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Abstract

In this article we present a model of Hubble-Lemaitre law using the notions
of a transmitter (galaxy) and a receiver (MW) coupled to a model of the un-
iverse (Slow Bang Model, SB), based on a quantum approach of the evolution
of space-time as well as an equation of state that retains all the infinitesimal
terms. We find an explanation of the Hubble tension A,. Indeed, we have
seen that this constant depends on the transceiver pair which can vary from
the lowest observable value, from photons of the CMB (theoretical ~ 68.320%
[km/s/Mpc]) to increasingly higher values depending on the earlier origin of
the formation of the observed galaxy or cluster (ETG ~0.3 [Gy], ~74
[km/s/Mpc]). We have produced a theoretical table of the values of the con-
stant according to the possible pairs of transmitter/receiver in the case where
these galaxies follow the Hubble flow without large disturbance. The calcu-
lated theoretical values of the constant are in the order of magnitude of all
values mentioned in past studies. Subsequently, we applied the models to 9
galaxies and COMA cluster and found that the models predict acceptable
values of their distances and Hubble constant since these galaxies mainly fol-
low the Hubble flow rather than the effects of a galaxy cluster or a group of
clusters. In conclusion, we affirm that this Hubble tension does not really ex-
ist and it is rather the understanding of the meaning of this constant that is
questioned.

Keywords

Model of the Universe, Cosmological Constant, Hubble Constant, Hubble’s
Tension, Hubble-Lemaitre Law, Hubble’s Flow

1. Introduction: The Hubble Tension?

For some time, in fact, since we have been measuring the Hubble constant more
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accurately, we have observed significant variations in the measurement of it. A
large number of articles present these measurements of this constant and the
methods used are as varied as they are original (Cepheids-SN1a, CMB, BBN,
TRGB, BAO, etc.) This article is not a review of the measurements made in re-
cent years, let alone a criticism of the methods used. We refer to [1] [2] which
present a comprehensive review of the different measures and methods in recent
years as well as several explanations as different from each other on the origin of
the Hubble tension (more than 120 different explanations!). In fact, we will see
in this article that all these measures are actually good proportionally to the pre-
cision of the method used and for a specific source of photons (galaxy or body).
We will see that the constant A, depends and varies mainly with the source from
which the photons come and the origin of this source from the beginning (time
of formation or beginning of photon emission). Thus, we will find that this
so-called Hubble tension does not really exist and that the most universal Hub-
ble constant H; which is the one measured at our space-time MW can be derived
from the earlier transmitted signal as the CMB photons with a model of galaxies

or bodies origin time (as for the MW) since the expansion of the universe.

2. Fundamental Model of the Expansion of the Universe
Based on Hubble Constant Definition and Notion of Signal
Issuer Receiver (Photons Propagation)

In this section, we develop a model for predicting the Hubble constant with the
concept of a source (the transmitter) and a receiver which is for us the MW. The
model is based on the following assumptions:

1) The notion of the expansion of the universe, grouped around the Hub-
ble-Lemaitre law with H, and FLRW metric is based on the measurement of a
signal emitted (the transmitter) to a signal received (the receiver). The current
signal is the propagation of photons at velocity ¢

2) At our space-time of the MW, (the receiver), we have the possibility to
measure several signals (several values of H;) according to the origin of the var-
ious galaxies observed (various transmitters). All these values are relative to the
transceiver pair (MW and galaxy pair).

3) The different H, values measured are all good and valid for each of the
pairs in question with the exception of galaxies which are subject to significant
additional effects of gravity of surrounding bodies which modifies accordingly
the measured value (acceleration or deceleration or peculiar velocity).

4) The intrinsic or unique theoretical H, value that does not depend on the
transceiver pair cannot be measured in absolute from the MW (universal cosmic
observer) but derived from that measured from MW (MW observer).

5) The best theoretical value from the MW is the one measured from the first
photons emitted from the CMB (MW-CMB pair).

6) In summary, when we estimate H, values from different surrounding ga-
laxies, we produce a table of H, (along a space-time line) relating to the origin

time and evolution of the observed galaxies.
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We could produce a theoretical XY table of H, with the origin time of forma-
tion of the transmitter and origin time of formation of the receiver. The origin
time of formation will be determined with a model already developed few years
ago and already published in this journal (see next section).

The Hubble-Lemaitre law between a transmitter (2) and a receiver (1) isolated
in a universe in constant expansion (uniformly accelerated motion) and not re-
lativistic with the recession velocities between the transmitter (2) and the receiv-

er (1) (max~30,000 km/s or <0.1¢) is expressed as:
v(t)=v, (t)=vi (6)=H (1)d (1) = H (1)(r, (1) =7 (1))

or:

H()= v, (1)-w (1) _ My
1”2 (t)—l’i (t) Ar;lelio
With the well-known expressions of uniformly accelerated motion, we find
Voo ~Vio T a(tl’ _té)

dyy—d,o+ vy, (=11) = vy, (t—t{)+%(t1'2 -47)

H(t)=

With

7= v (1) = Vo " (1) =V

-t -t

Voo = (V2 _Vl)_a(t;_té)+V01
dyy—dyo ~ (Voz _V10)|(t1, —1 )|

t age of universe (13.8 [Gy]) [s].

d,, : distance to origin of the receiver (1) [km].

v,, : velocity at the origin of the receiver (1) [km/s].

#, : time at the end of main formation of the receiver (1) [s].

d,, : distance to origin of the transmitter (2) [km].

V,, : Velocity at the origin of the transmitter (2) [km/s].

t, : time at the end of main formation of the transmitter (2) [s].

a : mean constant acceleration of bodies [km/s?].

H: Hubble constant perceived by receiver (1) [s™ or 3.08569 x 10" km/s/Mpc].

In the equations above, we see that if we estimate the times, distances, starting
velocities of bodies (1) and (2), the mean acceleration as well as the total accelera-
tion time, we can estimate the Hubble constant perceived by the body (1) vis-a-vis
the body (2). The body (1) will be the MW and the body (2), the observed galaxy.
We must know at least the approximate time of the main formation of the galaxy
(2) (2,). The model described in the following section makes it possible to esti-
mate these parameters for a particular galaxy by knowing the baryonic mass of
that galaxy and its measured rotational velocity profile as well as by adjusting the
theoretical rotational velocity profile using the knowledge of the cosmological

constant A(7) that which represents the surrounding energy at the formation
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time ¢, of this galaxy (2). Surrounding energy that participates in the curvature
of space-time around this galaxy (see next section). By estimating all the para-
meters of the Hubble-Lemaitre equation, it will be possible to estimate the evo-
lution of the constant A, along the space-time line of this galaxy (2) vis-a-vis
MW (1).

We can use the above equations and evaluate the theoretical Hubble constant
for the CMB (located at about #, =0.0004 Gy and v,=c) as well as for ob-
served galaxies ETG and other less old LTG up to much higher values of their
formation time around ¢, =5 Gy VLTG. We obtain Table 1. Note that the
values of the constant Hj are theoretical, that is, the transceiver pair is not influ-
enced by the gravity of other surrounding bodies and the bodies (1) (the MW)
and (2, galaxy) move according to the pure Hubble flow. Also, for comparison
purposes, the relative velocities v, —v, are constant at 1000 [km/s].

The results obtained are remarkable and several conclusions can be drawn
from the values obtained. Key observations and conclusions include:

1) The developed model of the prediction of the Hubble constant indicates
that the values of H, from a cosmic observer depend on the space-time of this

observer as well as the observed galaxy is the transceiver pair.

Table 1. Theoretical Hubble constant H from above eq. of a transceiver pair following the Hubble flow in an isotropic FRLW

universe with formation of structure. The first horizontal line (gray) corresponds to the theoretical value H (galaxy, CMB) for

different galaxies according to their formation time ¢, . The second vertical line (gray) corresponds to the / (galaxy, CMB) for an

observed galaxy from the MW moving at a constant velocity 1000 [km/s].

Receiver (1) of photons (main time of formation, #; [Gy])

MW Xiang [4]
(0.52) Planck
’ 2018

CMB 0.0004

0.1
Transmitter E] 0.2
(2) of photons /C: 0.3
(main time of N 04
N .

formation, 8
1 0-5

t, [GyD) - =N
g5 06

D3
3 o7

(=W
“é 0.8

]
5- 0.9
Yo
2
5

70.9
70.6
68.9
70.1
69.9
69.6
69.4
69.1
68.9
68.7
68.4
66.3

61.6

0.1 02 03 04 0.52 0.6 0.7 0.8 0.9 1 2 5

70.39 69.89 69.39 68.9 67.94 67.48 67.01 66.56 66.11 61.92 52.04

714 722 73.0 739 74.8 75.6 76.5 773 783 79.2 89.7 138.6

7247 7194 71.42 7090 74.6 137.6
73.56 73.01 72.47 7194 743 136.6
74.69 74.12 73.56 73.01 74.0 135.6

704 71.1 719 72.7 73.7 74.4 75.2 76.1 77.0 77.9 88.9 134.7

77.04 76.44 75.84 7526 73.4 74.13 133.9
78.27 77.65 77.04 76.44  73.7 74.69 133.0
79.54 789 7827 77.65 729 75.26 132.1
80.86 80.2 79.54 78.9 72.7 75.84 131.3
82.22 81.53 80.86 80.2 72.4 76.44 130.5
98.83 97.84 96.87 9592  70.0 82.92 123.5

62.2 628 635 64.1 64.9 65.4 66.1 66.8 67.5 682 76.1 111.1
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2) The observable values of H, from our point of view (MW observer) start
with that of CMB photons (smallest observable value of photon at v,=v,=c).
Subsequently, as the relative velocity of galaxies decrease sharply, the range of
observable values gradually decreases from 74.8 for ETG’s to 64.9 LTG’s, ie. a
variation of nearly 10 [km/s/Mpc].

3) With an accurate measurement of the Hubble constant made from CMB
photons, it is possible to determine an approximate time of the main formation
of MW. If we accept a value of 67.36 + 0.54 [km/s/Mpc] (Planck alone) (Planck
2018, [3]), we find an approximate formation time of the MW from 610 to 840
[My] after the beginning, this range of values corresponds to that proposed ~800
[My] by Xiang [4]. This question of the formation time of a galaxy # remains
partly imprecise, if we consider a more or less long formation time and the mo-
ment when a cluster of matter becomes an organized galaxy or structure with its
own mean motion v, (Hubble flow).

4) The model largely explains the confusion surrounding the measured values
of Hp. Indeed, the model shows that the observed values of ETG galaxies
(younger than 0.2 [Gy]) can reach values as high as ~75 [km/s/Mpc].

5) The average value observed from the MW for all galaxies is around 72.6
+/-2.7 [km/s/Mpc]. This value is well in the middle of all the values mentioned
in the various studies since 2013, excluding indirect measurements from CMB
photons.

6) Based on the model as well as for an observer from the MW (# =0.52
[Gyl), the theoretical value of H,(MW,CMB) is ~68.32 [km/s/Mpc]. With a
variation of 100 [My] of #/ (MW) we find:

H,(MW,CMB) =68.32)}; [km/s/Mpc]

-0.47
This value compares with this recent value:

H,(SPT-TT/TE/EE)=68.3"7 [km/s/Mpc] [5]

3. Model of Universe with a Specific Time of Formation ¢;, tp,
t; of Structures Like Galaxies and Clusters

It was in 2018 that the development of the model began and the first preprint
publication appeared in [6]. Subsequently, in 2021 and 2023, 4 publications ap-
peared in this journal [7] [8] [9] [10]. We refer the reader to these articles which

contain all details. Here are some key elements of this model. At the beginning,

at time 0, a first Planck volume and first photon y s present and this is predicted
by an equation (a photon in a quantum box). According to the model and the
quantization of energy and space, photons are generated, at each Planck time,
during ~107° [s] according to a progression close to (12 + 1)°, 1 being the Planck
time number. Time and space evolve quantically in this model. The energy source
causing photons generation is contained at the outer edge of the universe or from
an unidentified internal source often referred to as vacuum energy. The number

reached is about 6.4x10%7 . Thus, we see that the model considers an origin of
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the “Bang” type but the “Big” is rather a relatively slow quantum evolution of
energy creation is the expression Slow Bang, SB. The model evolves according to
cosmic time and all the variables of the universe (more than 25) are dynamic and
evolve according to cosmic time. This model does not need the inflation phe-
nomena since energy generation is slow and in phases (causal) with the space
generation (see [6]).
Here is a summary of the main elements of this model:
- Time and space evolve quantically (Planck step 7,,/,).
- During the energy creation (~10~° [s]), the quantum nature of photon crea-
tion is applied.
- The macroscopic laws of physics applied after this energy creation period.
- The law of conservation of energy applies to universe-size scales.
- The cosmological principle is not necessarily adhered to.
- The Hubble constant of the Hubble-Lemaitre law is used to solve the Fried-
mann equations and find specific expression for A(H) and k(H). After some

development, we find these expressions (see [6]):

k(H)~a*[9.61x10° H* +3.04x10° H* —1.11x10"" H* |[m™ ]

A(H)~2.88x10"H* =1.08x10" H*[m™ |

4. Cosmological Gravity Force, F) from Mass-Energy
Equivalence and GR

For the time period when radiation was dominant, a central force associated
with A(9 can be determined using mass-energy equivalence. Indeed, we know
the value of A via the evolution of energy in the universe. Let us assume an ele-
ment with mass m in rotation according to a Kepler model in a central gravity
field of mass M. Another attractive force is a work around mass m, this time as-
sociated with the non-baryonic energy density, which acts through mass-energy
equivalence of the interior sphere whose boundary is determined by the rotation
radius, 7, of mass m.

In this model, we consider that the force is attractive simply through mass-energy
equivalence, which can also be achieved with the GR (see below), meaning that a
positive energy mass is associated with a positive energy, such as the energy of
photons associated with constant A, and that energy exerts a space-time defor-
mation on surrounding masses the same way the inertial mass (baryonic) does.

We can see that the mass-energy associated with the cosmological constant
depends on a zone demarcated by the assumed radius, . This can partially ex-
plain the issues with the cosmological constant, A. In fact, that gravity force can
be put into action in the GR equation through the existence of the cosmological
constant, as put forth by Einstein but for a different reason than the static un-
iverse he proposed. Indeed, the cosmological constant was later added by Eins-
tein as an opposing force to gravity. Therefore, when the term Ag,, is moved
to the right-hand side, the side of the energy-momentum tensor, we get a repul-

sive effect associated with A:
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1 8nG
Ryv_Engv-'_Agyv = C4 Tyv
with the signature of the metric tensor (+, —, —, —), the energy-momentum ten-

sor can be expressed as:

total _ rbaryonic _
Tyv _Tyv pAegyv

In this case, the resulting force is repulsive, as Einstein wanted. However, it is
also possible to make the effects of that energy appear directly in the ener-
gy-momentum tensor as a source of additional mass-energy through the

mass-energy principle, as:

total __ rpbaryonic mass-energy
T, =T, +T,,

. E
total __ rpbaryonic A
Tyv - Tyv + v gyv
4
total __ rpbaryonic _ 2 C
T/JV _T/xv +pAegyv_pmc +8TCGgﬂV
Hence, the energy density component of the tensor, 7%, is entirely positive:
4
00 2 €A
T :pmc +8’TCG :anAc

2

The solution for the spherical geometry is found in the Newton equation for

low velocities:
2

2
Vo =41Gp,  —4nG| p, + <N | = anGp + <A
8nG

The potential being:
2 2
D= _G_m+ c"Ar
r 12
Gm A,
a= ——zer —EC rer

We can see that, at this time, solving the equation predicts an attractive force
associated with constant A and of the same type as the baryonic mass. The r

term can be related to the Hooke ellipse.

Gm + —C2k" H*Y?
r 12

O] (m, r,H ) =—

Then, solving the equation for low velocities (Newton) includes one mass
contributors (baryonic) and one energy (4, cosmological). The geometric varia-
ble rof the structure and the time factor of formation of the structure H (or 1/4).

Therefore, assuming this notion of mass-energy, and according to Newton’s
law of attraction for that mass, m,, the central attractive force associated with
the mass-energy equivalence can be written as:
Gm,m G(pV)m ~ G(pA4ﬂ:r3)m

2 r2 3}’2
_4nG(p,)rm 4nG(c2A ]r A,

m=—c mr
3 3 (&G 6

|FA|:
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5. Some Galaxies Rotation with Baryons and A(¢)

In this section, we present only the equations used. For a given circular rotation
orbit, the tangential rotation velocity of a mass is expressed through the balance
of the main forces considered in the model: Newtonian gravity and cosmological

gravity via mass-energy equivalence:

F.=F,+F,
2
mao’r =Gm Mz-i-ﬂ
r 6G
Vtz =G£ Ac*r?
B

For a galaxy, the masses of the bulb and disc, we get a simplified expression:
M (r,t)=M,(r,0)+M,(r,t)

2

3 2
MT(”,t):Vb(r’t)Mb"‘Vd (r’t)Md =r(l;) Mb“‘r(tz) —27’;, M,
V, d b I =1
T T

where:
0<r(r)<r, for the bulb;
1, <r(t)<r,, for the disc;
ry: bulb radius determined at the end of galaxy formation;
rz disc and bulb radii determined at the end of galaxy formation;
Mp: bulb mass determined at the end of galaxy formation;
My disc mass determined at the end of galaxy formation.
A simple law can be used to calculate mass accumulation at a constant rate:

t
r(t)=at= 7
t,—t,
where
t, <t <t,, formation time of the galaxy;
a: galaxy radius growth rate (accumulation).
For the mass, we get:
3.3 2,2 2
a’'t ot -
MT(r,t)z M, +———-M,
Ty T =1
Finally, for rotation velocity, we get:
X a2t2 a2t2 _ ’372 kAC2a2t2
vi =G — M, + — M, y
r at(r; =1)) 6(r+1,)

where
t, <t <t,, formation time of the galaxy;
t, <t, <t,: formation time of the galaxy bulb;
ty <t, <t :formation time of the galaxy disc;

t,: age of the universe at the time of galaxy formation to calculate.
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Mean rotational tangential
velocity [km s]
=
S
o
o

with

4 4,4
. {32nGo’C1 }: |:327TG(?'TQIQ}: 2885107 [¢* -]

5
C c

This equation contains the essential elements for predicting the rotation curve
of the luminous mass of galaxies. In [6] [7] [8] [9] [10] we have already used this
rotation equation for some galaxies. Here are the curves obtained for more galax-
ies. The choice of these galaxies is arbitrary but some of them have special charac-
teristics (size, with or without DM, UDG, SMBH). They are located close to us
(NGC253 3 Mpc) or much further (UGC12591, 75 to 144 Mpc). The data come
mainly from the NED, SIMBAD databases but also from various articles.

What we find in [10] is special. Indeed, according to the model, most galaxies
are formed much earlier than the predictions of conventional models for pre-
dicting galaxy formation as seen for some galaxies with JWST. As an example,
the MW to start the formation of the bulbs 180 to 200 [My] after the beginning.
In addition, the evolution time is much faster than is normally envisaged. Here
are the times since the beginning of the formation and the evolution time of the
main formation of galaxies studied. Of course, nothing prevents the internal re-
organization of galaxies by collisions and other phenomena throughout the his-
tory of galaxies. For the MW we find:

MW, begin 180 - 200 [My],

Formation time ~320 [My],

Main structure ¢ ~520 [My],

Intrinsic velocity relative to CMB v, ~50 [km/s] ([6]],

Intrinsic velocity relative to CMB v = v;¢~620 [km/s] [11],

Intrinsic acceleration relative to CMB a ~42.92 [km/s/Gy].

Mean rotational tangential velocities (Figure 1, measured values, Blitz et al,
1980 [12]).

o
MW luminous mass only
. 10
O measured, Blitz, 1980 M,=1.5x10""M,
— - —Kepler only M,=9x10°M,
----- with F cosmologic,ti=0.15Gy, tt=0.45Gy, tb=0.0225Gy
with F cosmologic,ti=0.181Gy, tt=0.32Gy, tb=0.013Gy
2 4 6 8 10 12 14 16 18 20

MW galaxy radius ([kpc])

Figure 1. MW rotational velocities.
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550.0
500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

mean rotational tangential
velocity [km s1]

The following figures show the results obtained for the rotational velocity
measured and predicted with the model using baryonic mass only for galaxies.
Following this, the specific formation times of galaxies to be used in the H,
model (¢~ +1 ) are shown from the rotation curves. We see that it is possible
to estimate an approximate time of the beginning of the formation of a galaxy as
well as the total time of the primary formation with the addition of this cosmo-
logical force (mass-energy equivalence) to gravity. However, it is difficult to de-
termine when precisely a galaxy in the process of formation can be identified as
possessing its proper motion or its motion according to the Hubble flow. In this
model, we arbitrarily choose this period as the end of the main formation of the
galaxy but when the formation is very long (~1 [Gy]) this value of ¢ may be
less than the total formation time (~50%).

From these figures the following observations could be drawn which will be
used for the prediction of the Hubble constant:

UGC12591, begin 170 - 180 [My], formation time 280 [My], main structure
~460 [My] (Figure 2, measured values, Giovanelli ef coll.,, 1985 [13]).

COMA cluster, begin 500 - 720 [My], formation time 1.5 [Gy], main structure
~2 [Gy] (Figure 3, measured values, Kent ef coll, 1982 [14], Rood et al, 1985
[15], Chincarini et al, 1976 [16]).

UDG 44 (Dragonfly), begin 180 [My], formation time 390 [My], main struc-
ture ~570 [My] (Figure 4, measured values, Van Dokkum et coll,, 2019 [17]).

UGC2885, begin 175 - 180 [My], formation time 1.2 [Gy], main structure
done ~1.4 [Gy] (Figure 5, measured values, Gentille ef coll, 2013 [18]).

AGC114905, begin 500 [My], formation time 650 [My], main structure done
~1.15 [Gy] (Figure 6, measured values, Mancera Pina, 2022 [19]).

NGC4183, begin 220 [My], formation time 450 [My], main structure done
~670 [My] (Figure 7, measured values, Martins et coll, 2007 [20], Stark et al
2009 [21]).

DDO161, begin 220 [My], formation time 260 [My], main structure done
~460 [My] (Figure 8, measured values, Coté et coll., 2000 [22]).

B0 o o oo, —ve o
UGC12591 luminous mass only
~. — M,=3.18x10 M,
TS i — M,=1.42x101M,

O measured, Giovanelli,1985
— + =Kepler only

with F cosmologic,ti=0.1764Gy, tt=0,28Gy,tb=0.056Gy

5 10 15 20 25 30 35 40 45
UGC12591 galaxy radius ([kpc])

Figure 2. UGC12591 rotational velocities.
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1800 . case1,ti=0.72Ga, tt=1.5Ga, b=0.5
1600 case 2,ti=0.72 Ga, tt =2.0 Ga, b=0.5
1400 - = =case3,ti=0.72Ga, tt=3.0Ga, b=0.5

— —case4,ti=0.72 Ga, tt=4.0Ga, b=0.5
® measured, Kent et al., 1982
A measured, Rood et al., 1972
M measured, Chincarini et al., 1976

1200
1000
800
600
400
200

mean rotational velocity [km/s]

0 2000 4000 6000 8000 10000
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Figure 3. Coma cluster rotational velocities.
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Figure 5. UGC2885 rotational velocities.

NGC3198, begin 180 - 185 [My], formation time 880 [My], main structure
done ~1.1 [Gy] (Figure 9, measured values, Gentille et coll, 2013 [18]).

NGC253, begin 175 - 180 [My], formation time 320 [My], main structure
done ~500 [My] (Figure 10, measured values, Pence et coll., 1981 [23]).
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Figure 6. AGC 114905 rotational velocities.
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Figure 8. DDO161 rotational velocities.
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Figure 9. NGC3198 rotational velocities.
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Figure 10. NGC253 rotational velocities.

M87, begin 120 [My], formation time 320 [My], main structure done ~440
[My] (Figure 11, measured values, Macchetto et coll, 1997 [24]).

We see that an intense period of galaxy formation around 120 - 220 [My] after
the beginning seems to exist, at least for galaxies near MW.

The following Table 2 presents the data for the 9 galaxies and COMA cluster
studied as well as the predictions of the cosmological model and the value of the
Hubble constant estimated with the measurements and that predicted by the
transceiver model (receiver (1) MW).

Some observations emerge from Table 2.

1) The predicted theoretical value of HO(MW,CMB)=68.32 [km/s/Mpc]
(MW-CMB) pair is similar to those determined by the various studies using the
CMB or the oscillation of baryons of a transmitting source less than 500 [ky]
from the origin (Planck 2018, SDSS-III BAO 2016, SPT 3G 2023) (~67.3 to 68.3
[km/s/Mpc]).

2) Estimates of the Hubble constant for the galaxies studied vary depending
on the source. Indeed, significant variations in the estimation of the distances of
galaxies are mentioned (variation from singles to triple). However, the predicted
values of the Hubble constant are for the majority of galaxies within or near the

estimated limits.
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Table 2. Specific estimates and predictions of the Hubble constant o for some galaxies.

Measurements Model prediction
Galaxy . . . .
(receiver (1), MW) (from rotational velocities and equations)
3
£ Ho 4 .
g V., —v d Vy, =V, t d,—d d Ho
: ks My (km/s/Mpe) —xef g G Mpd) (Mg (km/s/j\/l o)
E (km/s) (Mpc) (from Av/d)) (MW) (Gy) (Mpc)  (Mpc) p
~4235 4387
CMB c (13.861 £0.058) 68.3 +1.5 [5] c 0.52 0.0004 159.3 68.32
(14.31 [Gy])
(GyD
X=120
o= 40 57.9 6942 73.703
UGC12591 6945+ 3 68 t_ 167 min/max NED (-10%) 0.52 0.46 0.42 94.1 (73.705)
0
41.6 to 102.1 (+10% (73.701)
5 values
X=109.3
0=26 64.0 ~1
COMA X
ust 6995+39  (h,=0.705) min/max NED 7016  0.52  (0.5x2) 3.44 95.16 73.49
cluster
77 to 144 51.5 to 84.7 See Figure 3
10 values
X=94.4
67.7
UDG 44 (h,=0678) .
6391 £ 6 min/max NED 6393 0.52 0.57 0.32 86.7 73.65
Dragonfly +6
61.1t072.3
10 values
X=283.7 69.3
(h,=0678)  64.6to74.7
NED ~0.75
UGC2885 5801 +3 +6 Or 5810 0.52 1.36 78.84 73.57
. SIMBAD (0.5x 1.4)
54 to 80.6 min/max
3 values 71.9 to 107.5
X=175.6 71.9
AGC11490 . ~0.575
5435+ 14 (h,=0.678) min/max NED 5455  0.52 (0.5 % 1.15) 0.48 73.99 74.44
+5.3 67.1t077.3 ’ ’
X=16.0
. 58.0
NGC4183 929 +1 B min/max NED 935 0.52 0.67 0.14 12.68 73.23
9.8 to 24.6 37.7 0 94.9
.7 to 94.
33 values
543 6.03+07) 90.0 TRGB [25]
DDO161 4y 4, 471073 min/max oo 740 052 0.46 -0.04  10.05 73.90
12 value 101 to 158
743 10.6 70 HI [26]
- X=9.4 75.0 HI [27]
X=13+0.95 52.3 min/max
681 £1 NED ~0.53
NGC3198 52 values 48.7 to 56.6 681.3 0.52 0.007 9.24 73.63
(0.5 x 1.06)
649 to 684 12to 17 min/max
SIMBAD

16 values 14 value 38 to 57
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Continued
X=3.59+0.25 . 242 3.28 73.907
67.7 min/max
NGC253 243+1 2.1to04.27 56.7 to 118 NED (-10%) 0.52 0.5 0.005 (2.94) (73.933)
.7 to
23 values (+10%) (3.61) (73.886)
X=238+17 )
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1284 £ 5 9.2t029.1 NED
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118 values
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Figure 11. M87 rotational velocities.
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Figure 12. Theoretical Hubble-Lemaitre law using measured recession velocity of studied
galaxies and predicted distance d, using the model.
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Figure 13. Specific predicted Ho of studied galaxies vs predicted distance d, using the

model.

3) In order to estimate the galaxies peculiar velocity effects [29], we increased
and decreased the velocities v, —v, of NGC253 galaxy by +10% (z ~0.00081)
and UGC12591 (z ~0.0231). There is a very small variation in H.

We can plot for these galaxies the theoretical Hubble-Lemaitre law according
to the predictions as shown in Figure 12. We obtain a linear fit value of 73.6 o
0.3 [km/s/Mpc]. This value can be compared to that obtained by Pantheon+ and
SHOES [30] (LCDM, flat, z = 0.001 to 2.26) 73.6 +/— 1 [km/s/Mpc]. Also, with the
value of COSMOFLOW-3 study [31] of more than 17,000 galaxies located at ~1 -
250 [Mpc]. The estimated mean value of the Hubble constant is 75 + 2
[km/s/Mpc]. In Figure 13, we see the specific value of the constant H, (MW, ga-
laxy) as obtained according to the model. We see that this value varies depend-
ing on the galaxy being observed. In addition, the values are all around 73 - 74,
Le. for galaxies formed around 0.4 to 0.8 [Gy] after the SB (slow bang).

6. Discussions

In order to demonstrate the effects of each of the main parameters that influence
the prediction of the Hubble constant, ie, the difference in the velocities of ga-
laxies v, —v,, the formation time of the observed galaxy (transmitter) ¢,, we
used the parameters of the galaxy M87, namely:

M87: v, —v, =1284, v, —v, =1280, t, =044, d,,—d,,=-0.1,
d, =173, H;=73385.

If we delay the formation time of M87 by 0.3 [Gy], we get,

M87: v, —v, =1284, v, —v,, =1293, 1,=0.74, d,, —d,, =0.29,
d, =175, H,=7321.

If we increase the relative velocity of M87 by 2000 [km/s], we get,

M87: v, —v, =3284, v, —v, =3280, t,=044, d, —d,,=-0.26,
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d, =445, H,=73.74.

If we decrease the relative velocity of M87 by 1000 [km/s], we get,

M87: v, —v, =284, v, —v,, =280, t, =044, d, -d,=-0.08, d =328,
H,=74.46.

We see that each of the parameters makes the Hubble constant vary in plus or
minus. In this case, the variation ranges from —0.64 to +0.61.

In summary, if we make several positive and negative variations of the men-
tioned parameters, we observe the following effects related to the observations
made from the MW.

- An increase in the observed galaxy formation time (more towards LTG)
produces a decrease of H,.

- A decrease in the formation time of the observed galaxy (more towards ETG)
produces an increase of H.

- An increase in the relative velocity of the galaxy produces an increase in rela-
tive distance which results in a small decrease in H,.

- A decrease in the relative velocity of the galaxy produces a decrease in the

relative distance which results in a small increase in H.

7. Conclusions

We have seen in this article that a model of Hubble-Lemaitre law using the no-
tion of a transmitter (galaxy) and a receiver (MW) coupled to a universe model
(Slow Bang Model, SB), based on a quantum approach to the evolution of
space-time as well as on an equation of state that retains all the infinitesimal
terms, has made it possible to explain why we measure different values of the
Hubble constant H,. Indeed, we have seen that this constant depends on the tran-
sceiver pair and that it can vary from the lowest observable value, that of the pho-
tons of the CMB (theoretical ~ 683270 [km/s/Mpc]) to increasingly higher
values depending on the later origin of the formation of the observed galaxy (or
cluster). We have produced a theoretical table of the values of the constant ac-
cording to the possible pairs of transmitter/receiver in the case where these fol-
low the Hubble flow without disturbance. The calculated values of the constant
are in the order of magnitude of all values mentioned in past studies. Subse-
quently, we applied the models to the case of 9 galaxies and COMA cluster and
found that the models predict acceptable values of their distances and Hubble
constant since these galaxies mainly follow the Hubble flow rather than the ef-
fects of a galaxy cluster or a group of clusters. In conclusion, we affirm that this
Hubble tension does not really exist and it is rather the understanding of the
meaning of this constant that is rather questioned.

Finally, we believe that the models developed seem interesting and we hope

that it will arouse future interest.
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