Space doesn’t expand and New Proof of Hubble’s Law

Hyoyoung Choi

After the expansion of space 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. Also, this shows that cosmological
red shift comes out from the Doppler effect of light. Expansion of space was explained that it was related to red
shift and scale factor. Therefore, it is influencing many areas of astronomy and cosmology. Therefore, if this
discovery is true, all matters related to red shift and scale factor should be reviewed.

Keyword: Hubble’s law, expansion of space, red shift, Doppler effect, scale factor
Email : 7icarus7@Qgmail.com



I. Introduction

By Lemaitre and Hubble in the 1920s, expansion of universe, red shift 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 red shift was similar to the Doppler shift which occurs when the light source becomes
further away from the observer in space, but it was replaced 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 red shift 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 observed cosmological red shift 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 natural
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 4+ 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 expands. 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 appears
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.

I1. Proof of Hubble’s law through dynamics
1. After 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] [§]

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

Even if the velocity of particles is zero in the early universe, there are particles with higher velocity in further
areas from the center and particles close to the center have relatively low velocity by inflation. When positive mass
gravitationally contracts 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.

B. Natural distribution of velocity in the 3D universe Thinking in another way, 3 dimensional universe can be
divided 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 distribution of particles shows that the velocity of far areas is highest,
middle area is second, and the close area becomes third.

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

G4
ma = + 2E O - p)m (1)
4
a=+ ngTf (2)



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

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

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

A. Decelerating expansion time

First to look into the possibility of this model, let’s look into the case in which the direction of V,; and Vj; is the
same.

Va1 = Vao + (—aatq) (3)

Vir = Voo + (—ast) (4)

Va0, Voo : It is the speed in which A and B galaxy has when inflation ends.

—ay : 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.

1

R = Rao + Voot — §a1t% (5)
I 5

Ry1 = Ryo + Vot — 51111?1 (6)

The above equations are equations of speed and distance when acceleration is constant.

B. Accelerating expansion time
After decelerating expansion ends, there was a time of accelerating expansion. Acceleration is given as as this
time and the duration time is set as to.

Van = Va1 + agte = (Voo — a1t1) + asts (7

Vin = Vi + agte = (Voo — a1t1) + asts (8)
Vian,Von is the now speed of galaxy a and galaxy b.

Ran = Ra1 + Vaita + 3ast3 = Rao + (Vaots — 3a1t}) + (Vao — arty)ts + ast3
= Rao + Vao(t1 + t2) — artrts — 2aqt? + Jaot}

Ry = Reo + Verta + 3a2t3 = Reo + (Veots — 3a187) + (Vao — axt1)ta + Sast3

10
= Ry + Vio(t1 + t2) — artrte — ga1t] + Fast3 (10)
C. Deriving Hubble’s law (when direction is the same)
Viet = Von — Van is the relative speed of galaxy a and galaxy b.
Viet = Vin = Van = (Voo — axt1) + astz — (Vao — a1t1) — asta = Vo — Vao (11)

Ryei = Ron — Ran = Roo + Vio(t1 + t2) — artits — 3a1t? + 2ast3 — [Reo + Vao(ts + t2) — artats — Jart? + Sast?]
= (Rpo — Rao) + (Voo — Vao) (t1 +t2) = (Voo — Vao)t
(12)



Because the galaxies or particles in the early universe were concentrated in a very close distance,
it can be set as

(Reo — Rao) =0 (13)
t=1t1+to (14)
This is the age of the universe.
Deriving the relation between V,..; and R,
1
V;"el = Vbn - Van = V;)O - VaO = ?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 corresponds
to the reciprocal of the age of universe. Considering decelerating expansion and accelerating expansion and movement
of relative particles, the actual age of the universe is 0.993ty. 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 = Vot + [ [ a(t)dt.

In R =Vt + [ [a(t)dt, if a(t) is small, this is because a V¢ = %le = HR,.; 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
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 = HR.

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 introduced. 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 |
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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 |C7E1\ = |C_iozl| = |551| = |C_ir1\ = \551| = a17|C_l'E2| = |C_ia2| = |5ﬁ2‘ = ‘572| = |562| = a2
Vi1 = Vpo — @pity (16)
Vi = Vao — Garts (17)
Vin = Vi1 + @pata = (Veo — d@pit1) + @pats = (Veo — arty) + agta)2 (18)

Set as x-axis.

Vion = Vi + @asts = (Vao — Gart1) + Gasta = (Vao — Garts + Gasts) cos 03 4+ (Vao — Garts + asts) sin 65 (19)
= (VaO —aity + a2t2) cos 01 + (Vao —ayt; + agtg) sin 0y
Rp, = R'El_“i‘ Viits + 1@pat3 = (Voots — 1@pit3) + (Veo — @pit1)ts + La@pat3 (20)
= (t1 +t2) Vo — titedp — $t3dp1 + $t3dm:
B _ _le, L s
En — [(tl -+ tQ)VEO t1t2a1 ztlal -+ 2t2a2]l’ (21)
ﬁan = -ﬁal + valtZ + %6a2t2 = (Vaotl - %aalt%) + (VaO - C_iozltl)tZ + %C_io&t% (22)

= (t1 + t2)Vao — titalar — %t%6a1 + %tééaz

1
*tgag] cos 0% + [(tl + tg)Vao - t1t2a1 —

1 1
5 —t3a; + §t§ag] sin 6y (23)

- 1
Ron = [(t1 + t2)Vao — titeas — —tias + 5

2
[ Relative Velocity ]
‘77‘6[ = Van — VEn = [(Vao — a1t + agtg) cosf — (VEO —aity + agtg)]‘f? + (Va() — a1t + a2t2) sin 91} (24)
= [(VaO cosf — VEO) + (—a1t1 + agtg)(COSQ - 1)].% + (Vao —aity + (Lgtg) sin 09

[ Relative Distance ]

ér = ﬁan - éEn

= [((t1 + t2)Vao — t1teas — t%al + 3t3az) cosO — ((t1 + t2)Vgo — titaar — Stiaq + 313a2)]2
[(tl + tg) w0 — ti1teay — al + %t%ag} sin 93} (25)
= [(t1 + t2)(Vao cos 0 — VEO) (—titaar — t3ar + 2t3as)(cosf — 1)]2
+[(t1 + t2)Vao — titaar — 3t3aq + 3t3az]sin 09



RTel = t{[( o cosf — VEO) %(—tltgal — %t%al + %t%cm)(cos@ — 1)]@ + [VaO + %(—tltgal — %t%al + %t%ag)} sin 9@}

(26)
1) When 6 is zero.
Vieel = (Vao — VEo)T (27)
R’T@l = t(Vao - VEO)JA; (28)
Therefore, \_/;el = %R}el = Hﬁrel
2) When 0 is small.
‘7,,«6 = [(VaO cosf — VEO) + (—a1t1 + a2t2)(cosﬁ — 1)]53 + (VaO — a1ty + agtz) sin 93} (29)
~ (Voo — VEo)T + (Vao — art1 + ast)8y

Ryet = t{[(Vao cos 0 — Vigg) + 1(—titoay — t%al + $t3a2)(cos§ — 1)]2 + [Vao + 1 (—titoar — 3t3a; + 2t3az)]sin 65}
~ t{[(Vao — VEo)& + [Vao + +(—t1t2ar — tlal + tQag)]ay}
(30)
Hubble’s law is valid for the 2 following cases.

i) VEo, Vao > —aity + aots
When initial speed is much larger than speed change by deceleration and acceleration :

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

* —aity + asto &~ 0 : When the effects of deceleration and acceleration are offset by each other

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

Veet = (Vao — Vizo)Z + (Vao — arty + ast2)0j =~ (Vao — Vo) + Vaoby (31)
1 1 R
Rrer = t{{(Vao — Vio)d + [Vao + g(—tﬂfzm 2751@1 + 2t2a2)]9y} ~ t[(Vao — VE0)ZE + Vaoby] (32)

Therefore, \_/;el = %R}el = Hﬁrel Hubble’s law is valid.

ii) Hubble’s law is valid in ¢; = t9, a; = 3az condition.

Because the term of decelerating expansion and accelerating expansion is almost similar from the current obser-
vation, it can be set as t; = to 3] [L1]. This condition 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.

el = [(Vaocos 0 — Vo) + (—aity + asta)(cos 0 — 1)]& 4+ (Voo — a1ty + astz) sin 6y

02 2
[(V (1 — :) VE()) + (—a1t1 + CLQLLQ)(—G?!)]JA? + (VaO —ait; + agtg)eﬂ (33)
[(V (1 — *) VEO) + a2t292]i‘ + (Va() — 2&2752)9:1)

r

=<t

= t{[(Vao cos 0 — Vigo) + §(—t1t2a1 — 5t7a1 + 313a)(cos 0 — 1)@ + [Vao + §(—t1t2a1 — 3tfar + 3t3as)|sin 67}
(Vao(1 = gr) = Vino) + g (—3azt} - 30083 + Saat3)(— 516 + Voo + ok (~30at} — $3aat3 + Jaat3)]0)
[(Vao(l - *) VE()) + a2t292} (VaO — 2a2t2)9g}

Therefore, 17,,61 = %ﬁrel = Hﬁml is valid.
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(34)



(35)

3) When 6 is big.
Viet = [(Vao €080 — Vigg) + (—a1ty + agts)(cos @ — 1)]@ + (Vag — a1ty + asty) sin 6

— 1 1
Ryei = t{[(Vao cos 0 — Vo) +—(—t1taar — ftfal + ftgag)(cos 0—1D)]z+[Vao+ E(*tltgal - itfal + ftgag)] sin 05} (36)

2 2

(37)

1)VEo, Vao > —a1t1 + asto
Vyer = [(Vao cos 0 — Vigg) + (—a1ty + asts)(cos @ — 1))z + (Vag — a1ty + asts) sin 67

(Vao cos @ — Vgg)d + Vo sin 0y

Ryet = t{[(Vao cos§ — Vigg) + 1(—titaay — 2t3ay + Stdaz)(cos O — 1)) + [Vao + +(—t1tear — t3ay + 2t3a2)]sin b5}
(38)

=~ t[(Viao cos 0 — Vgo)Z + Vo sin 07]

Therefore, I_/;,el = %Erd = Hﬁml is valid.
(39)

VB

ex.1) 0 =
= [(Va() cos ) — VE()) + (—a1t1 + aztg)(COSQ - 1)](% + (VaO - a1t1 + a2t2) sin 9@

vrel -
= —(Veo — a1t1 + ast2)Z + (Vao — a1ts + asta)y

Ryl = t{[(Vo cos 8 — Vo) + %(*tltgal - %t%al + %t%ag)(cosﬁ —D]& + [Vao + %(7t1t2(11 — %t%al + %t%ag)} sin 03}
= t{—(Veo + H(—t1tzar — $t}ar + $t3a2)]% + [Vao + (—titear — 3t3ar + Stdaz)]9}
(40)

If, Veo, Vao > —aiti + asts
Vier = —Vigod + Vaol (41)
Erel = t(_VEOQA: + Vaog) (42)
Therefore, V}el = %ﬁrez = Hﬁrel. Hubble’s law is valid.
ex.2) 0=
Vel = [(Vao cost — Vo) + (—arts + aste)(cos§ — 1)]z 4+ (Voo — a1ty + asta) sin 69 (43)
= Voo — VE‘O) — 2(—a1t1 =+ ath)]i“

el
[(—

1= t{[(Vao cos — Vo) + L(—t1tear — t3a1 + $t3as)(cosO — 1)]2 + [Vao + T (—titaar — 2t3ar + 3t3a2)]sin 67}
&
(44)

t[(=Vao — Veo) — %

2(—t1t2a1 — %t%al + %t%ag)]

R,
Ifa VEOa VaO > _altl + a2t2
‘Z‘el = (_Va() - VEO)i'

Ry = t(—Vio — Vio)i

Therefore,\_/;el = %éml = Hﬁrel 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 velocity gained from the inflation process.



11) If tl = t2,a1 = 3&2

el = [(VaO cosf — VEO) =+ (—a1t1 + agtg)(cos0 — 1)]32‘ + (‘/(xO — a1ty + a2t2) sin 9:()
[(Vao cos 0 — Vo) + (—3asta + asgte)(cos @ — 1)]& 4+ (Voo — 2asts + asts) sin 69 (47)
= [(Vao cos 0 — Vgo) — 2azta(cos @ — 1)]2 + (Voo — asta) sin 0§

=<

Erel = t{[(Vao cos 0 — Vo) + %(—tltgal — %t%al + %t%@)(cos@ —D]& + [Vao + %(—tltgal — %t%al + %t%ag)} sin 03}
= t{[(Vao cos 0 — Vgo) + i(—?)agt% — 23a0t3 + Last3)(cos O — 1)]& + [Vao + 2%2(—3@15% — 23ast3 + Last3)]sin 69}
t{[(Vao cos @ — V) — 2asta(cos§ — 1)]2 4+ (Voo — 2asts) sin 64}

(48)
Therefore,V,.; = %le = HR,.; is valid.

E. Direct meaning of proof

1) Hubble’s law is valid is a very wide area in 3 dimensional space when the initial speed of galaxies is much
larger than the velocity change by deceleration and acceleration (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 acceleration,
Hubble’s law can be valid in some specific condition. For example, t; = to,| — a1| = 3as

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.

I1II. Meaning including proof

Hubble’s law isn’t a matter only explained by special condition such as ”center of the universe” or a new concept
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 —a;(t) and +as(t) is a function of time, Hubble’s law is always valid when the effect of
decelerating expansion and accelerating expansion 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. —a; and +as was set as a constant in this process. However, more closely speaking, —a; and +as is
a function of time.

2. When the effect of decelerating expansion and accelerating expansion has some specific ratio,
Hubble’s law can be valid.
For example : t; = to,| — a1| = 3as

3. Hubble’s law doesn’t come from the expansion of space, but results from dynamics from velocity
of individual galaxies.

4. Therefore, red shift comes from the Doppler shift of light and implies that the existing equation
of red shift should be revised.

Existing equation :

Robs
z=—""—-—1 49
Remitted ( )

Ao 1+ %

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

R is scale factor.
Equation by this discovery :
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Figure 4: Hubble’s law is a dynamical result from the movement of galaxies in 3D space. Two situations are same.

5. Red shift 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 through red shift should be reviewed.

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

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.

The center of universe positions in the direction of smallest red shift deviation.

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

8. The change of red shift eq. influences the ”discovery that the universe accelerating expands.”
Therefore, there is necessity to review accelerating expansion. [12] [13]

9. If this model is true, all content containing Hubble’s law, red shift, scale factor in astronomy
and cosmology should be reviewed.

IV. Conclusion

From the observation of the universe, we found Hubble’s law and introduced the concept that ”space expands”
into physics and astronomy to explain this.

However, not only can’t we explain the reason of expansion, 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 dimensional
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.

Red shift and scale factor by expansion of space has much influence in much areas of astronomy and cosmology.
Therefore, we must review all these related matters.
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