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After the expansion of universe was observed in the 1920s, [1] [2] physicists and astronomers introduced the
concept of “space expands” into physics and many observations and research results were used based on this. [3] [4]
However, we can’t explain why space expands and why it has a specific velocity and is no observations of expansion
of space. This study proves that the expansion of the universe and Hubble’s law doesn’t result from the expansion
of space, but is a dynamical result from the movement of galaxies in space. We could confirm that Hubble’s law
was always valid when the effect of acceleration was smaller than initial velocity. We can define the center of the
universe and find it. There is a possibility that 2.7K background radiation is not radiation in the early days of the
universe. In that case, we can’t estimate that our universe is isotropic and uniform from CMBR. Also, this shows
that cosmological redshift comes out from the Doppler effect of light. Expansion of space was explained that it was
related to redshift and scale factor. Therefore, it is influencing many areas of astronomy and cosmology. Therefore,
if this discovery is true, all matters related to redshift and scale factor should be reviewed.
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I. Introduction

By Lemaître and Hubble in the 1920s, expansion of
universe, redshift of the galaxy, and recession velocity
based on Earth were observed, [1] [2] scientists introduced
the concept of “space expands” into physics to explain
this.

Observed cosmological redshift was similar to the
Doppler shift which occurs when the light source becomes
further away from the observer in space, but it was re-
placed with the concept that space itself expands. [3] [4]

From the two facts of observation of all distant galaxies
receding with Earth in the center and that Earth isn’t
the center of universe, it is presumed that cosmological
redshift isn’t Doppler shift of the galaxy moving in space.

Moreover, because scale factor is separated and marked
by the solution of field equation and this can be corre-
sponded to expansion of space, it was thought that ob-
served cosmological redshift results from the expansion
of space. [3]

A recent study put some other interpretation on the
expansion of space. [5] [6]

However, significant matters related to expansion of
space haven’t been proved or explained during the 80s
until today and these results aren’t being observed.

1. Expansion of space isn’t an obvious matter.

Thinking of space expanding, there are 3 cases.

A. Expansion

B. Contraction

C. Maintenance - Condition without expansion and
contraction

These three conditions can be possible and there is no
thought that “expansion” among these is the most nat-
ural value. If force does not exists, it is natural that any
physical quantity has the same value, so “maintenance”
is the most natural value.

2.If space expands, the expansion speed of space
can vary from - infinity to + infinity. There is no
basis that a specific value among these should be
chosen.

3.We have never observed the expansion of
space.

The physical meaning of “space expands” is that all
space expands.

A. Space between an atomic nucleus and electrons also
expands.

B. Space between the Sun and Earth also expands.
C. Space between galaxies also expands.

Like the above content, it means that all space ex-
pands. Scientist who claim expansion of space, space all
expands in A, B, C, but

For A, binding is consisted by electromagnetic force,
space actually expands but position is compensated by
electromagnetic force in time we don’t feel, and therefore
it is explained that is why we can’t observe that effect. [4]



For B, space between the Sun and Earth expands every
second, but position is immediately compensated because
the Sun and Earth is strongly combined by gravity and
explains that is why we can’t observe that effect. [4]

On the other hand, for C, space between galaxies also
expands, but it is explained that expansion of space ap-
pears in C because their gravitational binding is weak. [4]

It is a possible explanation. However, this is a possible
explanation for Hubble’s law, but it is clear that we didn’t
observe the “expansion of space.”

Thus, we have never directly observed expansion of
space between electrons and protons, and energy loss
used in compensation of position was never measured,
and was never measured between Earth and Sun either.

4.Expansion of the universe and expansion of
space isn’t the same concept.

The fact that the universe expands shows that distance
between galaxies become further. This can be explained
from the expansion of space between galaxies, but this
can be explained even when galaxies have +r direction
initial speed in condition where space doesn’t expand.

5. The metaphor of a balloon is 4 dimensional
or 2 dimensional, the observed Hubble’s law is an
observational matter in 3 dimensional space.

Balloon analogy [4] is just a pedantic metaphor, not a
precise explanation.

This study proves that Hubble’s law is a natural result
from the dynamics of galaxies in 3 dimension and tries
to prove the fact that all far away galaxies have recession
speed with Earth in the center.

II. Proof of Hubble’s law through
dynamics

1. After accelerating expansion (inflation)
of early universe has almost finished, particles
started to have some velocity.

This velocity distribution naturally has higher velocity
when it is further away from the center of the universe
and has lower velocity when it is closer to the center.

A. Big bang simulation in the zero energy universe
[Video for Big bang Simulation] [7] [8]

Even if the velocity of particles is zero in the early uni-
verse, there are particles with higher velocity in further
areas from the center and particles close to the center
have relatively low velocity by accelerating expansion of
early universe . When positive mass gravitationally con-
tracts to form a galaxy, momentum must be conserved,
so higher initial velocity continues to exist as it becomes
further away from the center of universe.

Figure 1: Velocity distribution of galaxies at early uni-
verse. Red arrows show the velocity vector of parti-
cles. [8] It can be known that the magnitude of velocity
vector is bigger as it become further from the center.

B. Natural distribution of velocity in the 3D space
Thinking in another way, 3 dimensional space can be di-
vided into 3 areas (from the center) to far, middle, and
close area. Even if the velocity of the far area is lower
than the middle area, middle area particles exceed far
area particles when time passes because the velocity of
middle particles are higher. As a result, velocity distri-
bution of particles shows that the velocity of far areas
is highest, middle area is second, and the close area be-
comes third.

C. Velocity distribution when some kind of anti-
gravitational source exists If some kind of anti-
gravitational source or effect in 3 dimension exists, M
exists with even density, the above velocity distribution
can exist.

m~a = +
G( 4π

3 r
3ρ)m

r2
r̂ (1)

~a = +
4πG

3
ρrr̂ (2)

If anti-gravitational source is evenly distributed in ac-
celerating expansion time like the inflation of early uni-
verse, a bigger acceleration a exists as r becomes larger
and velocity distribution has a higher velocity as the ra-
dius of the universe becomes larger. As a result, higher
velocity exists for particles of far area from the center of
the universe after accelerating expansion ends.

The 3 explanations shown above mean that higher ve-
locity for larger R(distance from the center of universe)
after accelerating expansion in the early universe isn’t a
peculiar phenomenon. If speed in small area in the early
universe distributes from 0 to c and if some time passes,
velocity distribution will be in order as above.

2. Derivation of Hubble’s law in space without
expansion

2



A. Decelerating expansion time
First to look into the possibility of this model, let’s

look into the case in which the direction of Va1 and Vb1
is the same.

Va1 = Va0 + (−a1t1) (3)

Vb1 = Vb0 + (−a1t1) (4)

Va0, Vb0 : It is the speed in which A and B galaxy has
when an accelerating expansion (like inflation) ends.
−a1 : Acceleration by force (maybe gravity) occurred

from some unknown energy source. It is the acceleration
of decelerating expansion because decelerating expansion
seems to have taken place in the early universe. It is
actually a function of time. To make the problem simple,
we plan to solve the problem making it as a constant.
t1 : Total time of universe decelerating expansion.

Ra1 = Ra0 + Va0t1 −
1

2
a1t

2
1 (5)

Rb1 = Rb0 + Vb0t1 −
1

2
a1t

2
1 (6)

The above equations are equations of speed and dis-
tance when acceleration is constant.

B. Accelerating expansion time
After decelerating expansion ends, there was a time of

accelerating expansion. Acceleration is given as a2 this
time and the duration time is set as t2.

Van = Va1 + a2t2 = (Va0 − a1t1) + a2t2 (7)

Vbn = Vb1 + a2t2 = (Vb0 − a1t1) + a2t2 (8)

Van,Vbn is the now speed of galaxy a and galaxy b.

Ran = Ra1 + Va1t2 + 1
2a2t

2
2

= Ra0 + (Va0t1 − 1
2a1t

2
1) + (Va0 − a1t1)t2 + 1

2a2t
2
2

= Ra0 + Va0(t1 + t2)− a1t1t2 − 1
2a1t

2
1 + 1

2a2t
2
2

(9)

Rbn = Rb0 + Vb1t2 + 1
2a2t

2
2

= Rb0 + (Vb0t1 − 1
2a1t

2
1) + (Vb0 − a1t1)t2 + 1

2a2t
2
2

= Rb0 + Vb0(t1 + t2)− a1t1t2 − 1
2a1t

2
1 + 1

2a2t
2
2

(10)

C. Deriving Hubble’s law (when direction is the same)
Vrel = Vbn − Van is the relative speed of galaxy a and

galaxy b.

Vrel = Vbn − Van
= (Vb0 − a1t1) + a2t2 − (Va0 − a1t1)− a2t2 = Vb0 − Va0

(11)

Rrel = Rbn −Ran = (Rb0 −Ra0) + (Vb0 − Va0)(t1 + t2)
' (Vb0 − Va0)t

(12)
Because the galaxies or particles in the early universe

were concentrated in a very close distance,
it can be set as

(Rb0 −Ra0) = 0 (13)

t = t1 + t2 (14)

This is the age of the universe.
Deriving the relation between Vrel and Rrel,

Vrel = Vbn − Van = Vb0 − Va0 =
1

t
Rrel = HRrel (15)

It can be known that Hubble’s law comes out.
Especially, the Hubble constant is H=1/t and this is

a result that the Hubble constant in Hubble’s law corre-
sponds to the reciprocal of the age of universe. Consid-
ering decelerating expansion and accelerating expansion
and movement of relative particles, the actual age of the
universe is 0.993tH . It is very close to 1. [3]

Therefore, the above model contains simple equation,
but has possibility.

Thus, the recession velocity and Hubble’s law between
galaxies don’t come from some vague concept(unknown
concept without empirical experience) of “expansion of
space” and shows possibility that it comes from a simple
movement equation called R = V0t+

∫ ∫
a(t)d2t.

In R = V0t+
∫ ∫

a(t)d2t, if a(t) (acceleration) is small,
this is because a Vrel = 1

tRrel = HRrel shape Hubble’s
law comes out.

D. The observation of “all galaxies become further from
us and all galaxies have recession velocity from Hubble’s
law” isn’t from the expansion of space, it is result of
dynamics that galaxies show.

Figure 2: Hubble’s observation of all galaxies receding
with Earth in the center

It is assumed that interpretation issues of observation
results above applied most in physicists and astronomers
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introducing expansion of space. When observed from
Earth, it is observed that all galaxies recede from Earth
and the recession velocity also follow all relations of
~V = H ~R.

To explain this, if position of the Earth is the center of
expansion, namely if position of the Earth is the center
of universe, this issue can be simply solved but it can be
clearly known that Earth isn’t the center of the universe
from the observation of the universe until now.

It is because Earth isn’t the center of the solar system,
but is clear to be just a planet and that the solar system
isn’t the center of the galactic system either.

Therefore, physicists and astronomers had to find a
way to explain this and as this couldn’t be explained by
dynamics, a new concept that “space expands” was intro-
duced. To explain more specifically, it is assumed that
the stereotype that Hubble’s observation isn’t valid in
places where expansion isn’t in the center had influence.

[ Derivation of Hubble’s law ]

Figure 3: Hubble’s law doesn’t result from the expansion
of space, but is a dynamical result from the movement of
galaxies in space.

Set as
|~aE1| = |~aα1| = |~aβ1| = |~ar1| = |~aδ1| = a1,
|~aE2| = |~aα2| = |~aβ2| = |~aγ2| = |~aδ2| = a2

~VE1 = ~VE0 − ~aE1t1 (16)

~Vα1 = ~Vα0 − ~aα1t1 (17)

~VEn = ~VE1 + ~aE2t2 = (~VE0 − ~aE1t1) + ~aE2t2
= ((VE0 − a1t1) + a2t2)x̂

(18)

Set as x-axis.

~Vαn = ~Vα1 + ~aα2t2 = (~Vα0 − ~aα1t1) + ~aα2t2
= (Vα0 − a1t1 + a2t2) cos θx̂+ (Vα0 − a1t1 + a2t2) sin θŷ

(19)
~REn = ~RE1 + ~VE1t2 + 1

2~aE2t
2
2

= (~VE0t1 − 1
2~aE1t

2
1) + (~VE0 − ~aE1t1)t2 + 1

2~aE2t
2
2

= (t1 + t2)~VE0 − t1t2~aE1 − 1
2 t

2
1~aE1 + 1

2 t
2
2~aE2

(20)

~REn = [(t1 + t2)VE0 − t1t2a1 −
1

2
t21a1 +

1

2
t22a2]x̂ (21)

~Rαn = ~Rα1 + ~Vα1t2 + 1
2~aα2t

2
2

= (~Vα0t1 − 1
2~aα1t

2
1) + (~Vα0 − ~aα1t1)t2 + 1

2~aα2t
2
2

= (t1 + t2)~Vα0 − t1t2~aα1 − 1
2 t

2
1~aα1 + 1

2 t
2
2~aα2

(22)

~Rαn = [(t1 + t2)Vα0 − t1t2a1 − 1
2 t

2
1a1 + 1

2 t
2
2a2] cos θx̂

+[(t1 + t2)Vα0 − t1t2a1 − 1
2 t

2
1a1 + 1

2 t
2
2a2] sin θŷ

(23)
[ Relative Velocity ]

~Vrel = ~Vαn − ~VEn
= [(Vα0 cos θ − VE0) + (−a1t1 + a2t2)(cos θ − 1)]x̂
+(Vα0 − a1t1 + a2t2) sin θŷ

(24)
[ Relative Distance ]

~Rrel =
t{[(Vα0 cos θ − VE0) + 1

t (−t1t2a1 −
1
2 t

2
1a1 + 1

2 t
2
2a2)(cos θ − 1)]x̂

+[Vα0 + 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)] sin θŷ}

(25)
(t = t1 + t2)

1) When θ is zero.

~Vrel = (Vα0 − VE0)x̂ (26)

~Rrel = t(Vα0 − VE0)x̂ (27)

Therefore, ~Vrel = 1
t
~Rrel = H ~Rrel

2) When θ is small.

~Vrel ' (Vα0 − VE0)x̂+ (Vα0 − a1t1 + a2t2)θŷ (28)

~Rrel ' t{(Vα0−VE0)x̂+[Vα0+
1

t
(−t1t2a1−

1

2
t21a1+

1

2
t22a2)]θŷ}

(29)
Hubble’s law is valid for the 2 following cases.

i) VE0, Vα0 � −a1t1 + a2t2
When initial speed is much larger than speed change

by deceleration and acceleration :

* Because there is high possibility that there was a
time of accelerating expansion of the early universe, par-
ticles gained high speed after inflation and the galaxy
composed by these particles also had high speed, so the
above supposition has validity.

* −a1t1 + a2t2 ≈ 0 : When the effects of deceleration
and acceleration are offset by each other.

Considering decelerating expansion and accelerating
expansion and movement of relative particles, the actual
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age of the universe is 0.993tH . It is very close to 1 [3].
Namely, our universe has a state of −a1t1 + a2t2 ≈ 0 .

* Zero Energy Universe : In principle, the total energy
is zero. So deceleration and acceleration terms are small.
[9] [10]

~Vrel ' (Vα0 − VE0)x̂+ (Vα0 − a1t1 + a2t2)θŷ
' (Vα0 − VE0)x̂+ Vα0θŷ

(30)

~Rrel ' t[(Vα0 − VE0)x̂+ Vα0θŷ] (31)

Therefore, ~Vrel = 1
t
~Rrel = H ~Rrel Hubble’s law is valid.

ii) Hubble’s law is valid in t1 = t2, a1 = 3a2 condition.
Because the term of decelerating expansion and ac-

celerating expansion is almost similar from the current
observation, it can be set as t1 = t2 [3] [11]. This condi-
tion is the result gained from the condition of assuming
expansion of space. Therefore, if the result of this study
is true, it can be revised.

~Vrel ' [(Vα0(1− θ2

2! )− VE0) + (−a1t1 + a2t2)(− θ
2

2! )]x̂
+(Vα0 − a1t1 + a2t2)θŷ

= [(Vα0(1− θ2

2 )− VE0) + a2t2θ
2]x̂+ (Vα0 − 2a2t2)θŷ

(32)
~Rrel ' t{[(Vα0(1− θ2

2! )− VE0)

+ 1
2t2

(−3a2t
2
2 − 1

23a2t
2
2 + 1

2a2t
2
2)(− θ

2

2! )]x̂

+[Vα0 + 1
2t2

(−3a2t
2
2 − 1

23a2t
2
2 + 1

2a2t
2
2)]θŷ}

= t{[(Vα0(1− θ2

2 )− VE0) + a2t2θ
2]x̂+ (Vα0 − 2a2t2)θŷ}

(33)

Therefore, ~Vrel = 1
t
~Rrel = H ~Rrel is valid.

3) When θ is big.

~Vrel = [(Vα0 cos θ − VE0) + (−a1t1 + a2t2)(cos θ − 1)]x̂
+(Vα0 − a1t1 + a2t2) sin θŷ

(34)

~Rrel =
t{[(Vα0 cos θ − VE0)
+ 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)(cos θ − 1)]x̂

+[Vα0 + 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)] sin θŷ}

(35)

i)VE0, Vα0 � −a1t1 + a2t2

~Vrel ' (Vα0 cos θ − VE0)x̂+ Vα0 sin θŷ (36)

~Rrel ' t[(Vα0 cos θ − VE0)x̂+ Vα0 sin θŷ] (37)

Therefore, ~Vrel = 1
t
~Rrel = H ~Rrel is valid.

ex.1) θ = π
2

~Vrel = −(VE0−a1t1 +a2t2)x̂+(Vα0−a1t1 +a2t2)ŷ (38)

~Rrel = t{−(VE0 + 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)]x̂

+[Vα0 + 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)]ŷ}

(39)
If, VE0, Vα0 � −a1t1 + a2t2

~Vrel ' −VE0x̂+ Vα0ŷ (40)

~Rrel ' t(−VE0x̂+ Vα0ŷ) (41)

Therefore, ~Vrel = 1
t
~Rrel = H ~Rrel. Hubble’s law is

valid.

ex.2) θ = π

~Vrel = [(−Vα0 − VE0)− 2(−a1t1 + a2t2)]x̂ (42)

~Rrel = t[(−Vα0 − VE0)− 2

t
(−t1t2a1 −

1

2
t21a1 +

1

2
t22a2)]x̂

(43)
If, VE0, Vα0 � −a1t1 + a2t2

~Vrel ' (−Vα0 − VE0)x̂ (44)

~Rrel ' t(−Vα0 − VE0)x̂ (45)

Therefore,~Vrel = 1
t
~Rrel = H ~Rrel is valid.

When initial speed is much larger than velocity change
from deceleration and acceleration, Hubble’s law is valid
is a very wide area. Also this initial speed is the veloc-
ity gained from the accelerating expansion of the early
universe.

ii) If t1 = t2, a1 = 3a2

~Vrel = [(Vα0 cos θ − VE0) + (−3a2t2 + a2t2)(cos θ − 1)]x̂
+(Vα0 − 2a2t2 + a2t2) sin θŷ
= [(Vα0 cos θ − VE0)− 2a2t2(cos θ − 1)]x̂
+(Vα0 − a2t2) sin θŷ

(46)
~Rrel = t{[(Vα0 cos θ − VE0)− 2a2t2(cos θ − 1)]x̂
+(Vα0 − 2a2t2) sin θŷ} (47)

Therefore,~Vrel = 1
t
~Rrel = H ~Rrel is valid.

E. Direct meaning of proof
1) Hubble’s law is valid is a very wide area in 3 dimen-

sional space when the initial speed of galaxies is much
larger than the velocity change by deceleration and ac-
celeration (in the same meaning, when velocity change
by deceleration and acceleration is smaller compared to
initial speed).

2) This means that even though initial velocity isn’t
much bigger than the effect by deceleration and accelera-
tion, Hubble’s law can be valid in some specific condition.
For example, t1 = t2, | − a1| = 3a2
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3) Even though Earth isn’t the center of the universe,
the belief (something not experienced such as “expansion
of space”) isn’t necessarily needed to explain the reason
all galaxies recede from Earth.

III. Meaning including proof

Hubble’s law isn’t a matter only explained by special
condition such as “center of the universe” or a new con-
cept that we haven’t experienced such as ”expansion of
space”.

Hubble’s law is a result of dynamics valid in almost all
areas when change of acceleration is small in the universe.

1. Even if −a1(t) and +a2(t) is a function of
time, Hubble’s law is always valid when the effect
of decelerating expansion and accelerating expan-
sion is smaller than initial velocity.

To derive the Hubble’s law, we presumed decelerating
expansion in the early term and accelerating expansion
of the later term. −a1 and +a2 was set as a constant in
this process. However, more closely speaking, −a1 and
+a2 is a function of time.

2. When the effect of decelerating expansion
and accelerating expansion has some specific ra-
tio, Hubble’s law can be valid.

For example : t1 = t2, | − a1| = 3a2

3. Hubble’s law doesn’t come from the expan-
sion of space, but results from dynamics from ve-
locity of individual galaxies.

Figure 4: Hubble’s law is a dynamical result from the
movement of galaxies in 3D space. Two situations are
same.

4. Therefore, redshift comes from the Doppler
shift of light and implies that the existing equa-
tion of redshift should be revised.

Existing equation :

z =
Robs

Remitted
− 1 (48)

R is scale factor.
Equation by this discovery :

z =
λo
λe
− 1 =

√
1 + V

c

1− V
c

− 1 (49)

The two equations show similar results in close galax-
ies, but show difference in far galaxies. [3] [4]

5. redshift was the role of a ruler measuring the
distance of the universe, but if this model is true,
the inaccuracy of the existing ruler is implied and
all data (including distance, scale factor) through
redshift should be reviewed.

6. We can define the center of the universe and
find it. (Revival of absolute coordinate system)

A. Direction of center of the universe
Considering homogeneous, isotropy, and dependence

of r of gravity, Hubble’s law will be well valid as the
direction is closer to the center direction. Draw several
lines with Earth in the center and observe the galaxy in
those lines by even interval. For example, 2,4,6,8,10Gly.

When θ is zero,

~Vrel = (Vα0 − VE0)x̂ (50)

~Rrel = t(Vα0 − VE0)x̂ (51)

Therefore, ~Vrel = 1
t
~Rrel = H ~Rrel

However, when θ is big,

~Vrel = [(Vα0 cos θ − VE0) + (−a1t1 + a2t2)(cos θ − 1)]x̂
+(Vα0 − a1t1 + a2t2) sin θŷ

(52)
~Rrel =
t{[(Vα0 cos θ − VE0)
+ 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)(cos θ − 1)]x̂

+[Vα0 + 1
t (−t1t2a1 −

1
2 t

2
1a1 + 1

2 t
2
2a2)] sin θŷ}

(53)

−a1t1, a2t2 term existing.

Therefore, the center of universe positions in the di-
rection of smallest (or even) deviation of Hubble’s law.

B. How to calculate the distance between the center of
the universe and the earth

1) Find galaxy A which is located vertically direction
from the center direction of the universe.

2) Find galaxies(B,C,...) which have the same relative
distance from the earth and for an 0 < θC

2 ≤
π
6 angle

with galaxy A.
3) Galaxy C has the same speed with the earth.
From relative velocity eq.(24)
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Figure 5: How to calculate the distance between the cen-
ter of the universe and the earth.

Figure 6: When θ is π
3 .

ac = |Vrel−yVrel−x
|

= | (VB0−a1t1+a2t2) sin θ
(VB0 cos θ−VE0)+(−a1t1+a2t2)(cos θ−1) |

(54)

Set as −a1t1 + a2t2 = x

ac = | (VB0+x) sin θ
(VB0 cos θ−VE0)+x(cos θ−1) |

= |
(1+ x

VB0
) sin θ

(cos θ− VE0
VB0

)+ x
VB0

(cos θ−1)
| (55)

(0 < θ ≤ π
3 ; x

VB0
<< 1)

If |~RB | = |~RE |, VB0 is same with VE0

ac '
(1+ x

VB0
) sin θ

(cos θ−1)+ x
VB0

(cos θ−1) | = |
(1+ x

VB0
) sin θ

(cos θ−1)(1+ x
VB0

) |
= sin θ

(1−cos θ) = sin θC
(1−cos θC)

(56)

Find a galaxy that corresponds with ac, by putting
values of several galaxies into it.

Especially, it passes VB = VE from VB > VE and
changes into VB < VE , as θ gets bigger. This relation
can be used for finding a point that VB is same with VE

2RE sin θC
2 = Rrel

RE = Rrel
2 sin

θC
2

RE = Vrel
2H sin

θC
2

(57)

Center of the universe : Distance between center of the
universe and the earth

RE =
Vrel

2H sin θC
2

=
c

2H sin θC
2

(
(z + 1)2 − 1

(z + 1)2 + 1
) (58)

θC
2 is an angle between galaxy A and C.

7. When space doesn’t expand, the maximum
value of recession velocity will become light ve-
locity c.

8. The change of redshift eq. influences
the ”discovery that the universe accelerating ex-
pands.” [12] [13] Therefore, there is necessity to
review accelerating expansion.

IV. Inflation and cosmic mi-
crowave background radiation

1. Inflation - expansion faster than light
To explain the flatness and horizon problem, expan-

sion faster than light (inflation) was assumed. [14] How-
ever, positive energy and negative energy are cancelled in
the zero energy universe. In the field equation, if stress-
energy term is zero, curvature term is zero. So, zero en-
ergy universe is flat. Therefore to explain flatness, there
is no need to assume expansion faster than light.

The horizon problem occurs from the wrong Hubble
radius which is derived from the assumption that space
expands. If particles don’t have velocity faster than light,
all areas in the early universe will be inside the area of
light(radiation) and are all causally connected. There-
fore, thermal equilibrium takes place.

Horizon problem doesn’t occur and expansion faster
than light isn’t needed.

2. Cosmic microwave background radiation
A. When 2.7K background radiation is radiation in the

early days of the universe
In the density equation of radiation,

R3(1+wrad)urad = R4urad = urad,0 (59)
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It is estimated that R3 was formed due to the volume
of the universe increase, and that the rest R1 was gen-
erated because of photon’s cosmological redshift. Thus,
we can derive a formula, RT = T0, to explain CMBR’s
temperature.

Likewise, in this model, as the volume of the cosmos in-
creases, the term R3 is applied as it is. And, as we know,
the difference between the redshift based on the Doppler
shift model and that resulting from spatial expansion is
not significant, as long as z < 2. [3]

Strictly speaking, a new relational expression between
the redshift and the scale vector R should be derived
from this model. Yet, out of R4 terms, R3 is equivalent,
and R1 term is to return a similar result, considering the
estimation abovementioned. Hence, based on this model
as well, CMBR’s temperature will turn out to be a similar
value.

B. Provided the 2.7K radiation comes from negative
masses surrounding galactic structure

As mentioned in the previous article [9] [10], there was
a process of pair production between negative and posi-
tive masses in the early days of the cosmos, which could
explain dark energy and dark matter.

According to pair creation model of negative mass and
positive mass, currently, individual galaxies and clusters
of galaxies are surrounded by negative masses.

If the temperature of negative masses outside galactic
structure is 2.7K, and if they give off radiation, what will
happen?

As negative masses surround our galaxy and clusters
of galaxies, we on the earth will observe a uniform 2.7K
background radiation coming from all directions.

The radiation temperature decreases as T ∝ 1
a , whilst

the temperature of matters drops as T ∝ 1
a2 , when it

comes to adiabatic expansion of idea gases. [15]

1) Model 1 - temperature of negative mass
Temperature of radition :

T ∝ 1

a
T0 ≈ (

1

1100
)× 3000K = 2.72K (60)

Temperature of (negative mass) matter :

T ∝ 1

a2
T0 ≈ (

1

1100
)2 × 3000K = 2.48× 10−3K (61)

That is, to think of matters as ideal gases so as to find
current temperature, the resulting value is very close to
2.72K. It isn’t that bad, considering Alpher and Herman
yielded approximately 5K. [16]

However, the problem is baryon matters are not same
as ideal gases and join to form stars and galaxies. An-
other problem is that heat sources exist following nuclear

reactions. Therefore, baryonic matters do not follow the
adiabatic expansion.

Nonetheless, negative masses interact with each other
via repulsive interaction, which makes it difficult for them
to join each other. This meets the same conditions as
ideal gases. Also, up to now, it is estimated that nega-
tive masses are limited in attributes relevant to nuclear
reactions. [10] In other words, negative masses may be re-
garded as similar to ideal gases. As a result, the current
temperature of negative masses can be approximately
2.7K as aforementioned.

In the adiabatic expansion model of ideal gases, their
temperature is lower than 2.7K. However, due to motions
around galaxies and energy gained from a range of heat
sources, it can rise a bit further, which can explain the
2.7K.

2) Model 2 - Temperature of separation time

T = (
1

1100
)2 × xK = 2.72K (62)

x = 3, 291, 200K (63)

The formula above implies that once negative masses
form neutral particles approximately at 3.3million de-
grees, they will undergo a process different from radi-
ation, and then adiabatic expansion could happen. That
is, in that case, negative masses can explain the current
temperature 2.72K to the full.

Negative masses are also affected by gravitational po-
tential. So, although CMBR is a radiation coming from
negative masses, the energy ratio inferred from BAO and
WMAP can be explained. [9]

If this conjecture is right, there is no estimating that
our universe is isotropic and uniform from CMBR.

C. Verification methods
1) Intensity of CMBR
In the standard model, CMBR is a light released from

the last scattering surface, and its intensity should be
constant at all directions of the 3D sphere. However, if
it is a radiation from certain particles surrounding galac-
tic structure, the distribution of masses surrounding our
galaxy becomes important. Thus, CMBR intensity may
be different although its temperature is same. (inten-
sity= (photon number)/(unit area or angle)

For example, as our galaxy and clusters of galaxies re-
volve, negative masses are likely to revolve. Accordingly,
the distribution of negative masses may be axially sym-
metrical. In that case, it is possible that the density of
negative masses is a bit higher when they are distributed
on the plane perpendicular to the axis.
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In that case, the intensity of radiation from them is
likely to reach a maximal level on the plane perpendic-
ular to the axis. But due to the repulsive gravitational
effect between negative masses, negative masses tend to
be distributed uniformly. Hence, such an effect is likely
to be insignificant.

2) Implicit assumption of CMBR
It is not certain whether this kind of experiment has

already been conducted. Still, it need be tested whether
the wavelength distribution of 3000k radiation cooling
down to 2.7K is completely identical to that of the radi-
ation from a 2.7K black body.

For the experiment, 900K−1200K radiation needs
cooling down to 300K or so, and the resulting val-
ues(especially wavelength distribution) need be com-
pared with those of radiation from the black body has
a 300K.

CMBR is a very important subject in cosmology.
Therefore, even minor questions should be verified.

How can we tell the difference between “the radiation
from unknown 2.7K particles surrounding our galactic
structure” and “the light radiated from the last scattering
surface in the early days of the universe” ?

V. Conclusion

From the observation of the universe, we found Hub-
ble’s law and introduced the concept that “space ex-
pands” into physics and astronomy to explain this.

However, not only can’t we explain the reason of ex-
pansion, expansion velocity also couldn’t be reasonably
explained so the expansion of space isn’t an observed fact.

According to these research results, Hubble’s law
comes out from dynamics that galaxies from 3 dimen-
sional space has and for effect of acceleration smaller than
initial velocity, it can be confirmed that Hubble’s law is
valid in a very wide area.

redshift and scale factor by expansion of space has
much influence in much areas of astronomy and cosmol-
ogy. Therefore, we must review all these related matters.
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