativistic
effect is distorted by the ether, the real space-time view is the absolute
space-time view, so we should interpret the physical mechanism of modern

physics on the basis of the absolute space-time view.

3. Quantumization, the Lens Effects of Microscopic
Ether

In the view of compressibility ether theory, relativity is the lens effect of
macro ether; quantumization is the lens effect of micro ether. A lens, macros-
copically, it is smooth; but microscopically, it will be rough. Similarly, the mi-
cro-ether will show a certain discreteness, and forming a micro-lens array of
infinite distribution. Wilczek, the Nobel Prize winner in physics, believes that
the ether in the modern sense is a grid [10], which is infinitely stacked and dis-
tributed. Quantitatively, the arrangement of the microlens array or grid is uni-
form everywhere and isotropic. The microscopic particles travel through such
an ether ocean, its own ether field interacting with grids of ether, and there will
be many new paths for it to choose with each step forward. So a particle starting
from a definite initial state, it is impossible to reach another point along a defi-
nite orbit, but can travel through one of countless possible paths to the final
state. The various possible paths have respective different probabilities. Its ac-

tual path is generally zigzag, but it should be continuous. This path is exactly
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the same as that described by the path integral. Therefore, in our view, the three

equivalent expressions of quantum mechanics, wave mechanics, matrix me-
chanics and path integral, what can best embody the essence of quantum me-

chanics is path integral.

Some people think that the motion of microscopic particles is sometimes
discontinuous in leaps and bounds, such as quantum jumps. It is true that the
image of a lens would appear to be jumping and discontinuous, but following
and observing the particle itself, its track should be continuous. Scientists at
Yale University carried out an experiment in 2019, and confirm that quantum

jump is a continuous process [11].

Professor Jin Shangnian pointed out that the current theoretical system of
quantum mechanics can be summarized as CMH + Q mode, CMH refers to the
Hamiltonian theory of classical mechanics, Q refers to some form of quantiza-
tion hypothesis. The establishment of path integrals is completely in line with

this model.

In Hamiltonian Theory of classical mechanics, the action S appears as the
integral of Lagrangian L()'c,x,t) of the system with respect to the time be-

tween two nodes 7,7, :
S[x(1)]= " L (1) ds (1)

The scheme of Path integral quantization is to assume that every possible

path contributes to the phase, where the phase contributed by x(t) is propor-

. 1
tional to %S[x(t)] :

¢|:x(t):| = aeéS[X(t)] (2)

Then the probability P(b,a) from the initial point x, with time ¢,, to
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the end point x, with time ¢, is:
2
P(b,a)z‘Z(b[x(t)]‘ (3)

summation for all a to b paths. In (2) and (3), all physical quantities except #

are classical physical quantities.

In wave mechanics, the quantization scheme is as follows: the Hamil-
ton-Jacobi equation in classical mechanics is replaced by the Schrodinger equa-
tion in quantum mechanics, and the 7,7 of characterization system quantiza-
tion is as coefficient into the Schrodinger equation to realize. In matrix me-
chanics, the scheme of quantization is that the mechanical quantities are ex-
pressed by operators (after given representation, by matrix); the classical Pois-
son bracket is rewritten as the quantum Poisson bracket; and the 7%,i of cha-
racterization system quantization appears in the operator. In comparison, the

quantization scheme of path integral appears simple and intuitive.

4. Discussion

Modern physics gives people an abnormal and strange feeling, which
comes from people looking at the world through the ether. Because people do
not realize that ether is a matter, they unconsciously regard it as a physical
space-time, thus forming the special effect of modern physics. On the other
hand, the quantitative process is a comparison process among matters, and the
quantitative standard must be based on a certain matter. The ether is everywhere,
human beings live in it, so it is the best choice to connect the relevant criteria of
time and space with the ether density. It is not a coincidence that our quantita-

tive description must conform to relativity, but it would have certain limitations.

The expression of quantum mechanics cannot be separated from two spe-
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cial symbolic % and i. The role of % in quantum mechanics is to express the

particle nature of energy, which is basically clear; the role of i is still unclear.

The plural 4, as you know, can be written as trigonometric or exponential
expression by an angle ¢ that deviated from the X-axis: A= r(cos¢ +isin ¢) ,
or A=re". As a result, we believe that i represents the departure of direction
in the motion process of microscopic particles, which is the basic reason caus-
ing probability or uncertainty. As shown in Figure 1, the positive direction here

refers to the straight direction from the starting point a to the end point b. In the
path integral, this departed angle ¢ = %S [x(t)] , it is a functional that can

change at any time.

A
i’ ! Deviating angle indicated by 1

a b

Figure 1. The angle of departure that can be expressed in
the plural

Quantum mechanics is inseparable from mathematics, but mathematics can
sometimes complicate simple problems. The collapse of wave function in par-
ticle measurement is one of them. In quantum mechanics, a moving particle is
accompanied by a “wave of matter”, which can collapse instantaneously when it
is observed. This can be calculated and explained by the decoherence of quan-
tum entangled states, or by the method of density matrix as the disappearance of
all its off-diagonal elements. But they all seem complex and mysterious. In fact,
it is generally recognized that the matter wave of a moving particle is a proba-
bility wave of where the particle may appear. When a particle is captured by an
instrument, its position is determined and its probability disappears. It is simple

and clear to explain the so-called collapse of wave function by the disappear-
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ance of probability.
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Abstract: Modern cosmology attempts to describe the overall evolution of
the universe based on theoretical physics and astronomical observations. How-
ever, theoretical physics always has certain limitations of the times and a certain
scope of application; astronomical observations also have certain conditions and
errors, which leads to many perplexing problems in modern cosmology. In
modern cosmology, the gravitational field is a "cosmic field” that can dominate
the movement of the entire universe, which is worth to discuss; Hubble's law
regards the cosmological redshift as the Doppler effect of light, which also has a
certain one-sidedness. Based on the universal agglomeration phenomena of
matter and the interval of the action of the field, the “mass discrepancy” phe-
nomenon in the world of galaxies and Galaxies clusters is considered there is a
new field different from the gravitational field, rather than the existence of dark

matter, and proposed a multi-level hierarchical cosmic model.
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1. Introduction

Human beings have been obsessed with thinking about the universe: how
the universe was created, how its structure, and how it evolved. In ancient times,
various ethnic groups all over the world created many mythological stories of
the birth of the world; later, various cosmic models were gradually formed.
There are geocentric theory in ancient Greece, heliocentrism of Copernicus, and
Newton’s infinite universe under the control of gravitation. After the birth of
general relativity, people thought that it could solve the universe problem with
its gravitational field equation, and proposed static cosmic models [1], steady
state cosmic models [2] [3], big bang cosmic models [4], and so on. Now, the
thermal big bang cosmic model, including Inflation theory, has become the cur-

rent mainstream cosmology, and others basically have been denied.

As a science, modern cosmology is required not only by imagination. It
should be able to give scientific explanations on the basis of theoretical physics;
it must respect the objective facts observed. The development of thermal big
bang cosmology is on the basis of the modern physics. It generally believed that
there are three evidences for supporting the big bang theory: Hubble's law indi-
cates that the universe is expanding; microwave background radiation is re-
garded as the afterglow of the big bang; the theoretical speculation of elemental
hydrogen and Helium abundance is basically consistent with astronomical ob-

servations.

However, still there are many puzzling problems in modern cosmology.

For example, its development process has the phenomenon of covering up old
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problems with new difficulties; the dark matter and dark energy that are the key

elements of modern cosmology, but what they are, still have nothing to know.
Therefore, the big bang cosmology is far from a mature theory. As Professor Yu
Yungiang said: “generally speaking, the development of cosmology is still in its
infancy. There are far more questions that cannot be answered than those al-
ready answered. The questions answered, their degree of reliability is varied.
This is the true face of cosmology today.” Can it gradually mature and perfect,
or is there a fundamental flaw that needs to be restarted? Let us make certain

analysis and discussion.

2. The Problems and Roots of Modern Cosmology

Throughout the development process of the cosmology of the big bang, it

is not difficult to find that it often conceals old difficulties with new difficulties.

In 1922, the Soviet mathematician Alexander Friedman discovered that
there is a non-static solution to the general theory of relativity, which can be
used to describe the expansion, contraction, and collapse of the universe, and
may even be born from a singularity. In 1929, E.P. Hubble discovered that the
apparent retreat velocity v of the extragalactic galaxies is proportional to the
distance d, thus proposing Hubble’s law: v = Hd, H is the Hubble constant. The
combination of the two, the theory that universe originated from a big explosion
of singularity came into being. But to explore the initial universe, there are four
major problems: First, the problem of singularity, the singularity is the point
where the material density is infinite, and all the laws of physics are invalid. It
is unbelievable as the source of the universe. The second is the problem of sight.
In the early universe, different sight could not communicate with each other by

thermal signals or optical signals. Therefore, it cannot explain the universal
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causal connection of the universe. The third is the problem of flatness. Such a
big bang is difficult to form the flat universe we have seen. Fourth, the problem
of magnetic monopole, after the big bang, the magnetic monopole will be pro-
duced at the intersection of different sight. They are numerous and of high qual-
ity and should have been discovered long ago, but in fact they have not found

one.

In order to eliminate these problems, in the 1980s, the theory of “inflation”
appeared. Its basic assumption is that during the period of large unified symme-
try breaking, the universe experienced an unimaginable violent expansion,
which makes a sight swell into our entire universe. In this way, except the
problem of singularity, the other three problems are solved: because our un-
iverse is inflated by one sight, the problem of sight is no longer in existence; the
magnetic monopole has become an individual phenomenon, and It's no surprise
that we haven't found it yet; in inflation, the radius of curvature of the universe
instantly becomes larger, so no matter how the initial universe bends, it will be
straight after inflation. But what kind of picture is the so-called inflation? It was
that in 10 seconds, the scale expanded by 10*° times. Such a description can-
not even be conceived by myths, is it possible? This is a big problem that is
even more unanswerable. In addition, such a velocity of inflation will be far
beyond the speed of light, which is fundamentally contrary to the theory of rela-
tivity. In this regard, the academic community replied: The expansion of the
universe is the expansion of time and space, which is different from the expan-
sion of matter, so it can exceed the speed of light. This is a sophistry. We have
long pointed out that [5] [6]: relativistic time and space is not a real time and
space, but a material time and space. The real time and space is the existence of

immateriality, and they are without the size and shape. How can they bend and

swell?
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In the inflation, the speed of production of baryonic matter is far behind the

inflation velocity of “time-space”. Therefore, dark matter and dark energy be-
come key elements of cosmology. The big bang cosmology claims that more
than 95% of the matter in the universe is dark matter and dark energy. What

exactly they are, so far no clear answer, which has become a big problem again.

Our universe is the result of inflation of an original sight. So, is there any
other original sights? Will they also inflate into other parallel universes? Logi-
cally, of course, all of this is possible. Thus, modern cosmology actually de-
graded into local cosmology. Do parallel universes really exist, and what are

they different from our universe? This is a big problem again!

Replacing old problems with new problems is just a matter of expediency.
One possibility for this situation is that modern cosmology has flaws at the out-
set, or that its foundation is problematic. The theoretical basis of modern cos-
mology is general relativity; the experimental basis is cosmological redshift,
cosmic background microwave radiation and so on. Do they have any prob-

lems? Yes.

General relativity is a kind of gravitational theory. It is regarded as the
theoretical basis of cosmology, which means that the gravitational field is a
“cosmological field” that can dominate the movement of matter in entire un-
iverse. There’s a problem with that. Generally speaking, any physics theory will
have a certain scope of application, and general relativity will not be an excep-
tion. In fact, the force fields as an interaction have obvious interval action: in-
side the nucleus and nucleon, the color field as a strong interaction plays a ma-
jor role; in the atomic world, the electromagnetic field occupies a dominant po-
sition; the role of the gravitational field is negligible in the microscopic world.

Only in the world of the solar system, it dominates the movement of celestial
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bodies. Since the gravitational field cannot play a significant role in the micro-
scopic system, how can it be considered that it can dominate the universe? Mi-
croscopic, macroscopic, and cosmoscopic (which is an interval of larger by one
level than the macroscopic) are artificially defined. It is envisaged that there is a
special kind of intelligent creature on the electron. They can refer to the atomic
world as their “macroscopic” and our macroscopic as their “cosmoscopic”. If
our cosmoscopic field is just the gravitational field in the macroscopic, then
their “macroscopic field” (electric field) can also be equated with their “cos-
moscopic field” (gravitational field), but this is not true. Therefore, the gravita-
tional field is only a macroscopic field; in the cosmoscopic system, there should
be a cosmoscopic field, which is different from the gravitational field, and its
role beyond the gravitational field. Actually Hannes Alfven also insisted that
gravitation does not dominate the universe on a large dimension [7]. This is
true: in the cosmoscopic system of galaxy and galaxy groups and clusters, there
is a phenomenon of “mass discrepancy”, which shows that the gravitational at-
traction of the baryonic matter of the galaxy is only about one-tenth of the gra-
vitational force required. In this regard, some people think that Newton’s laws
of mechanics have limitations, in the galaxy world, it should be properly cor-
rected [8]; most people believe that there are a lot of unknown “dark matter”,
but after long-term exploration in underground and space, nothing has been ob-
tained so far. Both of these views are based on the gravitational field being the
cosmic field. We believe that the phenomenon of “mass discrepancy” is the ma-
nifestation that there is interaction of the cosmoscopic field, rather than the ex-
istence of “dark matter.” Gravitational interactions still exist in the cosmoscopic
system, but they have lost their dominant position, just as gravitational interac-
tions exist in the microcosm, but only as supporting roles. We have made a pre-

liminary attempt on the mathematical expression of the interaction of the cos-
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moscopic field [6].

The cosmological redshift is closely related to Hubble’s law v = hd (v re-
gression velocity, h Hubble constant, d distance). The velocity v and the dis-
tance d in Hubble’s law are not directly observable. It is redshift and apparent
magnitude that can be directly observed. The observed redshift quantity deter-
mines the retreating speed of the celestial body; and determining its distance
through its apparent magnitude. Here, the cosmological redshift is completely
regarded as the Doppler effect of light, which leads to the conclusions that the
universe is expanding and existence of dark energy. Therefore, if the “cosmo-
logical redshift is the Doppler effect” is negated, also the expansion of universe

and existence of dark energy would be negated.

If cosmological redshift is not a Doppler effect, what effect will it be?
Many scholars believe that it is the energy dissipation effect of photons in the
process of ultra-long-distance transmission [9] [10], which is possible. For ex-
ample, the background radiation of the universe, the electromagnetic field in
space, etc. may dissipate the energy of photons. We have pointed out that elec-
tromagnetic is the most basic excitation of superfluid ether, which makes the
ether have a certain viscosity, and such dissipate light energy. In addition, the
cosmoscopic field can also dissipate light energy. This effect is continuous and

basically uniform, and its accumulation form a cosmological redshift.

As for the cosmic microwave background radiation, its characteristics are
the same as the black body radiation with an absolute temperature of 2.725 K.
Blackbody radiation is the thermal radiation of an ideal object. It is a kind of
radiation in thermal equilibrium. It is considered to be a product of the Big
Bang, which is very doubtful. Any celestial body is constantly radiating, re-

flecting, refracting, and absorbing electromagnetic waves. In space, they turn
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repeatedly from side to side, forming a cosmic background radiation is very
natural. It can be seen as a macroscopic vacuum fluctuation in space, and the
overall temperature of space. It was originally the case, and it will be the same

in the future. Treating it as the dust of big bang is like a myth.

Modern cosmology is based on an unreliable theory; the so-called observa-
tional evidence is far-fetched. In our view, the current theoretical physics has
great limitations and is far from enough to describe the entire universe. It is un-
realistic to hope that a scientific explanation of the universe can be made on the
basis of existing theoretical physics. The current astronomical observations and
measurement methods also have great limitations, which are easy to cause mis-
conception. In fact, there are quite a few people who question the Big bang

cosmology [11].

3. Multi-Order Hierarchical Cosmic Model

The universe is endless, and can only be analog described step by step.

Below, we propose a “multi-order hierarchical cosmic model”.

As early as the 18th century, the German physicist Johan Heinrich Lambert
proposed the idea of clustering distribution of celestial body. He called the solar
system the first level, the second level is the star cluster and the third level is the
galaxy. In 1908, the Swedish astronomer Carl Wilhelm Ludwig Charlier for-
mally proposed a hierarchical cosmic model [12]. He pointed out that this mod-
el can eliminate the luminosity and gravitational paradoxes. Later, French as-
tronomer Gérard de Vaucouleurs etc. developed the model [13] [14], stating that
it could be used to explain the age of celestial bodies and to obtain proof of ap-
parent clustering at least at the galaxies cluster level. But because the hierar-

chical cosmic model can’t give “a scientific explanation to the universe based
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on the theoretical physics” like the big bang cosmology. It is not taken seriously.

In fact, such a description is more realistic, it shows the cosmic structure of the
matter clustering. It actually appears as a segmentation of the object (the matter
with mass): superclusters - galaxies clusters - galaxy - star clusters - solar sys-

tems - celestial body - objects - molecules - atom - nucleus - lepton, quarks.

The limitations of the hierarchical cosmic model are obvious: it does not
involve interactions between objects. It has long been recognized that the basic
form of existence of matter is not limited to tangible objects. It is generally be-
lieved that a field is a fundamental form of another matter, which is different

from a tangible object, is able to transmitting interactions in a vacuum.

The vacuum is not empty. The physical vacuum, that is, the matter in va-
cuum state, is called ether, and the theory of compressibility ether is proposed
by us [6]. It believes that the field is simply a form of continuous distribution of
matter. It is described by mathematical gradients, divergence, curl, and so on.
Some fields are based on tangible objects, such as water density field, atmos-
pheric pressure field, etc.; some fields are based on the ether, such as gravita-
tional field, electromagnetic field and other vacuum fields. Therefore, another
basic form of existence of matter different from the object is ether rather than
field. It is the ether that creates force field in a vacuum. The ether in vacuum

state is without mass. The general matter with mass is called object.

It has been pointed out above that the range of action of the force field has
a clear interval. If the universe is infinite, then we believe that there are a series
of interval fields in the universe, which are dominant in a certain spatial scale
range, namely some field interval, and the interval of the field action means that
there are different interval field ethers. That is to say, there is more than one

ether, and each interval field is created by the respective interval field ether.
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The theory of Interval field ether makes the various interval fields equal in
materiality. But in fact, in our understanding, the gravitational field has a spe-
cial status. For example, the mass as the gravitational charge represents the
amount of an object; whether it is electric force, magnetic force or other force
that causes the object to accelerate, it always appears to exist a gravitational
field in the coordinate system that is relatively static with the accelerating object.
What is going on here? The situation is this: the ancients living on the earth,
because they do not understand the true face of other planets, and thus regard
the earth as the main body of the universe, the sun, the moon, and the stars are
only the decorations of the universe; likewise, because human is living in the
gravitational field interval, and did not realize the existence of other interval
fields, and inadvertently regarded the gravitational field ether as the only inter-
val field ether. The idea that a certain interval field ether is regarded as the only
interval field ether is referred to as “the field ethericity”. That is, what human
now hold is the material view of the gravitational field ethericity, or what the
material phenomena that people can recognize are all the manifestation of the
gravitational field ether. The color field, the electric field and the cosmoscopic
field are not real interval fields, but some manifestations of the gravitational

field ether under the action of the corresponding interval field.

There is a question that has puzzled people: why the material phenomena
in macroscopic world of human living are so clear and intuitive, but in the mi-
croscopic and cosmoscopic systems, that is not the case, where there are
wave-particle duality, uncertainty principle, cosmological redshift, quasars and
other strange phenomena, Is this the favor of nature for humans? Now, there is
an answer to this: the special phenomenon of the microscopic and cosmoscopic
systems is due to the fact that people use the gravitational field ethericity to de-

scribe the material phenomena in the adjacent field interval, which is caused by
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the interaction between the interval fields. Obviously, the farther this descrip-

tion leaves own field interval, the more the material phenomena is “distorted”,
and inevitably there is a limit. This is the truth: what we hold is the knowledge
of the gravitational field ethericity, which makes the gravitational field ether
have a special position. The light propagating by the gravitational field ether, its
wave velocity in the vacuum is regarded as the limit velocity, which is constant,
and based on this, forms the space-time theory of the quantitative description of
the gravitational field ethericity, namely the relativistic space-time theory. We
use the insight of gravitational field ethericity to look at the “smallest” lepton
and quark, etc., they can only be considered as “point” particles. If we use the
insight of microscopic field ethericity to look at them, those particles will not be
point particles, they would have internal structure and are separable. Therefore,
if the objects in all field ethericity are connected, this generalized series of ob-

jects will be infinite.

The physicist D. Bohm, his ideas of explicate order and implicate order
[15], can be clarified and expanded here: in the microscopic world, we familiar
various physical particles and electromagnetic fields, color fields, etc. constitute
the explicate orders. They are constantly affected by the microscopic interval
field. This affect as a implicate order is difficult for us to directly perceive. They
guide the microscopic particles in the form of imaginary waves, thus producing
wave-particle duality, quantum etc. microscopic special phenomena. Similarly,
in the cosmoscopic system, the celestial bodies as explicate order would cer-
tainly be affected by the implicate order caused by the cosmoscopic interval
field. The cosmological redshift, quasar, etc. can be seen as some manifestations

in this respect.

The relativistic space-time theory is a time-space theory of the quantitative
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description of the gravitational field ethericity. When people use the gravita-
tional field ethericity to describe the microscopic system, the special relation-
ship caused by the implicate order of the microscopic system should be treated
by quantum mechanics. The combination of quantum mechanics and relativity
can describe the microscopic material phenomena well. Similarly, in the cos-
moscopic system, the cosmoscopic implicate order also causes some quantita-
tive relationships that are difficult to understand intuitively. Therefore, we be-
lieves that in the gravitational field ethericity just as quantum mechanics be
used to coordinate the theory of relativity to quantitatively describe the micro-
scopic system, a special “cosmoscopic mechanics” should be established. In this
way, it can better cooperate with relativity to reveal the mystery of the cosmos-

copic system.

Now, we name the relevant interval as follows: the gravitational field in-
terval is the macroscopic; the interval larger than the macroscopic, but can be
described by the gravitational field ethericity is the cosmoscopic; the interval
smaller than the macroscopic, but can be described by the gravitational field
ethericity is the microscopic; greater than the cosmoscopic is called su-
per-cosmoscopic; smaller than the microscopic is called super-microscopic. The
super-cosmoscopic and super-microscopic is currently not recognizable by hu-

man beings. Figure 1 is a schematic diagram of this aspect.

The contradictory universality of things determines the infinite diversity of
the forms of material existence. We believe that not only the existence form of
object and interval field ether are infinite, but the basic existence forms of mat-
ter are also infinite. The interval field ether is a basic existence form of matter
that is higher by one order than the object. Above the interval field ether, there

may be the basic existence forms of matter of more high one order, high second
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order, and so on. This kind of assumption makes us have a rough outline of the

material structure of the whole universe: the generalized object is infinitely se-
parable; the interval field ether divides the infinite series of generalized object
into field interval series that there are the property differences among the inter-
val field ethers. In this infinite series of field ether, it can be further divided into
a material layer that is more high one order than the interval field ether and so
on. For such a cosmic material structure, we call it a “multi-order hierarchical

cosmological model.”
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Figure 1. The relationship between object hierarchy and filed ether hierarchy

In fact, in the partial material world, there is also a “multi-order hierarchic-
al” phenomenon. Take the plant world, in the long-term evolution process,
plants have formed countless species. Above the species, it can be divided into
genus; above the genus, it can be divided into family; above the family, it can
be divided into order, and so on. These “species”, “genus”, “family”, “order”,

etc. represent some basic characteristics of plants. The local material world is

limited, the universe is infinite, and the material structure of the entire universe

)
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should be an infinitely extended “multi-order hierarchy”.

4. Summary

The theoretical basis and observational evidence of modern cosmology
have certain unreliability, which is frustrating, or difficult to accept, but not
surprising, because science is endless, and both physics theory and observation
methods would have certain limitations. The universe, as the whole of all exis-
tences, is infinite in time, space, and the forms of matter. We can only gradually

recognize and constantly approach the truth of the universe.

In the past, the mainstream cosmology always thought that it could de-
scribe the whole universe, and inadvertently put a certain material form in the
center of the universe, and thus, can all be classified to the “central cosmology”:
Aristotle's cosmology is the earth center theory; Copernicus’s cosmology is the
center theory of the sun; the hierarchical cosmology is the center theory of ob-
ject; Newton and Einstein’s cosmology based on general relativity are the center
theory of gravitational field and so on. They are all very one-sided. Every part
of the material world is constantly moving and evolving, but the all-encom-

passing universe cannot be created or destroyed as a whole.
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