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Abstract

This paper studied the revisions to Einstein’s theory of relativity, introduced the concept of “size
mass” and put forward the new relativity mass-velocity formula; and then it put forward Liu’s
Cosmological Model, analyzed the nascence, birth and development of the universe, obtained the
Universe Moving Equations, and calculated the present universe’s parameters; and it analyzed the
conditions that a celestial body occurs the similar big bang and the model that the Galaxy occurred
the second big bang. The results show that at its nascence, the universe was a big neutron of which

the temperature was 8.876x10%°C, the radius was r, = 4.84x10" m and that was at rest, under

the action of temperature energy (heat energy) releasing, the center of this big neutron generated
repulsive force to the surrounding. Under the common action of the repulsive force and gravita-

tion, at the moment t, =6.77x 10~ s, the Big Bang occurred. Since the Big Bang, most celestial bo-

dies have been leaving the center of the universe and spreading around with velocities above
0.47c, and the universe is constantly expanding. When an object moves relative to the absolute
frame of reference, its three-dimensional size will shrink by the same proportion. The four-
dimensional Minkowski space-time is meaningless. The size mass of a system is reduced, if its
temperature is maintained unchangeable, then its energy will be correspondingly reduced, and
the other system accepts an increase of size mass, if its temperature is maintained unchangeable,
then its energy is correspondingly increased.
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1. Amendment to Einstein’s Special Theory of Relativity

1.1. Frame of Reference

We take the absolutely rest ether as the basic frame of reference, call the values measured in this frame of refer-
ence as absolute values or true values, and call this frame of reference as absolute frame of reference; while call
the coordinate system which is moving with a constant velocity relative to the absolutely rest ether as the inertial
frame, and call the values measured in this frame as relative values or observed values. The parameter without a
prime is the absolute value of this parameter while the object is at absolutely rest, and the parameter with a
prime is the relative value of this parameter while the object is moving relative to the absolutely rest ether. The
measurement unit is the earth system unit (i.e. the international metric system), and the source to be traced is the
present earth.

1.2. Lorentz Transformation

Suppose that the inertial frame is moving with a velocity v (which is parallel to the axes x and x') relative to the
absolute frame of reference, we introduce the Lorentz Transformation ([1] [2]):

o = X—vt 1)
2
1-V
CZ

t’:C—z. 2)

From Formulas (1) and (2), we get

So

AX =X, — X = - [(%—%)-v(t,-t)]= —(Ax-v-At) A3)

AUt 2{(t2—t1)—clz(xz_xl)}: 12(At_iz.ij. @
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For an object which is moving with a velocity v together with the inertial frame, if we want to measure the
length of this object, we must observe the two ends of it simultaneously, then At' = 0, inserting it into Formula (3)
and (4), we get:

2

, v
AX = AX-[1-—. (5)
c
VZ
That’s say, for an object moving with the velocity v, its length is contracted to be the ,/1-—- times of its
c
length at absolute rest, i.e. its length become shorter.
The Formula (5) is the famous scale reduction (Lorentz contraction) formula.
For a point on this moving object, there are Ax = 0 and Ax' = 0, inserting them into Formulas (3) and (4), we

! At.
2
1—

get At' = At = 0, while we can not get the time dilation (slow clock) formula At'=

\'
CZ

1.3. The Error of Slow Clock Formula
Suppose that there is a vacuum tube the length of which is Ax, when this vacuum tube is at absolutely rest, it

needs a time of At for the light to transmit a distance of Ax in the tube, i.e. there is ¢ :%. While if this va-

cuum tube is parallel to the axis x' of the relative frame along the direction of its length and moves together with
the relative frame with a velocity v (which is parallel to the axis x'), the length of it will contract to be
2

Vv . . . 1 .
AX"= AX-,[1-— . If the slow clock formula is tenable, i.e. it needs a time of At’:—zAt for the light to
¢ v

1——
2

transmit a distance of Ax' in the vacuum tube of the relative frame, and then there is:
AX' vZ ) AX v?
—=l-—|—=|1-=|c
At c” At c
V2
That’s say, the transmission velocity of the light in the vacuum of the inertial frame is (1——2} , the hypo-
c

thesis that the velocity of light in vacuum is unchangeable is not tenable anymore. So the slow clock formula is
wrong.

1.4. The Error of the Derivation of the Time Dilation Formula of Einstein’s
Special Theory of Relativity

@yvind Gren and Sigbjgrn Hervik derived the time dilation formula At= At" of Einstein’s Special

VZ

s

Theory of Relativity by using the light clock model consisting of two parallel mirrors ([3]). Here, At' is the cycle

of the light clock in a stationary frame of reference, and At is the cycle of the light clock in a moving frame of
reference, which is just the opposite of the stipulation of this article.

In fact, when the light clock moves with the velocity v relative to the stationary frame of reference, supposing

that the cycle of the light clock measured in this moving frame of reference is At’, then the cycle of the light

. . . 1 . / V2
clock measured in the stationary frame of reference is: At= - At'. Then there is: At'=At-,|1-—, that
c

Vv
1-—>
c
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is to say, when light clock moves relative to the stationary frame of reference, the time that the light transmitted
between the two mirrors is shortened. As the assumption that the speed of light is constant, the distance between
2
. . v . L
the two mirrors has been shortened, from L, reduced to Lg, and there is Lj =L, -,/1—— . This conclusion is
c

consistent with the scale reduction formula. Here At and At' both are a time interval, rather than the natural time.
The natural time will not expand or shrink whether the frame of reference is moving or not, and it has nothing to
do with the frame of reference, and is an independent natural variable. The natural time is one-way, always for-
ward, never back. From the above analysis, it also shows that when an object moves relative to the absolute
2
frame of reference, its three-dimensional size will shrink by the same proportion, thatis Ly=L;-,/1-— .
c

1.5. The Error of Four-Dimensional Minkowski Space-Time

A continuous four-dimensional space-time domain consisting of the whole set of {ct, x, y, z} is the Minkowski
space-time in the category of Einstein’s special theory of relativity ([1] [2]). In fact, the value of the variable ct
is distance that the light transmits in the time interval t, while {x, y, z} are the three-dimensional coordinates of
an object which is stationary or moving with a velocity v. Because the light moves with the speed of light c,
while the object moves with the velocity v, so the frame of reference for the light which moves with the speed of
light ¢ and the frame of reference for the object which moves with the velocity v do not overlap at all, and it is
impossible to couple the both as a space-time, unless v = c¢. Therefore, the four-dimensional Minkowski space-
time is meaningless.

2. The Size Mass and Gravitational Mass

According to its original meaning, the “mass” should mean how much matter (i.e. the number of matter) a sub-
stance system of objective reality contains. The mass-velocity relation formula of Einstein’s Theory of Relativi-

mO
v

CZ

system, its inertia (gravitational mass) will increase, but it does not mean that the number of matter also increas-
es. Hereon, we introduce the concept of “Size Mass”, which means the number of matter that a substance system
of objective reality contains and is independent of the moving velocity of the substance system, i.e. regardless
the substance system is moving or not or moving with how high a velocity, its size mass is unchangeable. In fact,
in any inertial system, the standard kg of the present earth system and the mass of a substance system measured
on the present earth will be enlarged or lessen the same times, so the value of the mass of a substance system
measured in the inertial system when the substance system is moving together with the inertial system is the
same as the value of the mass of the substance system measured in the earth system when it is moving together
with the earth; in the absolute system, the standard kg of the present earth system and the mass of a substance
system measured on the present earth will be lessen the same times, so the value of the mass of a substance sys-
tem measured in the absolute system when the substance system is at absolutely rest is the same as the value of
the mass of the substance system measured in the earth system when it is moving together with the earth.
Therefore, the size mass of a substance system is unchangeable. So called gravitational mass, it is the mass of an
object that appears in the universal gravitation law formula. When a substance system is at absolutely rest, its
gravitational mass is equal to its size mass. If it is not specially illuminated, the masses stated in this paper all
are gravitational masses.

ty m=

should mean that: when an object is moving with a certain velocity relative to the absolute
1-

3. Modifications to Einstein’s Mass-Velocity Formula

Introducing into Einstein’s mass-velocity formula:

(6)

I
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Formula (6) can be transformed as
(mc)zz(moc)z+(mv)2. (7

The rest mass, moving mass and the velocity of light and velocity form a pythagorean theorem (Figure 1).
Nevertheless, Formula (7) and Figure 1 are only applicable to the condition that the mass energy E =mc?

and the gravitational mass m= 2 = of a object increase when a external force is doing work on the object
v
1—-—
CZ
at rest. While if no external force does work on a object at rest and the object releases energy, the mass energy
E =mc”® and the gravitational mass m (its expression Temporarily unknown) will decrease, and the object will
obtain a certain velocity v. the mass-velocity pythagorean theorem will change to be the expression (8) and Fig-

ure 2.
(mec)” =(me)’” +(mv)’ 8)
m=—o_ ©
1+ 5
C

Formula (9) is a new mass-velocity formula of relativity, called the second mass-velocity formula.

4. Liu’s Cosmological Model
4.1. The Mass of Universe

The universe in which we live has about 200 billions of galaxies, the small galaxy has several billions of fixed
stars, and the big galaxy has about 400 billions of fixed stars, so averagely each galaxy has about 200 billions of
fixed stars. The Sun in the solar system in which we stay is a middle size fixed star, and the mass of the Sun is
1.99x10% kg . Hereby, we can get that the masses of the visible matters in the universe are 7.57x10* kg . The
astronomical observations and the scientific researches discovered that the absolutely most matters in the un-
iverse are invisible dark matters, and the mass of visible matters such as fixed stars etc. is only 5% of the un-
iverse matters. So, the size mass of all the matters of the universe in which we live is:

My =1.51x10% kg .

myC

.

myv

Figure 1. Mass-velocity pythagorean theorem |I.

moC

-

mv

Figure 2. Mass-velocity pythagorean theorem II.
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4.2. The Nascence of Universe and Big Bang

4.2.1. The Nascence of Universe
The diameter of a neutron measured on the earth of the solar system is about r, =5x107°* m, and the rest mass
(also the size mass) of a neutron measured in the earth system is:
m, =1.008665u =1.008665x1.66x10>" kg ~1.67x10™ kg .
At this time, the density of the neutron is:

27
p = ___ 167x10 =319x10° (kg/m°).

4 fx3.142x(5x10*16)3
3 3

n

At its nascence, the universe was a big neutron at rest and with sky-high temperature, supposed that this big
neutron had the same density, and then we can get its radius as:

1 1
My, 2 : )
I :( mUO] r, =[%J x(5x107°) = 4.84x10" (m)>1m.

n

4.2.2. The Big Bang of Universe

It can be deemed that the energy of any material composes of three parts, i.e. the mass energy, the temperature
energy (heat energy) and the moving energy (kinetic energy). Supposed that size mass of this big neutron was
My, density was p,, temperature was T, and specific heat was C, , then at its nascence, the mass energy

of the universe was MUOCZ, the temperature energy (heat energy) was M,C,,T,. the kinetic energy was 0,

and the total energy was E,, = M,c* +M,,C,,T,. While at the moment of the big bang, the size mass of the
universe measured was also M, , the gravitational mass is M, , the moving velocity was c, the average tem-
perature is T,, the average specific heat was C,,, then the total energy of the universe at the big bang was

Eup = My +MyoCuT, +%Mch2 . According to the law of conservation of energy, there is:

1
Euo = MyoC” +MyoCuoTo =My + MoCuyT, +EMUDC2' (10)

Under the action of temperature energy (heat energy) releasing, the center of this big neutron generated repul-
sive force to the surrounding. While under the common action of the repulsive force and gravitation, at first the
repulsive force greater than the gravitation, the surrounding of this big neutron began to expand at accelerating
speed. Supposed that at the moment of the natural time t=t, and the radius of this big neutron was r, , the
repulsive force balanced with the gravitation, the moving velocities of the particles at the surrounding reached at
¢, and the Big Bang occurred. Hereinafter, we analyze the movement process of a particle at the edge of this big
neutron before and after the big bang.

Supposed that the size mass of this particle is dm,, the gravitational mass in the process of movement is dm,
its distance to the center of the universe is r, and the moving velocity is v (departure from the center of the un-
iverse is positive, pointing to the center of the universe is negative), then there is:

r=r+ L:vdt :
Set the expressions of the repulsive force and the gravitation are respectively:

M, ,dm

r3

M, dm
FG=—GUr—°2.

At the moment of big bang, t=t , r=r, F=F,+F,=0,s50: R=nG.

F.=R
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The acceleration of this particle is:

a:RI\/Il;O—GMUO =GM“°(r—b— jzo
r

r r? 2 r
ie.
2
N oMy, —= h_1)>0. (11)
dt o+ [ vt | | 1+ [ vt

G is the gravitational constant, G =6.673x10™* N-m?/kg? .

M r
=G| 21

0 0

When t=t, <1s, a, =0, then between the time 0 and t, , the average value of ais: a= %ao .

1 1
r=r +E§t§ =, +Za°tb2

ar}
t, = :
GM
4 3
p= M 3 (12)
GMy, G p,

8
_x :LAO{, =8.86x10" m/s
t, 6.77x10

Thus we can get:

Considering that M, =%nr03,o0 , SO

Whileat t=t,, v=at, :%aotb =C, S0

E

L=, +%a0t§ =4.84x10" +%x8.86x1012 x(6.77x10°)’

= (4.84x1011 +1.02x104) m

We take a similar analysis for the internal particles of this big neutron as follows.

M M M
Asfor r<r, a:R—B—G_ZZG_Z(r_b_ j
r relr

r
3
. r
while M :(—] Muo

a:GML[r_b_lj

2o r

1 1 _—
and 1, = r+E§t§ = r+Zat§, similarly we can get

e
- 4r; _ f 3 . (12)
GMo nGp,
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Inserting the related data into Formula (12), we get:

ar? 4(4.84x10%)’
= | _ il _=6.77x10°s.
GMy, V6.673x10 " x151x10

4.2.3. The Related Parameters of the Big Bang

As the big bang occurred under the condition that no external force was doing work to this big neutron, it re-
leased heat energy, and its mass energy and gravitational mass was decreasing, so the second mass-velocity
formula is tenable, there is

My, = —uo —*/EM
Ub 2 _T uo
1+C—
CZ
Inserting into Formula (10), get
2 V2o

MyoC% +MyoCyoTo =7Muoc2  MygCuTy +==Myoc”.

Supposed that after the big bang, the temperature of the universe decreased sharply, and compared with
MyoCuoTo: MyoCusT, Can be ignored, then there is

T (ﬂq_

4 Cuo

Of all matters known at present, the specific heat of water is the largest and is 4.2x10° J/(kg . K) , it can be
supposed might as well that at the nascence of the universe, the specific heat of this big neutron also was
4.2x10° J/(kg-K), then

2

3x10°

T, = 3ﬁ—l ( )3 =1.28x10" K.
4 4.2x10

So, at its nascence, the universe was a big neutron of which the temperature was 8.876x10%°C, the radius
was I, = 4.84x10" m and that was at rest, under the action of temperature energy (heat energy) releasing, the
center of this big neutron generated repulsive force to the surrounding. Under the common action of the repul-
sive force and gravitation, at the moment t ,=6.77 x107° s, the Big Bang occurred.

After the big bang occurred, the main forms that the matters existed were the electrons, photons and neutrinos.
Afterwards, the matters were continuously expanding and spreading because their velocities were slowing down,
the temperature rapidly decreased, and the chemical elements began to take shape. As the temperature was de-
creasing continuously, atoms were taking shape continuously. At the same time, as the temperature was de-
creasing, the temperature energy was changing into mass energy continuously, and the gravitational mass of the
universe was increasing continuously. The universe was filled with the gas clouds, under the effect of gravity
they are forming star systems, and after another long evolution, the stellar systems became today’s universe.

Today’s universe is composed of galaxies, all galaxies are leaving from the center of the universe and diffus-
ing outwards; a galaxy is composed of a number of stars and all stars are rotating around the center of the galaxy;
and each star has a number of planets rotating around it. In addition, a planet may have a number of satellites
rotating around it.

4.3. The Universe Moving Equations after Big Bang

After the big bang, the most of the universal materials was spreading at the velocity of light ¢. Supposed that
during the first year after the big bang, the velocities of these materials basically maintained at ¢ =3x10° m/s,

then, when t>t =1yr=3.15x10"s, r>r,=r, +Lt vdt =9.45x10" m , the most of the universe mass is con-
b
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centrated outside the sphere of r=9.45x10" m, and the mass of the universe center decreased rapidly to M,.
As the gravitation was bigger than the repulsive force, the velocities of the particles at this sphere begun to de-

crease, and their acceleration were:
M M M r
a= —(G—;— R—;] = —G—zl(l——bj .

r r r r
Then
2
Y_om| L |]1—B (13)
dt o+ vt r+ [ vdt
1 1
As 1—r—blz —5:1—5.12x10‘5 ~1, Formula (13) is simplified as:
r1+L vdt L
1
2
‘;'l—‘t’=_elv|1 N (14)
r1+.[t1vdt
Solving Equation (14), we get:
2
v 1[ V?
—=—=—+C, | . 15
dt 4[,/GM1 l} (19)

Inserting the boundary conditions t=t, =3.15x10" s, v=c=3x10°(m/s) and Z—Zz[z—:) =—G'\2/Il into
4

n

Equation (15), we get:

2,/GM 2
n GM,
According to the physical meaning of Equation (15), there must be:
2,/GM 2
S LU S
n GM,
Set
2 2,/GM
C__ L>0.
GM, I

Then there is:
[c? 9.45x10°x(3x10°)
he”

M, <X =
e 2x6.673x107

=6.37x10% kg .

2
If M, 2%=6.37x1042 kg, the universe center would be a black hole, after the big bang of the universe,

even a matter which was moving with the velocity of light would be attracted by the excessively strong gravita-
tion of the universe center and could not spread outwards, and the universe would not expand to the present size.

So, there is
2
dv 1| 2
— =" —-Db. 16
dt 4{,/GM1 } (16)
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Hereinafter, we solve Equation (16).
From Equation (16), we get:

2
dv? 1 v?
ooy bl
dt 2 |.JoMm,
2

Set u=v——b,then

JGM,
1
v=(GM,)sNu+b .

Then there is:

1
‘:j—‘t‘z—%(GMl)’z w\u+b .
i.e.
du 1 A
m:—E(GMl) adt. (17)

More, set @ =~u+b,then u=a?-b, du=2ada, and there is:
J-u du 2 a da

R

. c 1
Of which, ulzﬁ—b, o, =4Ju;+b =(GM,) 4c

And more, set secﬂ=%,then a=\/55ecﬂ, da=x/55ecﬁtanﬂdﬂ,Equation (17) change to be:
2« da S 1 1
b2l v 7= Jﬂl[sin3ﬂ sinﬂjdﬁ
M ‘1}
zzbz{[ cosf_, Cosh ]-lj”_d—ﬁ} (18)
=2sin“ g 2sin“ g, ) 27'Asing
:bz{[ C_Oszﬁl - C_OSZﬂj (In tan£L tan—m
sin® g, sin“ g
of which g, =sec” (\75] sec” #
While j—— (GM )4dt——%(GM )%( -t).
So, from the above analysis, we get:
cosf,  cosf Bl AN 1. =
[sinzﬂl sinzﬂ]{ln tan In tanZD 2b (GM,) 4 (t-t)) (19)
v=(GM, ) ibsecs. (20)
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We call equations (19) and (20) as the Universe Moving Equations.
Of which, G =6.673x10™" N-m?/kg?

B =sec™ (ﬂ] =sec™ ;1 :
vb CYRNG

Take M, =5x10" kg, then

2
Lo 2JoM, _ (3x10°) _2xV6673x10x5x10% _
oM, n 6.673x107 x5x10" 9.45x10" '
8
B =sec™ + =sec™ $x10 - =0.344% .
(GM,)+ b (6.673x107 x5x10% )¢ 1.1
Inserting the above data into equations (19) and (20), there are:
06-52 |, [0.63-In|tan 2| | - -4.26x10? (t-3.15x10") or
sin® g 2
1.23- 288 _ynlanf| = 4.26x10° (t-3.15x107) (1)
sin® g 2
v=0.47csecf . (22)

To verify Equation (22), insert f = f, =0.344x, we get:
v=0.47csec(0.3441)=0.999c .

The Formula (22) is tenable.
Equations (21) and (22) namely are the perfect Universe Moving Equations.

4.4. The Parameters of the Present Universe
The Big Bang has taken place about 15 billion years (4.73x10" seconds). Hereinafter, we seek the expanding
speed and the radius of the present universe.

Inserting t=t, =4.73x10" s into Formula (21), there is

cos S

sin? g

1.23- —In

tang =-4.26x107° x (4.73><1017 —3.15><107) =-2.0x10°.

We get:
Piso = 2.24 % 10

Viso =0.47Csec(2.24x10°) = 0.47c.

When the time t=o, B, =0, v, =047c.

So, the scope of the values of g is between 0.344n and 0, and the scope of the values of v is between c
and 0.47c¢, most celestial bodies have been leaving the center of the universe and spreading around with veloci-
ties above 0.47c, and the universe is constantly expanding.

The radius of present universe is:

CHO47C 150107 Iy ~11010° ly

fso =0+

i.e., 11 billions light-years.
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4.5. The Conditions That a Similar Big Bang of a Celestial Body Occurs
For a celestial body with big mass, sky-high temperature and low velocity, suppose that its size mass is M.,

density is p., radius is r., temperature is T, and specific heat is C., then its mass energy is Mccz, the
temperature energy (heat energy) is M.C.T., the kinetic energy is neglectable and the total energy is

E. = \/EMCCZ +M.C_T. , and the time the big bang of this celestial body is t,, then there is:

3
t, = A _ |3 and ro>1. (23)
GM. nGp.

Only if the conditions t., = S = / 3 <«1s and r,>1m are satisfied, a similar big bang of the
TSP

celestial body maybe will occur.

5. The Secondary Explosion of the Galaxy
5.1. The Model for the Secondary Explosion of the Galaxy

The size mass of the Galaxy is 1x10" times of the size mass of the Sun, i.e. 1.99x10% kg ; the size mass of

the Galaxy center at present is 3.7x10° times of the size mass of the Sun, i.e. 7.36x10% kg . Supposed that

10 billions years after the birth of the universe, i.e. 5 billions years ago, the secondary explosion of the Galaxy
occurred, and at this time the Galaxy center was a big neutron star with sky-high temperature. Inset

t=t, =3.15x10" s into Equations (21) and (22), it can be calculated out: v,,, = 0.47csec(2.74x10°°) = 0.47¢ .
Supposed that this big neutron star had the same density, and then we can get its radius as:

1 1
M g . 42 5
= Me |y o 199107 x(5%107) =5.30%10" m>1m.
m 1.67x10

n

Inserting into Formula (23), we get:

ar? \/ 4x(5.30x10")’
“\GM, V6.673x10x1.99x10*

=6.70x10° s« 1s.

th

So, the original neutron star of the Galaxy had the condition to occur the secondary explosion.
Through an analysis similar to paragraph 4.2, and ignoring the effects of the universe center and the celestial
bodies, we can get the moving equations of the Galaxy celestial bodies:

Cos S, B cos g +n B
sin’ B, sin® B

tan—|—In
v=(GMyg, )4 vbsec . (25)

A\ Ly (-
tanED_ 2b (GMg,) 4 (t—tg;) (24)

Of which, if take t, =100, Tg, = I, + [, vdt =3x10°m.
Gb

Lot 3x10°x(3x10°)
S0, Mg, <-&—= ——=2.02x10" kg .
2G  2x6.673x10

Take Mg, =7.36x10* kg, then

2
¢ 2[GMg, (3x10°)  2x/6.673x10" x7.36x10%

b - - 10
JOMe T 6.673x10x7.36x10% 3x10

=2590

OALibJ | DOI:10.4236/0alib.1102394 12 February 2016 | Volume 3 | e2394


http://dx.doi.org/10.4236/oalib.1102394

J. C. Liu

8
Bey =sect ;1 =sec™ $x10 - ~0.2067 .

(GMg, )i ~b (6.673x10 x7.36x10% )+ y2590

Inserting the above data into equations (24) and (25), we get:

(2.19— cosp )+[—1.09—In

tan gU =-1.4x10"°(t-100) or

sin? g
12258 —infn ] 14101 -100 “
sin“ g 2
v=0.8csecf. n

Equations (26) and (27) namely are the perfect Moving Equations of the Galaxy celestial bodies.

5.2. The Parameters of the Galaxy Celestial Bodies Moving

The secondary explosion of the galaxy has taken place for about 5 billions years (1.58x10" s ). Hereinafter, we
seek the expanding speed and the radius of the present Galaxy.
Inserting t=t, =1.58x10"" s into Formula (26), there is

cos S

sin® B

1.1- —1In

tang =-1.4x10"°x (1.58><1O17 —100) =-2.21x10".

We get:
P =6.7 x107

Vg, = 0.8csec(6.7x107 ) ~ 0.8¢ .

Most celestial bodies in the Galaxy have been leaving the center of the Galaxy and spreading around with ve-
locities above 0.80c.
The radius of present Galaxy is:

c+0.8c

x50x10° ly =~ 45x10° ly

fso =le1 t
i.e., 4.5 billions light-years.

5.3. Will the Sun Have a Big Bang?

The current cosmological theory deems that: the sun was originally one and one hydrogen atom just produced by
a secondary explosion of the Galaxy, due to the effect of gravity, which accumulated in together, becoming a
sphere, and the sun was born.

The size mass of the Sun is 1.99x10% kg and its diameter is 1.39x10° m . Inserting them into Formula

(23), we can get:
3
3 4x(6.95x10°
t, = | =\/ (_M ) _=3.18x10° s3> 1s.
GM, 6.673x107" x1.99x10

So the Sun could not have a big bang.

5.4. Black Holes

Most celestial bodies are moving with velocities above 0.47c, only if their radii r and gravitational masses M sa-

tisfy the relationship formula r < 2GM , they could not shine and the lights that arrive their vicinity will be

CZ
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completely absorbed, and these kinds of celestial bodies namely are black holes.

6. The Summary of Liu’s Cosmological Model

At its nascence, the universe was a big neutron of which the temperature was 8.876x10%°C, the radius was
I, = 4.84x10" m and that was at rest, under the action of temperature energy (heat energy) releasing, the cen-
ter of this big neutron generated repulsive force to the surrounding. Under the common action of the repulsive
force and gravitation, at the moment t = 6.77x10°° s, the Big Bang occurred. After the big bang occurred, the
main forms that the matters existed were the electrons, photons and neutrinos. Afterwards, the matters were con-
tinuously expanding and spreading because their velocities were slowing down, the temperature rapidly de-
creased, and the chemical elements began to take shape. As the temperature was decreasing continuously, atoms
were taking shape continuously. At the same time, as the temperature was decreasing, the temperature energy
was changing into mass energy continuously, and the gravitational mass of the universe was increasing conti-
nuously. The universe was filled with the gas clouds, under the effect of gravity they are forming star systems,
and after another long evolution, the stellar systems became today’s universe.

Today’s universe is composed of galaxies, all galaxies are leaving from the center of the universe and diffus-
ing outwards; a galaxy is composed of a number of stars and all stars are rotating around the center of the galaxy;
and each star has a number of planets rotating around it. In addition, a planet may have a number of satellites
rotating around it. So the structure of the universe is quite stable. Since the Big Bang, most celestial bodies have
been leaving the center of the universe and spreading around with velocities above 0.47c, and the universe

3
is constantly expanding. Only if the conditions t. = Arc = 3 <«1s and r.>1m are satisfied, a
\j GM¢ G pg
similar big bang of the celestial body maybe will occur. The original neutron star of the Galaxy had the condi-
tion to occur the secondary explosion; most celestial bodies in the Galaxy have been leaving the center of the
Galaxy and spreading around with velocities above 0.80c. The Sun was originally one and one hydrogen atom
just produced by a secondary explosion of the Galaxy, due to the effect of gravity, which accumulated in to-
gether, becoming a sphere, and the sun was born. The Sun could not have a big bang. Most celestial bodies are
moving with velocities above 0.47c, only if their radii r and gravitational masses M satisfy the relationship for-

2GM
mula r< 5
c

, they could not shine and the lights that arrive their vicinity will be completely absorbed, and

these kinds of celestial bodies namely are black holes.

7. The Rest Mass of Photon

According to Plank’s Quantum Theory, the energy of a photon which is moving is E, =hv . As the photon is
produced from a matter which releases energy, so the gravitational mass of the photon can not satisfy the Eins-
tein’s mass-velocity formula, but satisfy the second mss-velocity formula, i.e.:

N
L B LY
¢t 2

1+—
CZ

m, is the rest mass of a photon.
According to Equation (10), the energy of photon is:

V2 2
E, :7moc2 +m,C T, JrTmoc2 .

Ignoring the temperature energy (heat energy), there is:

V2 o, N2, 32,

EpszOC "rTmOC :TmUC .
2+/2 hv
m=—— 28
V=3 & (28)
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Plank’s Constant h=6.63x10"* J-s.

As for visible light, the scope of its wavelength is 0.4-0.76 um , the velocity of light is ¢=23x10° m/s,
then its frequency scope is v =(3.95— 7.50)x1014 Hz. According to Formula (28), it can be calculated out the
absolutely rest masses (size masses) of the photon of visible lights are m, = (2.74 - 5.21)><10‘36 kg .

An experiment accomplished by Chinese scientists shows that, in any conditions, the mass of a photon cannot
exceed 107> kg, this result is the 1/20 of the upper limit of the photon’s mass known before.

Reported by Scientific Times, this innovational achievement was published in authoritative Physical Review
Letters. Heretofore, most physicists deem that the particles that transmit the light—photons have no masses. At
the same time, they wish this point of view can be proved by experiments.

The scientists said: this is like a match the amount of stake for which is huge. The classic electromagnetism
theory forbids that the photon has any mass. If this theory is no longer applicable, then consequences it will
bring about will be radical—for example, the velocity of light will change as its wavelength changes, and the
light wave will have longitudinal vibration like a sound wave.

This experiment related to the mass of photon is accomplished by Professor Luo Jun together with his col-
leagues of Huazhong University of Science and Technology, Wuhan, Hubei, PRC. Supported by the National
Natural Science Fund of China, they conducted the study “to verify the upper limit of the rest mass of photon
using precision torsion balance”, and through the experiment to look for the trace of photon mass in the effect
caused by the universal magneto motive force which is brought about by the magnetic field of a galaxy as well
as galaxy group. According to the sensitivity of this experiment they conducted, it is deduced that the mass of
photon must be less than 10 kg orthe 1/10* of an electron’s mass.

It can be seen that, the conclusion of the above experiment has some deviation, the rest masses of visible light
are m; =(2.74-5.21)x10* kg .

8. The Moving Law of an Object in Solar System
8.1. Low Speed Moving Law

The synthesized velocity formula of the Einstein’s Theory of Relativity is as follows:

VitV

ViV,
o2

u (29)

1+

where, v, =the moving velocity of the inertial frame;
v, =the speed of an object moving relative to the inertial frame;
u = the absolute moving velocity of the object;
¢ = the universal utmost velocity.
In the solar system, v, =v, =0.8c, suppose that the moving speed of an object in the solar system (i.e. rela-

tive to the solar system) has a general expression v, =ax10™"c (in the same direction as the Sun moving) or
v, =—ax10™"c (in the opposite direction as the Sun moving)(as for a larger object, the moving speed of it
commonly is less than the third astronomical speed, i.e. |v2| <16.7 km/s =5.57x10"°c, then there are:

a) v, inthe same direction as the Sun moving

_ 08+ax10”
1+08x(ax10™)

c= [0.8+O.36ax10’”]c. (30)

b) v, in the opposite direction as the Sun moving

(O.8—a><10’”)

= 1¢=[0.8-036ax10" |c. (31)
1-0.8xax10™"

Suppose that the mass of the object when is at relative rest in the solar system (i.e. v,=0) is M,, then,
when it is moving relative to the solar system with the speed v,, its maximum mass M, has the expression
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as follows:
/ _ 2
M, = 1-08 =M, z(1+0.8><ax10’”)M0. (32)
\/1—[0.8+0.36ax10-"]

While the expression of its minimum mass M, is:
/ _ 2
M, = 1-08 M, ~(1-0.8ax10" )M, (33)
\/1—[0.8—0.36ax10-“]

When v, =16.7 km/s =5.57x10"°c,
My = (1+4.46x10° )M,
M iy = (1-4.46x107° )M, .

That’s say when an object is moving with the third astronomical speed in the solar system, its maximum
moving mass is 44.6 ppm larger than its relative rest mass, and its minimum moving mass is 44.6 ppm less than
its relative rest mass. These two values (the same) are relatively very small, generally could be ignored. So, even
in an inertial frame which is moving with a velocity near to the velocity of light ¢ (e.g. the solar system), the
Newton Mechanics can still work with an object which is moving (relative to the inertial frame) with a low
speed.

8.2. High Speed Moving Law

Take the electron circling the nuclei with a high speed as an example: suppose the speed of the electron moving
relative to the solar system has a general expression v, =0.9c (in the same direction as the Sun moving) or
v, =—0.9c (in the opposite direction as the Sun moving), then there are:

a) v, inthe same direction as the Sun moving

__09+08 :(1—1.2x10-2)c . (34)
1+0.9x0.8
b) v, inthe opposite direction as the Sun moving
u :MC:OBS?& (35)
1-0.9x0.8

Suppose that the mass of the electron when is at relative rest in the solar system (i.e. v,=0)is Mg, then,
when it is moving relative to the solar system with the speed v, , its maximum mass M, has the expression
as follows:

V1-0.8°
max = 2
\/1—(1—1.2x10*2)
While the expression of its minimum mass M, is:

J1-0.8°

M, = ——— M, =0.64M, . (37)

™ 1-0.3572

Thus it can be seen, for an electron circling the nuclei with a high speed, its mass is varying from the mini-
mum 0.64M, to the maximum 3.88M, . So, the orbits that the electron circles the nucleus are elliptical orbits
and the nucleus is at one of these elliptical focuses. The electron in the hydrogen nuclei can not be an exception,
and its moving orbit is not a round orbit. At the same time, because the direction of the Galaxy expanding is
fixed, i.e. from the center of the Galaxy points to the center of the Sun, and the earth is moving relative to the
center of the Galaxy and its moving direction is varying, so, the electron’s moving orbits measured at different

M M, =3.88M,. (36)
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times and different places are also varying, i.e., its orbits are not repeated, so an electronic cloud is created.

9. Evaluation of Einstein’s General Theory of Relativity

According to the foregoing analysis, the premise that Einstein’s general theory of relativity can be tenable—
Einstein’s special theory of relativity has serious mistakes, therefore, the many contents of Einstein’s general
theory of relativity are wrong and shall be reconstructed on the basis of Liu’s theory of relativity.

The mass-energy equation shows that mass and energy are inseparable and connected. Mass or energy is each
other’s carrier, and if there is no mass, then there is no energy; if there is no energy, there is no mass. So, all
things which have energies always have masses, the light and radio waves are no exception; the absolute va-
cuum has no mass, so it impossibly has energy. The quantity of any matter system can either be measured by its
mass m or measured by its energy E. The energy of a system is reduced, if its temperature is maintained un-
changeable, then the size mass of it will be correspondingly reduced, and the other system accepts an increase of
energy, if its temperature is maintained unchangeable, then its size mass will be correspondingly increased; the
size mass of a system is reduced, if its temperature is maintained unchangeable, then its energy will be corres-
pondingly reduced, and the other system accepts an increase of size mass, if its temperature is maintained un-
changeable, then its energy is correspondingly increased.

10. The Questions Left for the Followers to Resolve

January 25, 2016, the Liu’s Theory of Relativity was born. Like the everything of universe, it will continuously
develop and grow forever. Up to now, the questions about the gestation, birth and growth of the universe are
basically resolved; the Liu’s Theory of Relativity strides the first step. From now on, it is the continual followers
who may push the theory go forwards forever.

On the day of birth of Liu’s Theory of Relativity, | leave several questions for the followers:

(1) How the life was of nascence?

(2) How the Solar system will continue to develop?

(3) How the human being and the society will continue to develop?

11. Conclusions

The slow clock formula is wrong, and the natural time will not expand or shrink whether the frame of reference
is moving or not, and it has nothing to do with the frame of reference, and is an independent natural variable.
The natural time is one-way, always forward, never back. When an object moves relative to the absolute frame
of reference, its three-dimensional size will shrink by the same proportion. The four-dimensional Minkowski
space-time is meaningless.

According to its original meaning, the “mass” should mean how much matter (i.e. the number of matter) a
substance system of objective reality contains. The mass-velocity relation formula of Einstein’s Theory of Rela-
tivity should mean that: when an object is moving with a certain velocity relative to the absolute system, its iner-
tia (gravitational mass) will increase, but it does not mean that the number of matter also increases. “Size Mass”
means the number of matter a substance system of objective reality contains and is independent of the moving
velocity of the substance system, i.e. regardless the substance system is moving or not or moving with how high
a velocity, its size mass is unchangeable.

At its nascence, the universe was a big neutron of which the temperature was 8.876x10"°C, the radius was
r,= 4.84x10" m and that was at rest, under the action of temperature energy (heat energy) releasing, the cen-
ter of this big neutron generated repulsive force to the surrounding. Under the common action of the repulsive
force and gravitation, at the moment t, =6.77 x107° s, the Big Bang occurred. After the big bang occurred, the
main forms that the matters existed were the electrons, photons and neutrinos. Afterwards, the matters were con-
tinuously expanding and spreading because their velocities were slowing down, the temperature rapidly de-
creased, and the chemical elements began to take shape. As the temperature was decreasing continuously, atoms
were taking shape continuously. At the same time, as the temperature was decreasing, the temperature energy
was changing into mass energy continuously, and the gravitational mass of the universe was increasing conti-
nuously. The universe was filled with the gas clouds, under the effect of gravity they are forming star systems,
and after another long evolution, the stellar systems became today’s universe.
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Today’s universe is composed of galaxies; all galaxies are leaving from the center of the universe and diffus-
ing outwards; a galaxy is composed of a number of stars and all stars are rotating around the center of the galaxy;
and each star has a number of planets rotating around it. In addition, a planet may have a number of satellites
rotating around it. So the structure of the universe is quite stable. Since the Big Bang, most celestial bodies have
been leaving the center of the universe and spreading around with velocities above 0.47c, and the universe

3
is constantly expanding. Only if the conditions t, = / e = 3 <«1s and r,>1m are satisfied, a
GM, 1Gp.
similar big bang of the celestial body maybe will occur. The original neutron star of the Galaxy had the condi-
tion to occur the secondary explosion; most celestial bodies in the Galaxy have been leaving the center of the
Galaxy and spreading around with velocities above 0.80c. The Sun was originally one and one hydrogen atom
just produced by a secondary explosion of the Galaxy, due to the effect of gravity, which accumulated in to-
gether, becoming a sphere, and the Sun was born. The Sun could not have a big bang. Most celestial bodies are
moving with velocities above 0.47c, only if their radii r and gravitational masses M satisfy the relationship

2GM
formula r <

-— they could not shine and the lights that arrive their vicinity will be completely absorbed,
c

and these kinds of celestial bodies namely are black holes.
As the photon is produced from a matter which releases energy, so the gravitational mass of the photon can

. L . . . m
not satisfy the Einstein’s mass-velocity formula, but satisfy the second mss-velocity formula m= 2 = The

v
1+—
c

absolutely rest masses (size masses) of the photon of visible lights are m, = (2.74 - 5.21)><10’36 kg .

For an electron circling the nuclei with a high speed, its mass is varying from the minimum 0.64M, to the
maximum 3.88M, . So, the orbits that the electron circles the nucleus are elliptical orbits and the nucleus is at
one of these elliptical focuses. The electron in the hydrogen nuclei can not be an exception, and its moving orbit
is not a round orbit. At the same time, because the direction of the Galaxy expanding is fixed, i.e. from the cen-
ter of the Galaxy points to the center of the Sun, and the earth is moving relative to the center of the Galaxy and
its moving direction is varying, so, the electron’s moving orbits measured at different times and different places
are also varying, i.e., its orbits are not repeated, so an electronic cloud is created.

Because the premise that Einstein’s general theory of relativity can be tenable—Einstein’s special theory of
relativity has serious mistakes, therefore, many contents of Einstein’s general theory of relativity are wrong and
shall be reconstructed on the basis of Liu’s theory of relativity. The mass and energy are inseparable and con-
nected. Mass or energy is each other’s carrier, and if there is no mass, then there is no energy; if there is no
energy, there is no mass. So, all things which have energies always have masses; the light and radio waves are
no exception; the absolute vacuum has no mass, so it impossibly has energy. The energy of a system is reduced,
if its temperature is maintained unchangeable, then the size mass of it will be correspondingly reduced, and the
other system accepts an increase of energy; if its temperature is maintained unchangeable, then its size mass will
be correspondingly increased; the size mass of a system is reduced; if its temperature is maintained unchangea-
ble, then its energy will be correspondingly reduced; and the other system accepts an increase of size mass; if its
temperature is maintained unchangeable, then its energy is correspondingly increased.
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1

dv
Appendix: The Solution of Equation —=-GM,| —————
dt r, + ], vat

From the original equation, we get:

GM
W = 0
r,+ [ vdt
b
That is
t o [ [GMy, |.
r, +.[tb vdt _{ TJI . (A-1)
Seeking the derivations of the both sides of Equation (A-1), we get:
GM d
Vv :——UO v 3 i (A-2)
2y
That is
2i 3
V' = : v(V')z. (A-3)
GM,
Setting v' = P(t), then we get:
, dP dP dv dP
V=——=m=--——= P e
dt dv dt dv
Inserting into Equation (A-3) and by trimming, we get:
dP 2i
L RV (A-4)
VP JGM,
Integrating the both sides of Equation (A-4), there is:
1 2
2p2=| ¢ |i
GM,,
That is
9 2
LU (A5)
dt 4| JGM,,
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