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Introduction
Although general relativity has made some remarkable 
achievements, some basic problems have not been well solved, 
such as the physical meaning of the coordinates of Schwareschild 
metric, whether general relativity is the curved theory of space-time 
or the theory of gravity in flat space-time, whether the constant speed 
of light is true in the gravitational field, the singularity problem of 
the field equation, and whetherthe existence of black holes is true 
[1]. The basic problem has plagued the development of general 
relativity, but also led to some confusion in practice. For example, 
on the one hand, the radial coordinates of Schwareschild metric 
are not interpreted as the normal radius, while on the other hand 
the radial coordinates on the solar surface are treated as the radius 
of the sun in calculating the curvature of light on the surface of 
the sun, resulting in conceptual confusion. In order to deal with 
these problems systematically, this paper starts with the most basic 
problem, that is, solving the metric of the spherically symmetric 
gravitational field represented by coordinates in the usual sense.

Spherically symmetric static metric represented in usual 
coordinates
We just have to solve for the metric form in the usual spherical 
coordinates, and the form in other coordinates can be obtained 
by coordinate transformation. Indices , , , , 0,1, 2,3µ ν λ α β =
Space-time coordinates 0 1 2 3( , , , ) ( , , , )x x x x x t rµ θ ϕ= =  0 1 2 3, , ,x t x r x xθ ϕ= = = =  represent the usual time, radius, 
and pole angle, respectively. According to the observational theory 
of general relativity,   is the time recorded by a stationary observer 

at infinite distance, r is the distance measured from the origin to 
another point, and ,θ ϕ  are the polar angle measured.

The discussion in this paper is carried out in the system of natural 
units, the speed of light  , c = 1 and it is agreed that the space-time 
linear element without gravity is a flat space-time linear element

2 2 2 2 2 2 2( sin )ds g dx dx dt dr r d dµ ν
µν θ θ ϕ= = − − +

According to general relativity, in a spherically symmetric gravita-

tional field, in the coordinate system ( , , , )t r θ ϕ  the general form 
of space-time line elements is [2-7]

2 2 2 2 2 2( , ) ( , ) ( , ) ( , )( sin )ds g dx dx B r t dt Q r t dtdr A r t dr D r t d dµ ν
µν θ θ ϕ= = − − − +

The condition of this formula is only spherical symmetry, which 
is applicable to the gravitational field of both static and oscillating 
gravitational sources. We’ll just talk about static, which is what 
Newtonian gravity describes. The field quantity is independent 
of time, so the metric tensor gµν  no longer contains time. 
Considering the symmetry of static time inversion, it is necessary 
that . 01 ( ) 0g Q r= =  Therefore, for the static case of spherically 
symmetric, space-time line element can be written as

2 2 2 2 2 2( ) ( ) ( )( sin )ds g dx dx B r dt A r dr D r d dµ ν
µν θ θ ϕ= = − − +    (1)

We just have to solve for three functions B(r), A(r) and D(r) . In 
order to ensure that the meaning of coordinates is always clear 
and unchanged, this paper will not continue to simplify (1) into 
the so-called standard form through coordinate transformation, 
but directly solve with the gravitational field equation. Firstly, 
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the source external solution of the field equation is determined , 
which is the solution satisfying the vacuum field equation              , 
and then the source internal solution is determined.

When the metric is expressed in ordinary coordinates, general 
relativity naturally becomes the theory of gravity in flat space-
time, which is only higher than Newtonian gravity. But this is 
the case for the observer at infinity, where space-time is flat and 
curved as gravity alone; for local observers, it is more like the 
curved theory of space-time, because the observed quantities are 
related to the local space-time geometry, such as the speed of time 
passing is different in different places.

On the other hand, from the point of view of force action, no 
force can accelerate a particle to more than the speed of light, and 
gravity is no exception. So the limit of the speed of light should 
still be reflected in the gravitational field, that is, the speed limit 
of all motions in the gravitational field should still be 1, the speed 
of light should always be 1, relative to the observer at infinity. 
In this paper, we solve for this kind of metric which reflects the 
invariance of the speed of light, which requires

 ( ) ( )A r B r= .
 
For

static fields that are spherically symmetric, we have

 
2

00 11 22 33( ), ( ), ( ), ( )sing B r g A r g D r g D r θ= = − = − = − ,

              .  And correspondingly

According to the definition
     
repeating indices up and down means summing from 0 to 3, Note 
that the connection is symmetric with respect to two subscripts and  
       haveonly diagonal terms, so when                  , we have
and when                        , we have

When there are two identical indices, we have

                                  ,
                                  

where a, b are specific values of 0, 1, 2, 3. So repetition does not 
mean summation. It’s not hard to figure out all of its non-zero 
connections as follows [2-7] 

According to definition
 

           
It’s not hard to figure out all the components, and just to simplify 
things, I’m going to write prime as the derivative with respect to 
r  that is
                                                     
                                 ,                   , so we have

                                           ,                           When            ,

we have         , it means that the vacuum field equation is 
automatically satisfied. Therefore, we are left with the following 
three equations containing B(r), A(r) and D(r).

                                                                                  (2)                                                                                   
 
    
                                                                                            (3)

     
                                                               (4)

From                             we obtain   

                                                                                                       ,

namely                                       , integral to it we have , 

                                                                                    ,      

is the integral constant. Because
at infinity, so 

                                                       and further we have

 
                                 plugging it into the equation (4) gets

                                      which is a first order linear ordinary differential     
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equation with respect to B, and its general solution is
where       is integral constant.

In the distance                ,                        therefore                    , 
where G Newton’s gravitational constant, M is the mass of the 
source of gravitation, so we have

Substitute A, B into equation (2)  you get an identity with respect 
to D, namely,  no matter what form D = D(r)  is this identity can set 
up, and arbitrarily specifying a D(r) corresponds to a unique A(r) 
or B(r), so one can pick the appropriate D(r) so that A=B.

So far, we can say that the vacuum field equation                        does have 
the solution of A=B, and it is unique, too. This solution is not hard 
to solve, let’s take A=B, then  

                                   , so                            namely

And integrating both sides gets 
from which we can inversely solve for D=D(r) . Here C3 is integral 
constant, which can be determined by the continuity of D(r) on 
the surface of the gravitation source, and can be ignored under the 
weak field approximation. In section 5 of this paper, this integral 
constant will be specifically calculated. 

At this point, we obtain the complete form of the space-time 
line element outside the static gravitational source in the usual 
spherical coordinate system, which reflects the invariance of the 
speed of light

                                                                                                 (5)

Where  D=D(r)meets

                                                                                                 (6)

It can be seen from (6) that when                      the value of  r is negative 
infinity, while the distance of   cannot be negative. Therefore, there 
must be                   and no so-called event horizon singularity, no 
black hole to speak of, and no interchange between space and time.

Writing (6) as                                                                and using

the limit                      we know that at infinity                , in the distant 

or weak field approximation

Finally, to emphasize that the constant speed of light is not only 
a theoretical requirement, but also a basic observational fact, the 
photon that we have seen so far, no matter which star it comes 
from, escapes its gravity and comes to earth at the same speed; In 
turn, the cosmic rays we measure, no matter which star they come 

from, break free of the star’s gravity and reach the Earth at no more 
than the speed of light, even if they are very close to it. These facts 
are sufficient to show that light speed of 1 should still be satisfied 
in a gravitational field, and that light moving at least in a radial 
direction is not affected by gravity. General relativity must fully 
respect this basic fact.The authors argue that not limiting the speed 
of light in a gravitational field is a mistake in general relativity, and 
it was this mistake that led to the series of mistakes that followed.

Mercury precession and the curvature of the sun’s 
surface
Now consider the motion of Mercury around the sun described in 
equation (5). Let’s say that Mercury is in the plane

                                                                                           (7)

Geodesic                                        set µ=0 notice that

                                         get

Its solution is              , a is the integral constant. Set µ=3, notice that

                                        
,                                        

we have

Its solution is               , b is the integral constant. Insert them to (7) 

use                      , we get

This is an ordinary differential equation with         as a function and
    as an independent variable, notice that

                               set                , we have 

and inserting it to the above equation gets,

derivative with respect to φ  gives the orbital equation of the planet

                                                                                (8)

This is an elliptic equation with precession, in the same form as the 
equation of the orbit of the planets that you get in your textbooks, 
but u here is not      but       . The precession angle is
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when we take r as the radial coordinate, where     is replaced by

        and         stand for aphelion and perihelion respectively. So, 
the precession angle is now

where          is replaced by 

                         and                             are the values at aphelion and 
perihelion respectively, which satisfy (6). Similarly, the angle at 
which light bends on the surface of the sun
where                          is the value at the surface of the sun, which satisfies 
(6), and       is the radius of the sun. The specific calculation needs 
to be completed after the integration constant C3  is determined in 
section 5.      

And finally, the one that needs to be emphasized is, pay attention 
to the sign                             use

                                                             , we have

This was to be expected. Since it does not explicitly contain r, 
it can be regarded as the space-time metric with                      as 
the independent coordinate variables, and the physical content it 
describes is equivalent to [5].

Connection with the mechanics of special relativity and 
the fundamental crisis of black holes
The invariance of the speed of light described by (5) is easy to see. 
Suppose that the photon moves in the radial direction,
           and from (5) we can get

                                             namely

radial speed of light is constant. And now we look at the light 
moving tangentially, set             ,            ,             , 

the tangential speed of light is obtained from (5) by

and ( 6 ) tells us that the smaller

                                                    is than 1, the larger                                                          
is than 1, so the deviation of

from 1 is actually very small, and you can still think of it as 1. It 
is in this sense that we say that (5) describes the speed of light 
invariant, not strictly constant. This slight change in the tangential 
speed of light causes light to bend near a celestial body, otherwise 
travels in straight lines. The previous result is

(which can be obtained from (10) below), and it is not hard to 
see that when             , the tangential speed of light is zero and 
the deviation from 1 is severe, although it means also that light 
can bend, does not reflects the invariance of the speed of light. 
The correctness of (5) is reflected not only in the invariance of the 
speed of light, but also in the natural connection with relativistic 
mechanics under the weak field approximation. (5) Provides

                         ,                             ,                ,                           ,

                              It is easy to calculate that 

                                                                         ,                     .

The dynamic equation describing the motion of free particles in 
a gravitational field is the geodesic equation, and the proper time 
must be eliminated when solving for acceleration, and the geodesic 
equation after the elimination of proper time is

It is the basic formula for calculating particle acceleration, which 
is derived in detail in post-Newtonian mechanics [3] and will not 
be repeated here.

Let the particles move in the radial direction, 

set              ,          , we have
 
                                                                                                             (9)

Obviously as v2=1, the acceleration of the particle is zero, 1 is the 
limit velocity. So far we see that the invariance of the speed of light 
is consistent with the speed of light limit, and admitting that the 
speed of light is constant necessarily leads to the speed of light 
limit. In the distance                 which means that in the weak field 

approximation there is

which is exactly the mechanical equation of special relativity. 
Therefore, we say that (5) shows the connection of the gravitational 
theory of general relativity with the mechanics of special relativity 
under the weak field approximation where                                  is the 
mass of motion of the particle.

Next let’s talk about the problem with the Schwareschild metric 
and Schwareschild metric is
                    
                                                                                                               (10)

Obviously it’s also a solution that satisfies the vacuum field equation 
in the coordinate system                 , and is the same thing as just 
setting                in (5). There’s nothing wrong with the math, it’s 
worth saying that because of the singularity                   , and (10) must 
be a defective metric. Although the curvature of the sun’s rays and 
the precession of Mercury calculated with it are consistent with 
observations, it does not mean that it is entirely correct, because it 
causes serious problems in other ways. For example, it can lead to 
faster-than-light motion in flat time space, directly contradicting 
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the basis of special relativity. In order to avoid the obvious defect 
existing in (10), the ordinary textbooks do not interpret the r  there 
as the usual radius, but instead refer to it as the radial parameter 
with fuzzy meaning or standard coordinates or something else [1-
8]. But this is unhelpful and leads only to conceptual confusion, 
for since the curvature of the sun’s surface and the precession angle 
of Mercury have been calculated with r as the usual radius, there 
should be no other explanation, and the basic concept must not be 
ambiguous. Obviously, the r in (10) cannot be associated with the 
perihelion of Mercury’s orbit or the radius of the sun if does not 
give it the meaning of usual radius.

The predicted black hole is also the result of treating the r in (10) as 
the usual radius. Here’s how black holes are predicted: let the light 
moves along the radial direction,                       ,                 , from(10)
we get

on the surface we have              , 

The result is that, from the observer’s point of view at infinity, the 
photon stops on the surface, and the matter inside the surface can’t 
emit light, and the light from outside the surface can never reach 
the surface. That’s where black holes come from. Obviously, if 
don’t give r the meaning of usual radius, normal vector diameter,
dr/dt, doesn’t have the meaning of normal velocity. We should 
realize that the space-time metric is not a linear superposition of 
the metric of each independent celestial body, so the black hole 
must be formed by a relatively isolated system. If there are other 
substances with non-negligible mass around, the symmetry of the 
sphere is bound to be destroyed, and (10) will lose the premise of 
existence. In this case, the metric needs to be resolved from the 
field equation.

Next show how (10) predicts faster-than-light motion in flat space 
time. (10) provides

                            ,                  ,                                    ,                              ,
 
                                  ,                                   It is easy to calculate that 

                                          
                                           

and let the particle moves in the radial direction
                               set µ=1 we have

clearly as

and you can see that the direction of the acceleration is actually 
going outward. We know that electromagnetic forces can accelerate 
charged particles to near the speed of light 1, so we can expect a 
large enough accelerator or other device at   of the gravitational 
field to accelerate a charged particle to                     then let it shoot 
out in the radial direction, and we want to know if it’s traveling at 
infinity faster than the speed of light.

For thesake, let’s calculate the velocity of the particle at infinity 
described by the equation

and the actual velocity is obviously greater than that. Since

                                                      
the solution is

k is the integral constant. For             ,                     so when the 
particle travels outward from r0 with initial velocity v0, the velocity 
at infinity is

It can be seen that when                  , as long as                  are large 
enough, the velocity of the particle reaching the infinite distance 
can be greater than 1, which is not allowed by the basic assumption 
of special relativity. It shows that (10) is not suitable to describe 
the strong gravitational field and high-speed motion, so the black 
hole predicted by it is not reliable. If the electromagnetic force 
in the gravitational field cannot make the initial velocity of a 
charged particle              ,but this violates the independence of the 
electromagnetic force and gravity, there is no reason to think that 
the electromagnetic equipment in the gravitational field cannot 
make the velocity of a charged particle close to the speed of light 1.

Since 2015, detectors have been claiming to detect gravitational 
waves from black holes, but there has been intense opposition 
[9-11], with opponents arguing that LIGO detects nothing more 
than noise. The authors argue that black holes do not exist and 
that even gravitational waves detected do not come from them. 

The invariant solution of the speed of light in the 
gravitational source
First of all, when we say that the speed of light in the gravitational 
source does not change, we do not mean that the speed of light 
moving in the medium does not change, but that the speed of light 
moving through a hole in the gravitational source does not change, 
that is, it is still equal to 1. In fact, if we think of the Milky Way 
as a source of gravity, the space around us is the hole in the Milky 
Way. Therefore, it is of practical significance to solve the invariant 
solution of the speed of light in the gravitational source.
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where γ is the coupling constant                                               is 
the energy -momentum tensor of the gravitational source. From 
definition

then               ,                  ,                                    
 
For the static source ui=0                                   namely
u1,u2,u3 = 0,                            , then  

and the equations (2), (3) and (4) can be rewritten as

                                                                                               (11)

                                                                                                           (12)

                                                                       
                                                                        

(13)

From

                             get

which is a first order linear ordinary differential equation with 
respect to      , and its general solution is

Namely                                                  

Because of the weak field approximation             ,  A  has to be close 
to 1, so the definite solution is

                                                                                                  (14)

Pay attention to the signs

                        ,                            ,

Insert them into (13) and notice that                                                    
                                                          
                                                               ,

we have

                                                                             
                                                                                (15)

Whose general solution is 

and to make B(r)  continuous at the boundary, the definite solution 
is

                                                                                                    (16)

Where De=(re) is the value of D(r) at the boundary and re is the 
radius of the source. Notice that r still does not appear in (15) or 
(16) in explicit form. Similar to the external solution, substituting 
(14) and (16) into any of (11), (12) and (13) you get the identity 
respect with to D, that is, this is true regardless of the function of 
D=D(r), regardless of the value of γ. So we can pick some function
D=D(r) such that A=B is determined by the following equation

                                                                                                      (17)

On the other hand, we know             from the field equation, 
that is, the covariant divergence of the gravitational source is zero, 
also known as the conservation law, which describes the motion 
state of the continuum within the gravitational source (geodesics 
describe the free motion of a single particle). For a static source, 
this equation becomes[3]

                                                                           (18)

Modification of the coupling constant of gravitational field 
equation and the source internal solution of D(r) 
When the pressure at the surface of the gravitational source is 
set as zero, it can be seen from (15) that if the geodesic equation 
is required to return to Newtonian gravity under the weak field 
approximation, the coupling constant γ must be equal to -8πG , 
which is the previous result. But this result should be considered 
wrong, because it leads to a lot of singularities that shouldn’t occur. 
One of the most common singularities is that when the ratio of the 
mass to the radius of an object is

the pressure inside the object becomes infinite [3], which is 
obviously absurd. Pressure can never be allowed to be infinite, it 
means that the celestial bodies can’t exist, and             

is in principle arbitrary, At least should not be restricted by general 
relativity. Pressure appears infinite shows our theory is not perfect 
yet, this is the reason why this paper tries to modify the coupling 
constant. As we will see, when the pressure is negative, the 
coupling constant is identified as 4πG, which not only eliminates 
singularities, but also solves cosmological problems.

I need to say a few words about negative pressure. In the history of 
physics, there have been countless times when negative quantities 
have been squeezed out, but ultimately they have proved to 
hinder scientific progress. It is reasonable to believe that rejecting 
negative pressure is also a bias.

Einstein’s original explanation of this pressure term showed that 
he did not refuse to take a negative value. In the book “the meaning 
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of relativity”, Princeton University Press Published 1922 (page 
117), for                  Einstein said: we “shall add a pressure term 
that may be physically established as follows. Matter consists of 
electrically charged particles. On the basis of Maxwell’s theory 
these cannot be conceived of as electromagnetic fields free from 
singularities. In order to be consistent with the facts, it is necessary 
to introduce energy terms, not contained in Maxwell’s theory, so 
that the single electric particles may hold together in spite of the 
mutual repulsion between their elements, charged with electricity 
of one sign. For the sake of consistency with this fact, Poincare has 
assumed a pressure to exist inside these particles which balances 
the electrostatic repulsion. It cannot, however, be asserted that this 
pressure vanishes outside the particles. We shall be consistent with 
this circumstance if, in our phenomenological presentation, we 
add a pressure term. This must not, however, be confused with 
a hydrodynamical pressure, as it serves only for the energetic 
presentation of the dynamical relations inside matter.” From this 
statement, it can be seen that Einstein did not equate pressure as a 
source of gravity with the dynamic pressure of a fluid, but regarded 
it as a phenomenological representation of all the action within 
matter, including the electromagnetic force. It is not surprising that 
a negative value is taken.

Now let’s solve for D(r) in the source with negative pressure 
and determine the coupling constant. For the convenience of 
calculation, we solve the D(r) in a spherically symmetric gravity 
source with uniform density                 .Should understand density 
is a statistical concept, the density of a point refers to the average 
value of a small range near the point, so for some celestial 
bodies such as the sun is not too big to its density as a constant is 
reasonable, which is equivalent to the whole body as a statistical 
volume element, so the D(r) solved here are suitable for the sun 
and other objects that are not too big.

When    in the gravitational source is regarded as a constant,             
is obviously the solution to (18). Since the geodesic under the weak 
field approximation must return to Newtonian gravity, there is

on the surface of the source, and it is not difficult to see from (15) 
the coupling constant γ=4πG.

Notice that

                                                                       ,

in the weak field approximation

                ,                   ,             ,

take            and De  as constants, and take γ=4πG , the integral of 
both sides of (17) is easy to work out,  we get

                                                                                               (19)
                                                                                              
The general solution of the equation is obtained by the method of 
separation of variables

As r = 0,            , which is because the force on the particle at the 
origin is zero, and use (15), at the origin D = D(0) = 0, as a result
C4 = 0, then the definite solution of (19) is

                                                                                                           (20)

This is the relationship between D  and r in the gravitational source 
which meets the requirement of constant speed of light, and is an 
implicit function. By the way, the reason why the field equation 
can accommodate additional conditions is ultimately that the 
metric tensor satisfies Bianchi identity, the ten components of the 
field equation are not completely independent, and the additional 
conditions can be added before the equation can be solved.

Apply (20) to the surface of the source, and set D = De = D(re), we 
can solve  De on the boundary. In the specific calculation, we still 
need to make an approximate treatment. We expand both sides of 
(20) by Taylor and take a second-order approximation, notice that

                      and plug in                 as a first order approximation, 

we have

so                             at the boundary.

So far, we can determine the integral constant C3  in (6). Apply (6) 
to the gravitational source, i.e. the surface of the celestial body and 
set                                                                and make an appropriate 
approximation we have

With the C3, the calculations of mercury precession angle and 
light bending can be completed. The calculated results are little 
different from the original ones and conform to the observations.

Next, it needs to be proved that the modification of the inverse 
square force of D(r)  obtained on the surface of the celestial body 
is within the allowable range of observation, that is, it has no 
contradiction with observation. Taking the sun as an example, 
it can be seen from (9) that the gravitational acceleration at the 
surface of the sun

Notice that the boundary is also where     deviates the most from 
r, and the further you go, the smaller th e deviation. So you just 
have to look at the correction of the inverse square force at the 
boundary.

For the sun, its                                 m,                                         kg
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then the acceleration of gravity at the surface is

It can be seen that the gravitational acceleration on the surface of 
the sun increases by 4.9 parts per million of the inverse square 
force, which is negligible and consistent with observations. This 
means that the D(r)  obtained here is reasonable. Notice that

                            is a dimensionless number, and in IU it is

It should also be noted that (10) also implies a correction of the 
inverse square force, which gives the acceleration of gravity at the 
surface of the sun is.

It requires the inverse square force to be reduced by 4.5 parts per 
million, and the deviation is small, which is why (10) is a good 
description of low-speed motion.

Further interpretation of the physical significance of 
negative pressure
Einstein did not interpret the pressure term in a gravitational source 
as the dynamic pressure of a fluid, but as a phenomenological 
representation of the pressure within a matter to balance the 
electromagnetic force and prevent charged particles from being 
disintegrated by electrical repulsion, which we should accept.
Einstein didn’t point out that the pressure is produced by what power, 
today it is easy to infer, prevent the disintegration of the protons and 
neutrons are strong, prevent electronics is the disintegration of the 
weak force. Therefore, the pressure term should be understood as 
a phenomenological representation of the combined effects of the 
strong, weak, electromagnetic, gravitational, and all other forms 
of action within a matter, representing the total binding energy 
that holds the matter together, represented by the potential energy 
of the system. In other words, if you divide the matter infinitely, 
and you move each part to infinity, the work done is the volume 
integral of the pressure, which is negative, and the absolute value 
is equal to the mass of the gravitational source, namely

which is like adding a physical condition to make the solution of 
the pressure definite. In fact, the form of the gravitational source 
already determines the interpretation of  P. As gravitational source 

if p is still understood as the normal dynamic pressure, then the 
field equation can only be used to solve for the metric of an ideal 
fluid, which is obviously not required by general relativity, and the 
dynamic pressure in a solid is generally considered to be zero, let 
alone (18).  Can p be understood as a thermal pressure? Neither, 
because the thermal pressure is absorbed by     in the form of 
thermal kinetic energy and cannot be repeated to appear.
 
The fractal generation model of galaxy formation
Cosmic space is treated as isotropic, and the metric that describes 
this kind of space time in a co-move coordinate system                  is 
the Robson-Walker metric

                                                                                                (21)

Where R(t) cosmic scale is factor and k is a constant. ᶩ is the 
radial coordinate, and the other books write it in terms of r, just to 
distinguish it from the usual radius, normal vector diameter, here ᶩ   
instead of r. The field equation

with coupling constant 4πG is applied to the universe, that is, 
combined with Robson-Walker metric, the following two equations 
are obtained 

                                                                       (22)

 
                                                                       (23)

(22) Shows that k is negative, which proves that space-time is 
infinite, that is, open. (22) is equivalent to the original Friedman 
equation, just replace the G there with        to get (22). (23) is 

the so-called energy equation, which is in the same form as the 
original result. Now, put             in (23), get                          ,
whichmeans that the density and pressure remain the same as the 
universe expands or contracts, and new matter must be created 
continuously in the universe.

Notice that the density is constant, and the derivative of both sides 
of (22) is not hard to find a general solution to (22)

                                                                                  (24)

It shows that the universe expands and contracts in cycles, with two 
integral constants k1, k2 . Considering that time has no beginning 
and no end, the moment of R(t) = 0 has occurred countless times. 
Let’s define the nearest moment of R(t) = 0 as zero, which is the 
moment t = 0, then k2= 0. It is easy to calculate that

Hubble parameter

Since everything disappears at R(t) = 0 [19], including light, the 
universe in the last cycle is unobtainable and of no concern to us. 
What we care about is the age of our universe from the beginning 
(t = 0 ) of the most recent cycle of expansion to today, from (24) 
we get our universe’s age

                                                                             (25)

By substituting the observed density                                of the 
universe and the Hubble parameter                                                       into 
the above equation, get                            a, i.e. 13.7 billion years, is 
the same as the previous theoretical results.

It can be seen from (24) that the cyclical period of expansion and 
contraction of the universe is                                                   years, 
namely 200 billion years, so the universe is currently in the 
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expansion stage and will begin to contract after rest 36.3 billion 
years. Contraction is the reverse of expansion

On the other hand, since the negative pressure is confined to the 
inner part of the celestial body, the formation of new matter can 
only take place in the celestial body. Apply the field equation to a 
celestial body, that is, use                to get                               

[19]. Here, V is the volume of the object,  m is its mass,          are 
its internal pressure and density, take the average. Of course, the 
results is also suitable to apply to a galaxy.

In order to keep the density of the universe unchanged during the 
expansion process, the galaxy or celestial body must grow with the 
expansion of the universe and satisfy                 Since

the integral is m=CV, C is integral constant, so

This gives a picture of the evolution of the universe: everything 
is expanding, not only the space between galaxies is expanding, 
but the galaxies themselves are expanding, and new matter is 
continuously being created within them. Since the whole and 
the part follow the same generation law -- Habbo expansion, the 
universe has an infinite nested self-similar fractal structure, the 
formation process of the galaxy is the generation process of the 
fractal, the whole universe is an infinite and constantly growing 
fractal.

Many people have recognized the fractal structure of the universe, 
but they are unwilling to explain the formation of galaxies by 
the gradual growth mechanism of fractal formation [12-18]. The 
biggest obstacle is that they cannot explain the formation of new 
matter. Now with              , the formation of matter is no longer a 
problem.

Previous theories of galaxy formation believed that galaxies were 
formed by the gradual accumulation of matter that existed after 
the Big Bang, which in effect acknowledged that galaxies existed 
long ago, evolved only in their form, and thus could not explain the 
fractal structure of galaxies. Observations and experiments tell us 
that all fractals are formed from nothing and grow as a whole. For 
example, the growth of organisms, the accumulation of electrodes 
and the formation of lightning are all specific fractal generation 
processes. However, unlike the growth of organisms, the growth 
of galaxies is not formed by absorbing environmental material, 
there is no material exchange between galaxies, and the galaxies 
are growing simultaneously, so the increase of galactic material 
can only be achieved through their own internal action, p and                                                                                                                                              
    represent both opposing and unified contradictory sides.

Figure 1 is a step-by-step magnification of the Milky Way. It 
represents the actual growth process of the Milky Way. As the 
universe expands, not only its size and mass increase, but also its 
brightness increases. Of course, in the inverse process galaxies 
gradually disappears, corresponding to the contraction of the 
universe [19].

Figure 1: The Gradual growth of the Milky Way galaxy

Figure 2 is a step-by-step magnification of a piece of cosmic space, 
which represents the actual expansion process of cosmic space. 
The white spot in the image represents galaxies, not only the space 
between galaxies is expanding, but also the galaxies themselves 
are expanding.

Figure 2: Schematic diagram of the formation process of space

For a more detailed discussion of the expansion process of the 
universe and the fractal structure of galaxies, see the author’s 
paper and related papers [15-19]. It should be pointed out that in 
the reference [18], only the speed of light under the weak field 
approximation is required to remain unchanged. In this paper, 
it can be regarded as an improvement, but the main conclusion 
remains unchanged.

Appendix: It is proved that the pressure inside the 
celestial body can appear infinitely when the coupling 
constant of field equation is taken as -8πG
We show that when the pressure at the boundary of the celestial 
body is set as zero and the coupling constant is γ=-8πG, the 
pressure inside the celestial body can be infinite. I’m still 
going to set     as a constant. The symmetry of the sphere 
ensures that p  is only a function of r. From (18) know 

multiply both sides by            and you get

Considering (15) we have

Since     is a constant, the integral on the right hand side is easy to 
calculate, I’m going to get
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notice that at boundary          . So we obtain 
 
where

Obviously for 3=β,           and 

If there are no singularities in an object, it must hold that

which shows that the higher the density is, the smaller the upper 
bound of the surface D  is. Notice that D  is an increasing function 
of  r, at the origin D=0 . So the bigger the    is, the smaller the 
radius is, and beyond that the internal pressure is going to be 
infinite. Since

we have

and taking into account of inverse square forces        doesn’t deviate 
by much from 1, sogenerally to say, we have

Inserting                      into (16) gets

obviously for β = 3, B = 0, and it can be seen from (1) that the 
speed of light at this point is zero, such as the speed of light in 
tangential motion

So far we say that the pressure singularity is inseparable from that 
the speed of light is zero, and on the other hand the speed of light 
is zero is the result of the speed of light is variable, which means 
that the singularity can be avoided as long as the speed of light is 
constant, which is why this paper emphasizes the constant speed 
of light.

And again, even though what we’ve shown here is that the internal 
pressure becomes singularities when the radius of an object with 
a constant density increases to a certain extent, for an object with 
a general density where   is a minus function of , that’s still true. 
For example, if the surface density is , the radius must not exceed ,                                                                                                                                                
                     otherwise there will be a singularity.

However, conceptually, for an object of finite density and finite 
size, its internal pressure should also be finite. The occurrence 
of a singularity only indicates that our theory is defect or wrong. 
There is no singularity in nature, and the singularity is only in the 
mathematical equation. When encountering singularity, people 
should first think of modifying the theory rather than trying to 
make the nature meet the needs of the theory, which is the cause 
of modifying the coupling constant of the field equation in this 
paper. There is always a danger in the field of astronomy. Because 

false theories are not easy to be disproved immediately, people 
like to fantasize about some reasons to prevent these theories from 
being eliminated immediately. For example, the introduction of 
dark matter and dark energy is a typical example of this kind of 
fantasy, which interferes with the correct understanding of nature 
and hinders the progress of science. Therefore, the identification of 
the truth and falsehood of the theory should be guided by advanced 
philosophy in addition to insisting on the connection with reality. 
Firstly, the outline of the theory should be judged from philosophy. 
Otherwise, I will get lost in the details of mathematics and walk 
further and further on the wrong road. We should understand 
that wrong theories can only explain a phenomenon in isolation 
and cannot be used to guide practice, especially in other fields. 
The cycle of the expansion and contraction of the universe fully 
embodies the idea of the reverse of the extreme of the material 
dialectics, and organically combines the infinity of space-time 
with the observed fact of the expansion of the universe, so it is the 
only correct model of the universe.
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