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Abstract

This paper uses the cosmic evolution picture constructed by the principal and
associated fiber bundles and, with the help of gauge invariance, systematically
proposes the 7 factor theory that the Newton’s law of universal gravitation
and the cosmological constant of Einstein’s equation must be corrected in the
large-scale space-time structure of the universe. That is, it is found that the
calculated value of Newton’s universal gravitation in space-time above the
scale of galaxies must be multiplied by 1/y to be consistent with the meas-
ured value, and the cosmological constant of Einstein’s equation is no longer
a constant but a function that increases with the increase of the scale of cosmic
regions. Therefore, the cyclic hypothesis of cosmic evolution is proposed, and
it is further found that the gravitational constant that people think is natural
is not a constant but a function that changes with the scale of cosmic regions.
Therefore, the reason for the dark matter and dark energy hypothesis may be
that the gravitational constant is a variable. The existence of actual dark matter
and dark energy may be just an illusory hypothesis, and their origin comes from
the understanding that the gravitational constant is constant.

Keywords

The Gravitational Constant, The Einstein Equation, The Evolution of
Universe

1. Introduction

In the previous exploration of the fundamental interactions of the large-scale uni-
verse, we have discovered the existence of a 7 factor that affects Newton’s uni-
versal gravitation or the cosmic constant Einstein’s equations through the invari-
ance of the gauge transformation of the principal and associated fiber bundles

structure of the universe. It makes the calculated value of Newton’s universal
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gravitation in space-time larger than the galaxy scale multiplied by 1/y to match
the measured value, and makes the cosmological constant of Einstein’s equations
no longer a constant but a function that increases with the increase of the scale of
cosmic regions. The y factor can be used to explain that the so-called dark mat-
ter or dark energy phenomenon is actually caused by the deviation caused by the
fact that Newton’s law of universal gravitation or Einstein’s equations are no longer
completely valid in space-time scales larger than or equal to galaxies [1]. Dark mat-
ter and dark energy do not actually exist. The reason why the dark matter and dark
energy hypothesis was proposed began because humans did not understand the role
of the y factor [2]-[12].

But what is the physical meaning of the y factor? The author of this article can
first briefly answer this question: it reflects that the gravitational constant is not a
fixed value but a variable! The gravitational constant is actually a function of the
scale of cosmic regions! If we have such a conceptual shift, then the mystery of dark
matter and dark energy can be easily explained.

The specific reasoning and analysis of the physical significance of the y factor
and the conclusion that it leads to a non-constant gravitational constant is precisely

the task of this article. Below, the author will elaborate on the description.

2. The Gauge Transformation Corresponding to y Factor

In references [1] [13] [14], the author proposed a differential geometric represen-
tation of the cosmological landscape of the principal and associated bundles. A con-
nection on the principal bundle P(M,G) isa 1-form field @, that specifies a
Liealgebra G valueof C* on U foralocaltrivial T, :7 ' [U]>UxG ,thatis,
a connection on U c M . In this case, if T, :7"' [V] —V xG is another local
trivial, that is, U NV #J, and the transition function from the local trivial 7},
to 7, is g, ,then the generalized Gauge equation holds [15],

w, (Y)= Ad oy (Y)+ L, (u&une(Y), VxeUnV, YT M (1)

7(x)
where L;LV(X) is the inverse mapping of the left translation ng(x) generated by
go (x)eGrand L. =(Ly, )

Furthermore, the principal bundle structure is composed of the structure group,
the principal bundle manifold, and the bottom manifold has a principal bundle
section as the gauge potential, a curvature as the gauge field strength, and satisfies
the curvature gauge transformation relation between two different regions U
and V .For example, in general,if g, :UNV — G isalocal trivial transition
function from 7;, to 7,, Q, and €, are the curvatures of the bottom mani-
fold in the V' region orthe U region, respectively, then on the bottom mani-
fold UNV has:

Q,=Ad_Q, @)

where .Aa’g,1 is defined as a linear transformation on the Lie algebra of the struc-
JV

o
ture group G . If the structure group is a matrix group, then (2) can be further
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expressed as:
Q,= gl_/:/QUgUV 3)
In fact, from Equations (2) and (3), we have:

Q, = Adgir},gu = g Quguy (4)

To prove the above formula, we only need to prove that the tangent vectors on
both sides of the above formula at point e (corresponding to the unit element
e ofthe Lie group at ¢#=0) in the tangent space (i.e. Lie algebra) are the same.
To this goal, we can calculate the following formula to prove it (although more de-

tailed proof can be found in ref. [1]):

. d O d
Right tangent vector = m » [gUVQUgUV] -4 )
=1, {i

gur | dt

Therefore, under the cross-sectional transformation o , on the bottom mani-

©)

QU} = .Adg_, Q,, = Left tangent vector
uv
=0

fold (that is, the world we assume, with U c V', for example, U represents the
solar system region, and V' represents the region greater than or equal to the
galaxy), having @, — @, , that is, Equation (1) holds, and here g,, and g,
are related to a gauge transformation.

Furthermore, it can be proved that Equation (3) is equivalent to the following

similarity transformation Equation (6) [13] [14]:
QV = gl;%/QUgUV = FA‘/;\/ = WFA“qu71 (6)

where Ii"}jv is defined as the Lie algebraic matrix representation of the gravita-
tional gauge field strength in region J* on the bottom manifold; F,, isdefined
as the Lie algebraic matrix representation of the gravitational gauge field strength
inregion U on the bottom manifold. W~ and W can be regarded as the ma-
trix expression of a certain gauge transformation, which can be called a gauge sim-
ilarity transformation.

The author should emphasize that this gauge similarity transformation is af-
fected by the regional scale, or depends on the change of regional scale. The scale
of different regions U or V determines different gauge potentials or field
strengths. The generalized gauge equation and the above gauge similarity trans-
formation are the transformation relationship between the gauge potentials or
field strengths of two different regions at the same space-time point of the bottom
manifold (our universe). Not only that, after repeated consideration, the author
also believes that: if the structure group is taken as the general linear group
(GL(m,C)), then the generalized gauge transformation between the basic inter-
actions corresponds to the gauge transformation between several large subgroups
(for example, U(1), SU(2), SU(3), O(1,3)), while the gauge transformation
within a basic interaction (such as electromagnetic force) only corresponds to the
gauge transformation within a “large” subgroup. For example, the gauge transfor-

mation within the electromagnetic interaction or weak interaction only involves the
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U(1) or SU(2) group [16] [17], which are only subgroups of GL(m,C). These
components are just a kind of “representation” of the original connection or cur-
vature on the principal bundle in the real world (bottom manifold); in this sense,
“quantization” or “classicization” is just a natural “representation” expression of
the original connection or curvature selection in different regions of the real world,
and it is not that they can replace each other, or that any physical field can be or
needs to be quantized, especially gravity. It should be emphasized that the original
connection (gauge potential) or curvature (gauge field strength) on the principal
bundle is gauge invariant, and the gauge potential or field strength on the bottom
manifold is just the projection component mapped (gauge selection) by the original
connection or curvature of the principal bundle choosing different cross sections.
This is the physical meaning of the unification of the basic interactions in the world
(1] [13] [14].

Based on the above assumption, this article believes that dark matter and dark
energy are hypothetical hypotheses generated by the differences in gauge trans-
formations of gravitational gauge potentials or gauge field strengths between dif-
ferent regional scales on the bottom manifold. There is no dark matter or dark
energy, only changes in the gauge potential or field strength on the bottom man-
ifold caused by gauge transformations. The original Einstein equations, Newton’s
second law or the law of universal gravitation may undergo changes in form under
such transformations, and may differ from their original form. There exists a dif-
ference inthe y factor, which leads to the hypothesis of the existence of dark mat-
ter or dark energy [1].

In fact, the derivation of the y factor can be achieved by constructing gauge
transformations as follows:

Fl, = WE, W
F v = gauge field strengthin V' < F v = gauge field strength in U
W (7)

[l
uv a, v

a a
where, }/(u] can be defined as a function of u , which the author suggests is
& @

called the gauge similarity transformation factor. |a| is the absolute value of the
acceleration related to the region, which can be defined as the acceleration of the
particle relative to a basic frame determined by distant matter in the universe. q,

is an acceleration constant related to our galaxy. Experimental findings [18] show
that it is approximately a, ~cH,=2x10"cm-s™ ~5x10"* cm-s™. Surprisingly,
the value of g, of 2 x 107® cm-s™ is very consistent with the measured value of
the acceleration of the solar system in the gravitational field of the Milky Way
(2.32 £ 0.16) x 107® cm-s™ [19], indicating that the regional scale corresponding
to a, isthe scale of our solar system. Therefore, the solar system can be used as a

reference system to determine the scope of application of relativity and Newtonian

DOI: 10.4236/jmp.2024.1511078

1748 Journal of Modern Physics


https://doi.org/10.4236/jmp.2024.1511078

Q. Bi

mechanics. Generally speaking, as the regional scale correspondingto a, increases,
it should be more difficult for the overall regional matter to change its acceleration
la| under the gravitational field of the galaxy. So, on average, if the acceleration
a, istaken as the benchmark, the larger the galaxy scale, the smaller its overall
acceleration |a| should be. For example, if the regional scale of the solar system
correspondingto a, is U, andthegalaxyis V,,, there should be an inverse

uni

relationship,

0

uni

Obviously, when the galaxy scale V,

uni

approaches the universe scale, the above

formula tends to 0. If the galaxy scale shrinks to the U, scale, the above for-

sun

mula is 1. When the galaxy scale is very smaller than the reference system scale, the

above formula tends to oo . The corresponding acceleration shows that when

|a| < a 7[MJ—>M—>O and when [q|=gq 7[MJ—>}/(1) and when
0 b b - 0 bl b
a4 a4 a4

|a| >a,, V [aﬂj —1, so the gauge similarity transformation factor y varies
0
between 0 and 1. In order to reflect this law, we speculatively choose the
7['5—'] =th [';i'] function to “simulate” this change. However, this does not take
0 0
into account the fact that Einstein’s law of gravity and Newton’s second law or

the law of universal gravitation is valid within the scale of the solar system. Therefore,

a
the author generally believes that when |a|> 4, th[ B u] —1 should hold. At
a

0
this time, the reference system should include the scale of our solar system, and a
suitable coefficient S should be introduced to make |a| >a,,
4
th| B~ |>1 9)
ay
An important question now is whether the guage transformation correspond-
ingtothe ¥ coefficient constructed in this way really exists, that is, the transfor-

mation formula,
N A |a| .
F:uv - WF,qu - y[a_OJF,uV (10)

Do the guage transformations (matrices or operators) W and W' inthe
equation exist reasonably? To this end, by multiplying both sides of Equation (10)
by W, one can obtain:

WE =7/{M]F w (11)
uv a uv

0

Which can deduce:
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[W.E,, |=WE,, ~F,W= 7[MJFWW —E W= [7(%] - IJI:“WW (12)

ay

a
Then, except for the limit point y ('—J =1, [ ;/[Mj - IJ #0, and in general
a a4

ﬁﬂvW #0, because if it is 0, then WI:"W =0 is obtained from Equation (11), and
[w.F,

Hv

] is meaningless under this condition. Therefore, it can be deduced that

Equation (12) is not commutative under the condition of Equation (11):

. F,, %0 (13)

This is very logical, because W has the properties of an operator and ﬁuv
belongs to the gravitational field strength. If they are commutative, it means that
the gravitational field strength given by the gauge similarity transformation is un-
changed. This is possible in the solar system, but on a space-time scale greater than
or equal to the galaxy, we now know that this is usually not true, otherwise, there
would be no hypothesis of dark matter.

Furthermore, using Equation (10), ﬁ;v = WI:“W W= yﬁw , we can reversely de-
duce the matrix representation of the gauge transformation (conversion function)
as follows:

First, consider that there are many matrices expressing the gravitational strength

that is diagonal matrix of the 2nd-order metric tensor [1] [13] [14], that is,

8 0 0 0
. 10 g, 0 0
Fat=led=| 5 0 ¢ o (14)
0 0 0 g
and the matrix expression of the gauge transformed gravitational strength is:
o 0 0 0
. 0 0 0
(] & =
0 0 gy 0
0 0 0 gy

This means that the gravitational strength is a diagonal matrix expression of the
second-order metric tensor corresponding to a diagonal matrix { g, } of {ﬁ'ﬂv (x)} .
So we can always find such a matrix similarity transformation {/}, which trans-
forms the diagonalization matrix of F),, (x) into y { g jj} , and the similarity trans-
formation expression is deduced as follows:

Woo Wor Wor Wos |( 8o O 0 0 Y[ wog Wy Wy Wi
Wio Wi W Wi || 0 gy 0 0wy wy wyy, wig
Wy Wy Wy Wy || 00 gy 0 1wy wy wy Wy

Wy Wy Wy, wy L0 00 00 gy \wyy wyy owy, wyy

(16)
8o 0 0 O
0 g, 0 0
10 0 g, 0
0 0 0 gy
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where defining

wi= =(w, w, w, w,) (17)

Then, one can get:

Woo&00 Wor1811 W82 W3 833 8ooWoo EooWor ooWoz EooWo3
W80 M8 M8» Ms83s =y 1Mo i &Mz 1Mz (18)
W80 W21811 Wa8»n W33 E0nWa nWar 82Wan E2nWas
W30800 Ws1811 Wn&xn Wi&s; 833W30 833Ws1 E33Ws 833Ws3
That is:
B0, W, W) =20y &, s g35) (19)

The above formula can be simplified as:

o

}Wl_:gl_iWi, i=0,1,2,3 (20)

v

Now, we can associate {ﬁ } with the eigenvalues and eigenvectors of its ma-
trix, i.e. g, isthe i-th eigenvalue of the matrix {ﬁ #V} ,and W, isthe eigenvec-
tor corresponding to g, Because {7’} must be a reversible matrix, the eigen-
vectors of {Iiw} need to be linearly independent, that is, the necessary and suf-

A

ficient condition for the 4-order square matrix {F W} to be similar to the diag-
onal matrix {gﬁ} is that the eigenvectors W, ,W,,W, and W, of {ﬁ:uv} are
linearly independent of each other. Of course, under the condition of the Equa-
tion (16) this is satisfied, hence the linearly independent eigenvectors W,,W,,W,
and W, of {Iiw} can be constructed. For example, from Equation (18), by se-
lecting:

1) w,, =1=w,, =w,;, one can obtain:

&1~ &» — 8 +378w (21)
(1_7)g00

Woo =

2) w, =1=w, =w,;, one can obtain:

_ "800 ~8» ~ &8ss +378u (22)
(1_7)g11

Wi

3) w,, =1=w,, =w,;, one can get:

_ 8w 8178 +378» (23)
(1_7)g22

Wy

4) wy, =1=w,, =w;,, one can get:

—8o0 — 81— 8n +378s (24)
(1_7)g33

Wi3 =

Finally, one can arrive at:
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—81— 8» — &3 3780
(1—7)g00
W, = 1 (25)
1
1
1
800 — &n — &3 +37&u
W= (1_7)g11 (26)
1
1
1
1
Wy=|—8w—81—8:+378n (27)
(1_7/)g22
1
1
1
W, = 1 (28)
80 — 811 ~8»n +378:
(1_7)g33

The above results allow us to obtain a 4th-order gauge transformation matrix
expression: {W}=(W, W, W, W,), and this expression is non-degenerate, so it
is reasonable, indicating that this gauge transformation that extends with the scale
of the universe can reasonably exist, and is actually determined or selected by the
intrinsic properties and structure of the principal and associated bundles of the
universe. The y factor derived from this gauge transformation invariance is ac-
tually a function of the space-time scale. If the solar system is defined as a standard
unit space-time scale, then ) decreases as the space-time scale increases relative
to the scale of the universal region in units of this standard scale, which can be
simulated by the hyperbolic tangent, that is, the gauge similarity transformation

equation can now be expressed as:

El, =WE, W' =th (M] F, (29)
a,

Here, theregion U where F v islocated is smaller or much smaller than the
region V' where ﬁ,iv is located, or physically speaking, U ~ Solar System,
V' = “Galaxy”. Therefore, it can be understood that the invariance of the gauge
transformation caused by the choice of this kind of internal gauge in the universe
finally determines y, which is essentially determined by the internal space-time
structure of the principal and associated fiber bundles of the universe. The most
powerful evidence supporting this “theory of the determination of the intrinsic

properties of the universe” is that the universe is indeed observed to be expanding
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at an accelerated rate in experiments, from which it can be obtained thata y

factor does have an impact on Newton’s gravitational formula [18] [19].

3. y Factor Influence on the Formula of Gravity

In order to ensure that Einstein’s law of gravitational attraction remains unchanged
and Newton’s law of universal gravitation (and second law) remains unchanged

within the scale of the solar system, the gauge similarity transformation should be

given by:
., A
F,, =WF, W =F, (30)
In the case of a galaxy greater than or equal to galaxies, for example, |a|<a,,
a
then 0< }/('—J <1, and the gauge transformation above changes to:
ao
i, =, < a1
uv Yi— uv v ( )
a,
Thus, Newton’s second law from the perspective of our solar system becomes:
|9
my|— |la<ma=F (32)
y

Newton’s second law needs to be revised, which is consistent with MOND’s view
[18] [20]-[22].

In fact, from the point of view that the gauge field strength is the curvature of
the manifold at the bottom of the principal fiber bundle, considering the linear

Einstein equations under the Newtonian approximation, we can have [23] [24]:

d*x' ;
m =-mI", (33)
(ax')

where, T, isthe Christoffel symbol. According to Newton’s approximation,

i
00

g =N + Ny » €tc., we can get:

d’x' 1
m—> >=-m—hy, (34)
CORE
and considering in the classical gravitational field, Newton’s second law can be
written as:
d*x’ op j
m———=m,| —— 35
B ( ox’ 9

where ¢ isthe Newtonian gravitational potential. Comparing the above two equa-

tions, we get:

Q= %hoo + const (36)

Assume that the gravitational field at infinity disappears as ¢ =0, then the

metric should return to the Minkowski metric, Ay, =0, so the constant in the above
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formula is 0, which allows one to obtain:

8o =—1+hy, =—(1+i—(fj (37)
However, considering the gauge transformation and Newton approximation:
Foy >V = 7E,, = T = 780 = Yy = 19 (38)
in the classical gravitational field above, Newton’s second law becomes:
m[—%jzm)/a<ma=F (39)

This once again shows that the difference in gravity is reflected in the y factor,
which is the origin of the dark matter hypothesis.
In addition, if the scale of cosmic space-time region V,

uni

> “reference sys-

a
tem scale, or > galaxy scale”, then M <1, th( B u} — 0, its physical meaning
) a4

- al\ -
is that the gravitational gauge field strength is £, =th [ i) u} F,, —0, which
a4,
corresponds to the gravitational gauge field strength of the manifold region on the

cosmic scale is 0. Equation (39) means that Newton’s second law becomes:

lim {mth[ﬂﬂja} -0 (40)
el y

This means that the curvature of the entire region of the universe is zero, and
the attraction disappears. The author speculates that at this scale, the universe may
be driven by the energy conservation law of the initial kinetic energy of the Big
Bang and the disappearance of the attraction, and it may also produce repulsive
force. This part of the conversion energy of the disappearance of gravity plus the
initial kinetic energy left by the original Big Bang may be the origin of the so-called
dark energy [1].

The connection or curvature of large-scale spacetime can certainly affect the
dynamical equations. In fact, the physical essence reflected by the gauge similarity
transformation Formula (4) can be realized by introducing a factor that varies
with the space-time scale into the cosmological term of the Einstein equations, for

example:
9
G, +A a 8, =8nT, (41)
0

where G, isthe Einstein tensor, g, isthe metrictensor, T, isthe energy-

a

momentum tensor, A was originally the cosmological constant, and is now related

(|a ] |
to y|— |, thatis,

a4

“Ag,, =8n(—1_7 jTah (42)
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For a detailed proof, please refer to [1]. In fact, according to the similarity gauge

a
transformation and Einstein equation, let y = th{ y/] u} , we have:
a,
1 kY4
Ry —=Rgy =—T, (43)
2 Y

Further, consider the Einstein equation with the cosmological constant A:

R, —%Rgab +Ag, =8rT, (44)
can be transformed into:
R, =8n(Tab —%qubj+Agab (45)
with
R=-8nT +4A (46)

then by substituting three Equations (44)-(46) into Equation (43), one can obtain:

8 1
_Tch =R, _ERgab =8nT, —Ag, (47)

a

So, we have Equation (42), and under this condition, Equation (43) and Einstein’s
equation with cosmological constant (41) can be derived from each other.

The gauge similarity transformation R, —yR, (note thataccording to the
principal bundle theory, curvature is equivalent to field strength) corresponding
to condition (42) is equivalent to adding the cosmological constant A to the
Einstein equations. This shows that in a sense, adding a certain cosmological
constant to the Einstein equations is equivalent to applying a certain gauge trans-
formation to its curvature. The cosmological constant is no longer a constant and
is related to the coefficient 7 of the gauge field strength after the gauge similarity
transformation. This is the physical meaning of the cosmological constant. Moreover,
A is affected by y [LiJ , and A is also a function of the space-time scale, that is,

0
it becomes very large as the space-time scale increases, which naturally solves the
“cosmological constant problem of physicists or astronomers”, that is, the cosmo-
logical constant increases to a very large extent as the universal region scale in-

creases [15]; when the space-time scale tends to the universe scale,

7[MJ—>M—>O,
a, a

Einstein equation enters the chaotic region; when the space-time scale is smaller

A| — o0, the gauge gravitational field strength is 0, and the

a
than the solar system scale, y[uj —1, A —0, the gravitational field strength
ao
remains unchanged after the gauge transformation, the original Einstein equation
is held, and Newton’s second law is held. The conditions that must be satisfied for

the specific change of A are determined by Equation (42).
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G, =8n

Gab

4. y Influence to Cosmological or Gravitational Constant

In short, from the above analysis of the cosmological constant of the Einstein

equation, the author found that since the cosmological constant now changes with
a

the factor y ['—] and is no longer a constant, but a function that changes with
a

a
the scale of the cosmic region, or is related to the regional acceleration ratio u ,
a4

the Einstein equation will change with the size of the cosmic region and present a
different form, so that the Newton’s law or law of universal gravitation observed
at the same point in the bottom manifold (that is, our universe) in the U region
may not be the same as the Newton’s law or law of universal gravitation observed
at the same point in the 7 region. The transformation between them satisfies
the similar gauge transformation (or generalized gauge equation); and it is the
difference between both that creates the fictitious origin of dark matter and dark
energy.

In fact, from Equation (41), the Einstein equation containing the cosmological

term becomes:

T
R, _%Rgab =8n7, —Ag,, =81 b (48)

o)

that is, it can be abbreviated as:

(49)

Here, G, certainlyisthe Einstein tensor. So, the Einstein equations for the uni-

verse on a large scale are suggested to be given by:
! 9
Gy =Ry~ Rgy + A = |8, =87T, (50)
2 a,

Therefore, the evolution law of Einstein’s equations in large-scale cosmic regions

a a
is affected by A[U] or y ['—j and is expressed as follows:

ay 4

T, |a| < a,, y = 1, Einstein equation, Newton gravity valid region

T L . oy .
81—, 0 < y <1, Einstein, Newton gravity deviation region, vertual dark matter T

(51)

-Ag,, = 87{1_—7/) T,, =, |a|> a,, y — 0, Chaotic region of gravity { or repulsion T
Ve

In detail, the mechanism of the above picture at the two extreme points of cur-
vature 0 and 1 can be explained as follows:
1) The 0 curvature interval is a fluctuation zone or a chaotic zone where gravity

disappears completely or repulsion increases. At the 0 limit point, Einstein’s
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equations and Newton’s gravitational law do not hold. The repulsion energy con-
verted from the disappearance of gravity is the source of dark energy.
2) Whether the universe will continue to evolve depends on which part of the force

disappears more. According to the principle of energy conservation, the author

a
speculates that: from the first branch of the simulation function y = th[ y/j u]
4

to point 0, the gravitational force disappears more, the repulsive force will be gen-
erated more, and the universe may continue to evolve towards the second branch
(see details in ref. [1]). On the contrary, it will rebound and shrink towards the
first branch with a high probability. It is not impossible that the universe will
repeatedly explode and shrink in the first branch with a certain probability to
oscillate and evolve. The driving force of evolution ultimately comes from the
principle of energy conservation. In the process of the first branch, universe
curvature tending to 1, as |a| < a,, the universe appears as a closed 4-dimen-
sional spherical surface, and its space-time scale is gradually compressed until it
becomes a singularity. Then the Big Bang begins a new curvature evolution from
1 — 0; at the limit point +1, Einstein’s equation and Newton’s law of universal
gravitation are both valid. During the first branch: 0 <y <1, Einstein’s equation
and Newton’s law of universal gravitation are only “partially” valid compared with
that in the solar system. The difference between the solar system and beyond galaxy
on the Einstein equation and Newton’s law of universal gravitation is just the source

of the illusory dark matter. At this time, Newton’s law of universal gravitation is

mM
corrected to: /' =G——-, and the Einstein field equation is corrected to:

yr
G, = Sﬁi.
4

Obviously, 7 makes Newton’s gravitational constant no longer a constant.
Can we say that y is ultimately determined by dark matter or dark energy? This
statement seems to be divorced from the y factor, the gauge gravitational poten-
tial or the gauge field strength, which is essentially a reflection of the principal
bundle connection or curvature. At present, it has not been truly measured whether
dark matter and dark energy really exist, let alone that both dark matter and dark
energy are some kinds of gauge field. In fact, the existence of y can be simply
explained by the fact that the gravitational constant is no longer a constant but a
function of the evolution of the scale of the universal region. This function becomes
smaller as the scale of the universal region increases in units of the solar system,
that is,

_GmM_omM 66 (52)

F
y r’ y

Therefore, the above formula once again clearly draws the most important con-
clusion of this article: the gravitational constant G — G’ is not a constant but a
function that changes with the size of the universal region! The produced reason

for the dark matter and dark energy hypothesis may be because the gravitational
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constant is a variable!

5. Conclusion and Outlook

Based on the cosmic evolution picture constructed by the author using the prin-
cipal and associated fiber bundles, we systematically proposed the y factor the-
ory that the Newton’s law of universal gravitation and the cosmological constant
of Einstein’s equation must be corrected in the large-scale space-time structure of
the universe with the help of gauge invariance. From this, the cyclic hypothesis of
cosmic evolution is proposed, and further finds that the gravitational constant that
people think is natural is not a constant but a function of the scale of the universal
region! Therefore, the produced reason for the dark matter and dark energy hypoth-
esis may be that the gravitational constant is a variable. The existence of dark mat-
ter and dark energy may be just an illusory hypothesis, and their origin comes from

the understanding that the gravitational constant is constant.
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