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Abstract. Since the baryonic matter of the observable Universe consists mainly of protons and neutrons, then the
numerical value of its mass can be represented and calculated on the basis of an additive-multiplicative golden algebraic
fractal, based on golden algebraic fractals of the masse of proton, neutron, and muon. Based on an analytical estimate
of the mass of the observable Universe, using the law “Planck’s Universal Proportions”, an analytical estimate of the
Hubble constant and the main spatial-energy characteristics of the observed Universe is obtained. An analytical estimate
of the Hubble constant is consistent with the experimental data of Planck’s mission, SDSS-111 Baryon Oscillation
Spectroscopic Survey, DES Collaboration. The objectivity of the experimental estimation of the Hubble constant from the
HOLiCOW, Riess et al, Hubble Space Telescope collaborations does not raise any doubts. This means that the Hubble
constant describes two similar, but different physical processes and has at least two values. The value of the Hubble
constant from the collaborations Planck’s mission, SDSS-1I1 Baryon Oscillation Spectroscopic Survey, DES
Collaboration describes the process of rotation of the space of the observed Universe, and the value of the Hubble
constant from the collaborations HOLICOW, Riess et al, Hubble Space Telescope describes the process of rotation of
substance in the space of the observed Universe. It is shown that after the Big Bang, the space of the observable Universe
made one incomplete revolution of at 345 degrees, and the substance in it made one complete revolution of approximately
379 degrees. New estimates are given: of the gravitational constant, of the Planck energy, of the Planck acceleration, of
the Planck force, of the gravity factor of the observable Universe, of the Planck temperature, of the angular velocity of
rotation of the space of the observable Universe. Estimates of temperature and wavelength of thermal radiation of the
observable Universe, as the Hubble sphere, are given.

Keywords: Hubble constant, universe, fractal, proportions and constants of Planck, black hole, the Hubble sphere.

Anomauin. Ockinoku OAPIOHHA PEUOBUHA CROCMEPeXCY8aH020 Beecsimy cKaadaemvcs ¢ OCHOBHOMY 3 NPOMOHIG
i HeumpoHi8, MO UUCIO8e 3HAYEHHS U020 MACU MOJICHA NPeocmasumu i po3paxyeéamu HA OCHO8I AOUMUGHO-
MYTOIMURTIKAMUEHO20 30]I0MO20 aneebpaiunoeo hpaxmana, 3acHO8AH020 HA 3010MUX AnN2eOpaiuHux Qpaxmanax macu
npomona, Hetimpona i Mioona. Buxodauu 3 ananimuunoi oyinku macu cnocmepedxcysano2o Beecgimy, guxopucmosyiouu
3axoH «Yuisepcanvhi nponopyii Ilnankay, ompumano aHamimuyHy oyinKy nocmiiunoi Xabbna i 0CHOBHUX NPOCMOPOBO-
EHep2eMUYHUX XAPaKMepucmux cnocmepescysanoeo Beeceimy. Ananimuuna oyinka koncmanmu Xab66aa y32000cyemupcs
3 excnepumenmanvHumu Oanumu micii Ilnanxa, docrioxcennss SDSS-111 Baryon Oscillation Spectroscopic Survey, DES
Collaboration. O6'exmuenicms excnepumenmanvhoi oyinku nocmiinoi Xabona 6io konabopayii: HOLICOW, Riess et al,
Hubble Space Telescope ue suxauxae cymnisis. e osnauae, wo nocmiiina Xabona onucye 08a 00HAKOBUX, alie Pi3HUX
@izuunux npoyecy i Mae AK MiHIMYyM 08a 3HaYeHHs. SHaueHHs nocmilinoi Xabbna 6i0 konabopayii: Micia I[lnanka, SDSS-
Il Baryon Oscillation Spectroscopic Survey, DES Collaboration onucye npoyec obepmanns npocmopy
cnocmepedicysano2o Beeceimy, a snawenns nocmiinoi Xaboaa 6io xonaoopayii: HOLICOW, Riess et al, Hubble Space
Telescope onucye npoyec obepmanns peuosunu 6 npocmopi cnocmepedicysarnozo Bcecsimy. Ilokaszano, wjo nicis
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Benuxozo 6ubyxy npocmip cnocmepecysanozo Beeceimy suunus ooun ne nognuii obopom na 345 epadycis, a pevosuna
6 HbOMY BYUHUIA 0OUH NOGHUL 0Oopom npubauzno na 379 epadycie. Hasedeni nosi oyinku. epagimayiiinoi nocmiinoi,
enepeii [Inanxa, npuckopenns Ilnanka, cunu Inanka, epagimi pakmopa cnocmepesicysanoeo Bececsimy, memnepamypu
ITnanka, Kymoeoi weuoxocmi obepmaris npocmopy cnocmepesicysanozo Beecsimy. Hasedeno oyinku memnepamypu i
008IICUHU XBUTT TNENT0B020 BUNPOMIHIOBAHHS ChOCmepedicysano2o Beeceimy, sk cpepu Xabona.

Knrouosi cnosa: koncmanma Xabona, ececeim, ppaxman; nponopyii i koncmanmu Ilnanka,yopua dipa, cghepa Xabona.
1 INTRODUCTION. FORMULATION OF THE PROBLEM

It is known that fractals are self-similar algebraic and geometric constructions, in which each
part of them is similar to the whole structure, and the entire structure is similar to each its part. In
[1,2,3] it was shown that physical constants can be represented in the form of gold algebraic fractals
(GAF). The basis of these fractals is the number f_, which is the coefficient of similarity of fractals:

f,= Jg/ 2—-0.5=2sin(18°) = 2cos(72°) = 0.6180339887498948482045868343656... (1)
Then any physical constant ¢ in the form of a golden algebraic fractal has the form:
p=M,- fgy, @)
where M  is the mantissa of the GAF constant ¢, y is the structural level of the GAF. The
number M, and integer y satisfy the conditions:

1<M, <1/ f, =1.6180339887498948482045868343656...; — o<y <o, (3)
Mantissas M, and M ; physical constants ¢ and Y¢ satisfy the condition:
1/f, =M, M. (4)

The mantissa M, will be called the inversion of the mantissa M .

The numerical value of the mass [4] of some elementary particles: electron, muon, tau, proton,
neutron and Planck’s hypothetical particle will be presented in the form of GAF (2), and the data will
be entered in Table 1. We take into the account that the muon and the hypothetical Planck particle
are the same GAF [1], so the characteristics of a hypothetical Planck particle are determined on the
basis of the characteristics of the muon:

Table 1 — The mantissa, the inversion of mantissa, the structural level of the GAF: electron,
muon, tau, proton, neutron, hypothetical Planck particle.

Particle name Particle mass, kg Mantissa Mg malnnt\i/sesr:?\/lgi (IS‘Z\?;
electron 9.10938356-10"3! 1.13164233169 | 1.42981041221 144
muon 1.883531594-10%8 1.17578810591 | 1.37612719555 133
tau 3.16747-10% 1.10190162111 1.46840149588 127
proton 1.672621898-10%' 1.52336288580 | 1.06214612672 129
neutron 1.674927471-10°% 1.52546271742 | 1.06068406017 129
hypot. Planck 2.17663883450-108 | 1.17578810591 | 1.37612719555 37

Based on experimental data estimates of the Hubble constant, which were obtained from various

sources: the Planck Mission [5,6,7,8], the Wilkinson Microwave Anisotropy Probe (WMAP 9 years,
combined with other measurements) [9], SDSS-IIl Baryon Oscillation Spectroscopic Survey [10],
DES Collaboration [11], using the law “Planck's Universal Proportions™ [12], calculate the estimate
of the mass of the observable Universe. The obtained data, including the value of the estimated mass
of the observable Universe in the form of a GAF, are presented in Table 2.
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Table 2 — The estimation of the mass of the observable Universe based on the Hubble
constant, which is obtained from the various experimental sources of the information

Name of the Citation Hubble const., qus of the GAF form_ of a mass

data source (km/s)/Mpc Universe, kg of the Universe, kg
Planck Mission [5] 67.66 + 0.42 1.8414357-10% 1.52158398-f, %
Planck Mission [6,7] 67.74 £ 0.46 1.839260-10% 1.51978700-f, 2
Planck Mission [8] 67.80+0.77 1.837633-10% 1.5184420-f, %%
WMAP [9] 69.32 £0.80 1.797339-10% 1.485146740-f; 24
SDSS-111 BOSS [10] 67.6(+0.7)(-0.6) 1.8430700-1052 1.522934498.f, 25
DES Collaborat. [11] 67.77 +£1.30 1.838447-10% 1.51911424.-f, %4

The GAF can be divided into: the simple fractals (e.g., such as in Table 1); multiplicative -
those in which the mantissa is formed by multiplying the mantissas of the simple fractals with their
subsequent normalization to the form (3); additive ones are those whose mantissa can be represented

as a sum of an infinite series of power functions fg” [2]; mixed type - additive-multiplicative or

multiplicative-additive. Obviously, two or more algebraic fractals are the same fractal if their
mantissas are equal.

The Hubble constant has a dual nature. It describes with the same success two different physical
processes in the observable Universe: expansion and rotation of its space. That is, the redshift from
distant objects of the observable Universe can be described with equal success on the one hand by
the removal (scattering) of these objects under the action of the force of so-called dark energy, and
on the other hand by the rotation of the space of the observed Universe. Both hypotheses have flaws.
In the first case, a scientifically based source of dark energy is required, and in the second case, under
certain conditions, the basic principle of cosmology, the principle of isotropy of space, is violated.
Currently, of the many hypotheses about the nature of the source of dark energy, the most widely
used hypothesis is the cosmological constant or, as say, the lambda constant. According to this
hypothesis, the lambda constant in Einstein's equations gets a physical meaning - the pressure of the
vacuum. The expansion of the space of the observable Universe occurs under the action of the
pressure of the vacuum. However, space can expand only from the area of high pressure to the area
of low pressure, that is, only under the action of pressure drop. The lambda calibration coefficient is
constant for all points of the Universe, that is, the vacuum pressure at all points of the Universe is the
same and there is no pressure differential in it. This means that the hypothesis of the cosmological
constant, as a source of dark energy, is not consistent. The solution of the Einstein equations for the
rotating space of the Universe was proposed by Gddel in 1949 [13]. Further development of the
hypothesis of the rotation of the space of the observable Universe was obtained in [14,15,16,17,18].
Professor Michael Longo (University of Michigan in Ann Arbor), having studied [14,15] in the
framework of Sloan Digital Sky Survey (SDSS) database project SDSS DR5, which contains about
40,000 galaxies ( of them - more than 15,000 spiral galaxies ), for where the value of redshift z <0.04,
came to the conclusion that left twisted spiral galaxies is much larger than spiral galaxies swirling
right. Conclusions of professor Michael Longo confirmed a group of scientists led by Professor Lior
Shamir (Lawrence Technological University) [16]. Was investigated about 250 thousand spiral
galaxies, for which the value of redshift z <0.3. Professor Lior Shamir also found that galaxies left
more than right. Symmetry breaking between the right- and left - twisted spiral galaxies are about
seven percent, but the probability that is a cosmic accident is very low - claims Professor Michael
Longo. The results of research professors Michael Longo and Lior Shamir contradict the notion that
the Universe is homogeneous and symmetric. Scientists believe that the asymmetry of the Universe
emerged in the Big Bang at the expense of the initial rotation of the Universe space counterclockwise.

This means, firstly, that the space of the Universe could have existed before the Big Bang, and
secondly, as claims, Professor Michael Longo universe revolves now. In [17] it is shown that the
rotation of the space of the observable Universe can be a source of dark energy and dark matter. The
rotation of the space of the Universe is also supported by research Professors S.-C. Su and M.-C. Chu
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(Department of Physics and Institute of Theoretical Physics, The Chinese University of Hong Kong,
Shatin, Hong Kong, China) [18].

2 ANALYTICAL ESTIMATE OF HUBBLE CONSTANT NUMERICAL VALUE

It is known [19, 20] that the mass of the baryonic matter of the observable Universe consists of
more than 75 % protons. Then, taking into account that the electron mass is much less than the proton
and neutron masses, and also that the neutron and proton masses are close in value, we can
conditionally assume that the mass of the observable Universe is 75 % composed of protons and 25
% of neutrons.

Analysis of the data in Tables 1 and 2 shows that the mantissas of the masse of the observable
Universe are very close to the mantissas of the masses of the proton and neutron, in all cases, except
for the data from WMAP.

Let the mass of the observable universe is formed only from protons. Then, assuming that the
mass of the observable Universe and the mass of the proton are one and the same golden algebraic
fractal, but on different structural levels of matter, we choose the proton mantissa as the standard, and

on its basis, we estimate the mass of the observed Universe M :

M =1.52336288580...- f 2 =1.8435885153510...-10% kg. (5)

g

Let the mass of the observable Universe and the mass of the neutron - is one and the same
golden algebraic fractal, but on different structural levels of matter, then choose of the mantissa of

the neutron as standard, and on its basis to estimate of the mass of the observable Universe MSO :

MSO =1.5254627174172...- fg‘254 =1.84612975190...-10% Kkg. (6)

Let us estimate the mass of the observable Universe MLE”"O , provided that it consists of 75 % protons
and 25 % neutrons:
ME " =0.75-MP +0.25- M, =1.84422382448890...-10% Kg. )
Since the hypothetical Planck particle and the muon are the same golden algebraic fractal, then
the Planck constants: of the massms", of length 14 and of time t% , which determined through the
characteristics of the muon have the following meanings [1]:

m;‘f =2.17663883450...-10° kg; Ig‘f =1.61610315323...-10> m; tg‘f =5.3907398606...-10* s.  (8)

To estimate the Hubble constant taking into account formulas (5-7), we use the law “Planck’s
Universal Proportions”. To do this, based on the values of the constants (8), we calculate the

proportionality coefficient estimate p;tl for this law:

t

po =2 =2.4766349727317...- 107 s- kg™ ©)
m#
p

Then the Hubble constant estimate H” for the observable Universe, which consists only of
protons, is equal to:

T =p, M =4.56589579244490...-10" s; HP ~ 1 _519015072035891...-107 s, (10)

T =

T,
where TU‘” is the Hubble time, or the delay in the propagation of the light signal at a distance that is

equal to the radius of the observed Universe. The value of the evaluation of the Hubble constant in
the traditional form:

H® =67.5809900 (km/s)/Mpc. (11)

10
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The Hubble constant estimate H" for the observable Universe, which consists only of neutrons,
is equal to:

1no =2.1871359406740...-10 %, (12)
U

The value of the evaluation of the Hubble constant in the traditional form:
H™ = 67.4879634(km/s) Mpc. (13)

T = pt-M =4.572189507762430...-10"s; H" =

p*+n’

The Hubble constant estimate H
neutrons, is equal to:

TP = pb MP " = 4.56746922127...-107 5] HP " =

t

for the observable Universe, which consists of protons and

p}+no :218939625327 -10’18 S—l. (14)
U

The value of the evaluation of the Hubble constant in the traditional form:

H"*" =67.55770 (km/s)/Mpc. (15)
Then the analytical evaluation of the Hubble constant can be represented as:
H =67.55770" o5 (km/s)/Mpc. (16)
Or taking into account the percentage ratio of protons and neutrons:
H =67.55770" ®%%°%° (km/s)/ Mpc. (17)

The analytical estimate of the Hubble constant is within the tolerances of the experimental
Hubble constant values, which are obtained by Planck Mission, DES Collaboration, SDSS-I11 BOSS.

There are two main ways to experimentally determine the Hubble constant: by studying the
relict radiation and by measuring the distances to distant objects of the Universe, for example,
quasars, Cepheids and red giant stars. Relic radiation is distributed throughout the space of the
observable Universe, therefore, an experimental estimate of the Hubble constant based on it reflects
the physical process that is inherent in the entire space of the observable Universe. An experimental
estimate of the Hubble constant based on measuring changes in the distances to quasars, Cepheids,
and red giant stars reflects the physical process associated with the movement of substance in the
observable Universe. This means that the Hubble constant objectively has at least two values. In this
case, the value of the Hubble constant about the value: 1) H =67.55770" ***° (km/s)/Mpc,

displays the process of rotation of the space of the observed Universe, and the value of the Hubble
constant, for example, about the value: 2) H =74.03 +1.42(km/s)/Mpc [21], displays the process

of rotation of the substance in the space of the observed Universe. It is possible that an estimate of
the Hubble constant based on the motion of a substance whose mass density is significantly lower
than the mass density of quasars, Cepheids, and red giant stars will differ from the known values 1)
and 2).

3 EVALUATION OF THE MAIN SPATIAL AND ENERGETIC
CHARACTERISTICS OF THE OBSERVABLE UNIVERSE

Based on the values of Planck’s constants - of the mass, of length and of time, which are
represented in formula (8), we calculate the coefficients of proportionality for the law “Planck’s
Universal Proportions”. To do this, we first introduce an auxiliary coefficient: the unit rarefaction of

Planck’s mass p;l :

L1 .
Pyt = —-= 4.594239449...-10" kg™ (18)
p

11
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The impulse of a unit rarefaction of the mass of Planck p;tl is represented by formula (9), that is:

- t”
P =t pt=—— =2.4766349727317...-10 % kg's (19)

u
mp

The quantum of Planck’s mass h,

ms
h.,= " =4.0377367315...-10® kg-s™ (20)
t

The linear density of Planck’s mass o, :

Ho

P —1.34684399950...-10%" kg-m™. (21)

I#

ppl =

The linear rarefaction of Planck’s mass p;,l:

u

P —7.424764860...-10 kg'm. (22)
yii
p

The quantum of Planck’s length, or the speed of light in vacuum c:

Pyl =

|ﬂ
c=-"=299792458 m-s*. (23)

ty

In electromagnetism [21], electrical resistance has the dimension of velocity, then by analogy,
we call the quantity, which is inverse to velocity, the conductivity of light in a vacuum c¢™:

-1 t’:)f -9 -1
¢! =2 —3.33564095198...-10° ms. (24)
I,U

In addition to the coefficients that are presented in formulas (19-24), we calculate the
coefficients that characterize the density of mass (and its rarefaction) of Planck and the product of the
Planck constants: of mass, of length and of time. The surface density of Planck’s mass p,, :

m#_ 61 1 —2
Pps = =8.33389871685...-10>" kg'm (25)
1)

The surface rarefaction of Planck’s mass p;sl:

(PN i
1 _ —62 l 2
B =1.199918590...-10™ kg m". (26)
The density of Planck’s mass p,, :
ﬂ,
Poy = =5.156786372...-10® kg-m™. (27)
a5y
The rarefaction of Planck’s mass p;v:
-1 (Ig )3 —97 -1 3
W =1.9391922174000...-10" kg~m (28)
m

p

12
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The moment of Planck’s mass j,
jom =M .14 =3.51767288389...-10 kg-m. (29)
The impulse of Planck’s mass &,
Sy =M -t4 =1.17336937272...-10" kg-s.- (30)
The impulse of Planck’s length &, :
Oy = I;‘_ -tg’_ =8.7119916869...-10"° m-s. (31)
Formulas (7) and (14) represent the mass M, = Mlj’”"O of the observable Universe as well as

the Hubble time T, =TUp++”O. Based on the law “Planck’s Universal Proportions” and formulas
(19-24), using one of the three characteristics of the observed Universe: mass M, , Hubble time T,

, or Hubble radius R, , we can estimate two other characteristics. A similar statement is true for any,

having a mass, body of the observable Universe. Let us estimate the radius of the observable Universe
R, , or Hubble radius:

Ry = oy - My =1.36929282469...-10% m, (32)
R, =c¢-T, =1.36929282469...-10° m. (33)
Also true:
M, = p, - R, =1.84422382448890...-10% kg, (34)
M, =h,, -T, =1.84422382448890...-10% kg, (35)
Ty =Py - M, =4.56746922127...-10" s, (36)
T, =c'-R, = 4.56746922127...-10" s. (37)

It follows from the law of “Planck’s Universal Proportions” that formulas (19-24) are also valid
when instead of the Planck constants: of mass, of length and of time are substituted for the
corresponding characteristics of the observed Universe. Then:

Po =Py = '\TA_U = 2.4766349727317...-10*° kg's, (38)
U
M
N =P == = 4.0377367315...-10% kg-s™, (39)
u
P = Py = % =1.34684399950...-10” kg-m™, (40)
Pt =Pt = I\;Iﬁ =7.424764860...-10 kg™'m, (41)
U
c= R _ 299792458 m s, (42)
TU
cl= %U =3.33564095198...-10°m's. (43)

The estimate of the surface density of the mass of the observable Universe g, :

13



MU®POBI TEXHOJOTIi, Ne 26, 2019

Pus = % =9.836055336170... kg-m™. (44)
Note. With accuracy 107, formula (44) can be represented as:
pus = 7° kg'm™?, (45)

The estimate of the surface rarefaction of the mass of the observable Universe p;; :

2
Por = '\% =0.101666772484... kg 'm”. (46)

U

The estimate of the density of the mass of the observable Universe p :

M (47)
py =—L =7.183310361998...-10%° kg-m™.
Ry

The estimate of the rarefaction of the mass of the observable Universe p;*:

3
o5t = I\% =1.39211582070...-10% kg 'm®. (48)

U
Clarify the value of the estimates [1, 3]: of the energy of the observable Universe E;, (without
taking into account the rotation of its space), of the Planck energy E , of the Planck acceleration a,
of the Planck force F, of the gravitational constant G :

E, =M, -¢® =1.65750571300...-10" J, (49)
E,= mg_ -c? =1.95626542475...-10° J, (50)
14
a =" _ —556124884070...-10° m-s, (51)
ENGS
p
F =m“ .a_=h, -c=h__-c=1.21048301950...-10" kg-m-s~?, (52)
p p p m pm
|/f 3 3 4
G= { E )7 = (Ry) > = ,0;,1-02 =p, - C=p; - H? - _6.6730459....10™" m°kg~'s?. (53)
ms - (th)? My -(Ty) F

Clarify the value of the estimates of the total energy of the observable Universe E;y , taking
into account the rotation of its space [3,17]:
E,y =E, +0.268-E, = 2.1017172440...-10 J. (54)

The estimate of the energy of dark matter, as the kinetic energy of rotation of the space of the

observable Universe Euan :
Eygn = 0.268- E,, = 4.442115310...-10% J. (55)

The estimate of the equivalent of the mass of dark matter M, :

Mo =~ = 4.04251984960...-10% kg, (56)

The estimation of the Planck power P, :

E
P, =—% =3.62893679784...-10°W [kg-m’s®]. (57)
tﬂ
p

14
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Estimation of the power of the observable Universe R, without taking into account the rotation
of its space, and also taking into account the rotation of its space R,y :

R = $—U =3.62893679784...-10"W, [kg-m’s™ ], (58)
V)

Ry = ETUZ =4.60149185966...-10%W, [kg-m’s™|. (59)
V]

As can be seen from the formulas (57) and (58), the Planck power and the power of the
observable Universe, without taking into account the rotation, are equal to each other.

Let us specify the value of the Planck temperature estimate T :

EP 32
T, = ~ =1.41691777191...-10* K, (60)
where k is the Boltzmann constant [4]:
k =1.38064852-102J K™, (61)
The estimation of the total of energy luminosity of a hypothetical Planck particle S :
S,=0 -T;‘ = 2.285544905450...-10"* W-m™?, (62)
where 9 is the constant of Stephen - Boltzmann [4]:
2 4
5=". K _5670367-10° W-m2K*, (63)
60 c°-h

where 7 is Planck's constant over 2pi.

Obviously (62) can also be represented as:

& P,

= —.—P _=2285544905450...-10"** W-m™. (64)
60 (1 )?

p

By analogy with (64), the estimation of the total of energy luminosity S, of the observable
Universe, as a Hubble sphere, without taking into account the rotation of its space:

2
A _=0.318372270570... W-m?., (65)
60 (Ry)
Note. With accuracy 10, formula (65) can be represented as:
S, ~ < W-m?. (66)
T

The estimation of the total of energy luminosity of the observable Universe, as the Hubble
sphere, taking into account the rotation its space:
2
P
Syy = —-—UZ__ 0.4036960390... W-m2, (67)
60 (Ry)

The estimation of the temperature of the observable Universe, as the Hubble sphere, without
taking into account the rotation of its space T, , and also taking into account the rotation of its

o = 4/% = 48.67780... K, (68)

15

space Ty :



MU®POBI TEXHOJOTIi, Ne 26, 2019

. (s
Toy =4 % —51.65482... K. (69)

We will determine, according to Wien’s law, the estimation of the maximum wavelengths
A max @Nd Ay s e » Which correspond temperature by formulas (68) and (69):

~0.0028999 [m-K]

—5.95733476...-10° m, (70)

ﬂUmax

U

0.0028999 [m-K]
2UZmax = T°
ux

The wavelength range (56-60) mkm is a far infrared region that is far beyond the range of
visible light. Taking into account the new value of the Hubble constant according to the formula (17),
let us specify the values of estimations of large energy numbers of Dirac [1] N, and N3, :

=5.61399720...-10° m. (71)

ez F -
N, = v My . R My R _Tu _ g 470805847494600...-10%, (72)
E, myc® Flb o omh 1yt
S (73)
N2, = M‘{ -&: MH ~T—U:&-T—U:S—p:7.178843892933870...-10121.
H yz u H H H
10T A | (A L 4 u
Estimation of the angular velocity ), of rotation of the space of the observable Universe:
, =?_—”=1.3756382370...-1O17 rad-s™, (74)
U
or:
w, =4.3382127443...-10"° rad - year ., (75)

In [18] it was shown that if the angular velocity of rotation of the space of the observable
Universe is less than 10°rad - year™, then the principle of isotropy of its space is not violated. The

value of the angular velocity (75)confirms the principle of isotropy of the space of the observable
Universe.

Since the Big Bang (for the age of the observable Universe - 13.88 billion years [25]), the observable
Universe, as the Hubble sphere, has made one incomplete turn of 345 degrees, and the substance in it
made one complete revolution of approximately 379 degrees [21]. The difference between the rotation
angles of the space of the observable Universe and the substance in it is a value that is close to the angle
value: 1) Q,, =33.69° the neutrino mixing matrix [2], then, if we take the analytical estimate of the Hubble

constant as a basis: 2) H =67.55770" °*** (km/s)/Mpc, and take the difference in rotation angles to
1), then the analytical estimate of its second value is: 3) H = 74.15" °®*** (km/s)/Mpc.

Forecast: experimental estimates of the Hubble constant based on CMB will be grouped around
the value of: H =67.55770" **** (km/s)/Mpc, and experimental estimates of the Hubble constant

based on measurement of changes in the distance to distant objects of the Universe will be grouped
around the value of: H =74.15"°®*** (km/s)/Mpc.

Since, according to the basic principle of cosmology, the space of the observable Universe is
isotropic, then we can assume that the Hubble sphere is an axisymmetric sphere. Then we clarify the
value of the estimation of the Schwarzschild radius R, for the observable Universe:

16
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R, = ZGP;ZMU — 2.73858564937...-10% m. (76)

From formulas (69) and (32,33) it follows that:
Rys = 2R, . (77)
Since the radius of the observed Universe is two times smaller than the Schwarzschild radius,
that is, two times smaller than the gravitational radius or the radius of the event horizon, the observed
Universe, as the Hubble sphere, is a black hole. Additional indirect signs that the observable Universe
is a black hole are: 1) the wavelength range of its thermal radiation is in the far infrared region
radiation; 2) the presence of gravitational-electromagnetic resonance, which is confirmed
experimentally [12,23,24]. At present, there are no cases of expansion with the acceleration of the
black hole space, but at the same time, there is a red shift from distant objects of the observable
Universe, which means that the black hole, like the Hubble sphere, rotates. The rotation of the space
of the observable Universe is also confirmed by the fact that the acceleration of the force of imaginary
dark energy is equal in absolute value to the gravity factor of the observable Universe [17].

Let us calculate the estimate of the magnitude of the modulus of the force of imaginary dark
energy F:

IFe| =M, -c- H =1.21048301950...-10% kg-m-s™. 78

This force is applied to each point of the boundary of the Hubble sphere and it is directed
outward from the Hubble sphere. Let us calculate the estimate of the magnitude of the force of
gravitational compression of the observable Universe F . This force acts on every point of the

boundary of the Hubble sphere and it is directed into the interior of the Hubble sphere:
|F,| =M, -c-H =1.21048301950...-10* kg-m-s™. (79)

Obviously, that the force F,, the force F, and the Planck force F, are equal to each other:

|Fide|=‘|:g‘=|: (80)

o
Obviously, that:

(81)

G=p- Ry Pir-g = p)e-c-H=6.673045869...- 10 "'m’kg s 7°.

TU2
Based on the formula (80), it can be argued that at present, there is no expansion of the space
of the observed Universe after the Big Bang.

4 RESULTS

Estimates of the main spatial and energy characteristics of the observable Universe are
presented in Table 3.

Abbreviations in the table:(s.) — static; (d.) — dynamic.

17
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Table 3 — Estimates of the main spatial and energy characteristics of the observable Universe

Characteristic Characteristic Dimension
value

Hubble constant 2.1893962533...-1078 |s?
Hubble constant (traditional form) 67.55770 *0.02329 (km/s)/Mpc
the Hubble constant (for the substance) 74.15%002329 (km/s)/Mpc
Hubble time 4.5674692213...-10* |s

Mass of the observable Universe 1.8442238245...-10% |kg
Radius of the observable Universe 1.3692928247...-10% |m
Quantum of the mass of the observable Universe 4.0377367315...-10% |kg-s*
Linear density of the mass of the observable Universe 1.3468439995...-10%" |kg-m*
Linear rarefaction of the mass of the observable Universe 7.424764860...-10%®  |kg'm?
Surface density of the mass of the observable Universe 9.8360553362... kg-m2
Surface rarefaction of the mass of the observable Universe 0.1016667725... kgtm?
Density of the mass of the observable Universe 7.183310362...-10% |kg-m™
Rarefaction of the mass of the observable Universe 1.392115820...-10®  |kg'm?®
Energy of the observable Universe (s.) 1.6575057130...-10 |J

Total energy of the observable Universe (d.) 2.1017172440...-107° |J

Energy of dark matter 4.442115310...-10%° |
Equivalent of the mass of dark matter 4.9425198496...-10% |kg
Gravity factor of the observable Universe 6.5636448430...-10° |m-s?
Acceleration of imaginary dark energy 6.5636448430...-10"° |m-s?
Power of the observable Universe (s.) 3.6289367978...-10% |W

Total power of the observable Universe (d.) 4.6014918597...-10% |W

Total energy luminosity of the observable Universe (s.) 0.318372270570... W-m
Total energy luminosity of the observable Universe (d.) 0.4036960390. .. W-m2
Temperature of the observable Universe (s.) 48.67780... K
Temperature of the observable Universe (d.) 51.65482... K

Max radiation wavelengths of the observable Universe (s.) 5.95733476...-10° m

Max radiation wavelengths of the observable Universe (d.) 5.61399720...-10° m

Large energy number of Dirac 8.4728058475...-10%°
Angular rotation velocity of the space of the observable Universe [4.3382127443...-10%° |rad-year?
Number of revolutions of the space of the observable Universe one not full at 345°

Linear velocity at the Hubble sphere boundary light speed in a m-s?

vacuum

Integral an angle between the direction Coriolis force and the 9.79°

axis of rotation [17]

Planck force 1.21048301950...-10*|kg-m-s2
The force of gravitational compression of the observable Universe| 1.21048301950...-10*|kg-m-s?
The force of imaginary dark energy 1.21048301950...-10*|kg-m-s

Analytical estimation of the Hubble constant made it possible to clarify the main spatial and
energy characteristics of the observable Universe.
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5 CONCLUSION

The mass of the observable Universe is an additive golden algebraic fractal of a proton and of
a neutron. The Hubble constant is an inverse additive-multiplicative fractal of the temporal
characteristics of the proton, of neutron and of the muon. The analytical estimate of the Hubble
constant is within the tolerances of the experimental Hubble constant values, which are obtained by
Planck Mission, DES Collaboration, SDSS-I11 BOSS. Based on the proposed method, it is possible
to clarify the mass of distant objects of the observable Universe. Analytical evaluation of the Hubble
constant only on the basis of the characteristics of elementary particles suggests that the Hubble
constant is an internal immanent characteristic of the observed Universe, which excludes the presence
of dark energy in it. The presence of a red shift from distant objects of the observable Universe and
the absence of dark energy can only be explained by the rotation of the space of the observable
Universe [17]. Improving the accuracy of the analytical evaluation of the Hubble constant will be
possible when the percentage composition of protons and neutrons in the mass of the observable
Universe is more accurately estimated. More accurate than in formula (17), the experimental
definition of the Hubble constant will make it possible to specify the percentage ratio of protons and
neutrons in the mass of the observed Universe. Analytical estimations: of the Hubble constant, of the
gravity factor of the observable Universe and of the acceleration of the force of imaginary dark
energy, of the force of imaginary dark energy, of the Schwarzschild radius of the observable Universe,
allow us to state that of dark energy not exist. The observable Universe, as of electromagnetic fractal
of the Universe [25], is a slowly rotating black hole in the space of a gravitational fractal of the
Universe. The magnitude of the angular velocity of rotation of the space of the observable Universe
Is such that the cosmological principle of isotropy is not violated.

The dark energy hypothesis allows only an unambiguous value of the Hubble constant. The
hypothesis of the rotation of the space of the observed Universe admits a multi-valued value of the Hubble
constant.
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