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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
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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-IIl 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-III 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. New
estimates of the values of Dirac's large energy numbers are presented. It is confirmed that all coefficients in
Planck’s proportions, which are calculated on the basis of Planck’s constants — length, mass, time, are
equal to similar coefficients, which are calculated on the basis of the main characteristics of the observed
Universe. Estimation of the numerical values of the Schwarzschild and Hubble radii for the observable
Universe suggests that the Hubble sphere is inside the Schwarzschild sphere, therefore the observable
Universe is a black hole. The presence of a redshift from distant objects of the observable Universe suggests
that this is a rotating black hole. It has been shown that the vacuum pressure cannot be a source of dark
energy. It is shown that the force of imaginary dark energy is equal in magnitude to the force of gravitational
compression of the observed Universe and is equal to the Planck force. 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. Estimates are given for the energy of dark
matter, as the kinetic energy of rotation of the space of the observable Universe, as well as the equivalent
mass of dark matter. 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. The Hubble constant; Universe; fractals; proportions and constants of Planck; black hole;
the Hubble sphere.

AHoTauin. Ockinbku 6apioHHa pedyoBuHa cnocTepexyBaHoro BececBiTy cknagaeTbca B OCHOBHOMY 3
NPOTOHIB | HEMTPOHIB, TO YNCMOBE 3HAYEHHS Oro Macu MOXHa NpeacTaBuUTK | po3paxyBaTi Ha OCHOBI
afMTUBHO-MYNbTUMMIKATUBHOIO 30/10TOro anrebpaiyHoro ppakTany, 3aCHOBaHOIo Ha 30510TUX anrebpaivyHnx
hbpakTanax Macu NnpoToHa, HeMTpoHa i MiooHa. Bnxoaauum 3 aHaniTUYHOI OLLIHKM Macu CrocTepexyBaHoro
BcecaiTy, BUKOPUCTOBYIOUM 3aKOH «YHiBepcanbHi nponopuii [NnaHka», oTpUMaHo aHaniTU4Hy OLiHKY
nocTinHoi Xab6na i 0CHOBHUX NPOCTOPOBO-EHEPreTUYHMX XapaKTEPUCTUK CrocTepexyBaHoro BeecsiTy.
AHaniTM4Ha ouiHka KOHCTaHTM Xabbna y3romKyeTbcs 3 eKCnepumeHTansHMMm gaHumum Micii lNnanka,
pocnigpxkeHHsa SDSS-III Baryon Oscillation Spectroscopic Survey, DES Collaboration. O6'eKTUBHICTb
eKcnepumMeHTanbHOI OLiHKK NOCTiNHOT Xabbna Big konabopauin: HOLICOW, Riess et al, Hubble Space
Telescope He BMKNukae cymHiBiB. Lle o3Havae, wo nocriiia Xabbna onvncye ABa O4HAKOBUX, ane pisHnX
hi3nyHMX Npouecy i Mae K MiHiMyM [iBa 3Ha4eHHsi. 3Ha4YeHHs nocTinHoi Xabbna Big konabopaduin: Micisa
MnaHka, SDSS-III Baryon Oscillation Spectroscopic Survey, DES Collaboration onucye npouec obepTaHHs
NpOCTOpY CrnocTepexyBaHoro BcecBiTy, a 3HadYeHHs nocTinHoi Xabbna Big konabopauin: HOLICOW, Riess et
al, Hubble Space Telescope onucye npoLec o6epTaHHS pe4oBMHU B NPOCTOPi cnocTepexyBaHoro BeecsiTy.
HaBeaeHo HOBI OLHKM 3Ha4YeHb BeNMKMX eHepreTudHmx Yncen dipaka. MNiaTsepa)keHo, Wo BCi KoemilieHTn B
nponopuisx MNnaHka, sKi po3paxoByOTbCH HA OCHOBI KOHCTAHT [1naHka - AOBXWHKU, Macu Ta 4acy,
OOPIBHIOKOTb aHanoriyHMM koedilieHTam, SKi 00UUCIIOTLCA HA OCHOBI OCHOBHUX XapakTepUCTUK
crnocTtepexyBaHoro Bececity. OuiHka uncenbHUx 3Ha4veHb pagiyci LBapuwmnbga i Xabona ans
crnocTepexyBaHoro BcecBiTy cBigumTbh Npo Te, Wo cdepa Xabbna 3HaxoauTbCca BcepeavHi cpepu
LWeapulmneaa, ToMy cnoctepexyBaHui BcecsiT - YopHa fipa. HasiBHICTb YepBOHOroO 3MilLleHHS Bif
BioaaneHmx ob'ekTiB cnocTepexyBaHoro BeecBiTy cBiguMTh Npo Te, WO Lie YopHa Jipa, Wwo obepTaeTbes.
MokasaHo, Lo BaKyyMHUIA TUCK HE MOXe ByTu mxepenom TeMHOI eHeprii. MokasaHo, Wwo cuna ysiBHOi TEMHOI
eHepril JOPIBHIOE CUNi rpaBiTaLiNHOrO TUCKY CnocTepexyBaHoro BeecBiTy i gopiBHioe cuni MNMnaHka.
MokasaHo, wo nicns Benuvkoro BuGyxy NpocTip crnocTtepexyBaHoro BcecBiTy BUMHMB OANH HE MOBHUNA
obopoT Ha 345 rpagycis, a pe4yoBMHa B HbOMY BYMHUITA OOUH NMOBHUI 060pOT NprbnmaHo Ha 379 rpagycis.
lMpuBeaeHi OuiHKM eHeprii TEMHOI MaTepii, K KIHETUYHOI eHeprii 06epTaHHs NPOCTOPY CNOCTEPEXYBAHOIO



BcecsiTy, a TakoX ekBiBaneHTHOT Macu TeMHOI MaTepil. HaBeaeHi HOBI OLiHKK: rpaBiTauilHOI NOCTINHOI,
eHeprii lNMnaHka, npuckopeHHs MNnaxka, cunu MNnaxka, rpasiTi hakTopy cnoctepexysaHoro BeecsiTy,
TemnepaTypu NnaHka, KyToBOI LUBMAKOCTI 06epTaHHA NpOCTOpy cnocTepexyBaHoro BececsiTy. HaBeaeHo
OLHKM TemMnepaTypu i JOBXUHW XBWAi TENSIOBOro BUMPOMIHIOBAHHS cnocTepeXyBaHoro BeecsiTy, sik cchepu
Xabbna.

KnrouoBi cnoBa. KoHcTaHTa Xabbna; BceciT; dopaktanu; nponopuii i KoHcTaHTu [naHka; YopHa
aipa; chepa Xabbna.

AHHoTaumsa. [NockonbKy 6apuoHHasa matepusi Habnogaemon BeceneHHon coCTOUT B OCHOBHOM U3
NPOTOHOB Y HEMTPOHOB, TO YNCNEHHOE 3HAYEHNE €€ MacChl MOXET BbITb NPeACTaBEeHO U paccyYUTaHo Ha
OCHOBE aaaMTUBHO-MYMNbTUNIIMKATUBHOTO 30M10TOro anrebpanyeckoro ppakrana, OCHOBaHHOMO Ha 30M0ThbIX
anrebpaunyeckux ppakrtanax maccbl NpOTOHA, HEUTPOH N MIOOHA. Ha OCHOBE aHanNMTMYeCcKOn OLIEHKM MacChl
Habnogaemon BceneHHoM ¢ ncnonb3oBaHMeEM 3akoHa «YHUBepcanbHble nponopuun MNnaHka» nonyvyeHa
aHanuTu4yeckasi oueHka NoCTosAHHOW Xab6ra n OCHOBHbIX NMPOCTPAaHCTBEHHO-3HEPrETUYECKNX
XapakTepucTuk Habnogaemon BeceneHHon. AHannTnyeckas oueHka noctosiHHon Xabbna cornacyeTcs ¢
3KCnepuMMeHTanbHbIMK AaHHbIMKU Muccum MNMnaxka, SDSS-III Baryon Oscillation Spectroscopic Survey, DES
Collaboration. O6GbEKTMBHOCTb SKCMEPMMEHTANbHOM OLIEHKN KOHCTaHTbl Xab6na oT konnabopauuni
HOLICOW, Riess et al, Hubble Space Telescope He Bbi3blBaeT HUKAKUX COMHEHMWIA. DTO 3HAYUT, YTO
KOHcTaHTa Xabbna onuceiBaeT Asa NogobHbIX, HO pasHbIX PM3NYECKNX NMpoLecca U UMeET Kak MUHUMYM
ABa 3HadeHus. 3HayeHme KOHCTaHTbl Xabbna ot konnabopauun Planck’s mission, SDSS-III Baryon
Oscillation Spectroscopic Survey, DES Collaboration onuceiBeT npouecc BpalleHnst NpocTpaHCcTBa
Habnogaemon BceneHHow, a 3HayeHme KOHCTaHTbl Xabbna ot konnabopauun HOLICOW, Riess et al,
Hubble Space Telescope onucbiBeT NpoOLECC BpaLleHUs BeLlecTBa B NPOCTpaHCTBE Habnogaemom
BcenenHon. NpeacraBneHbl HOBbIE OLEHKM 3Ha4YeHMn 6oMbLUMX 3HepreTudeckux ymcen fupaka.
MopTBEpPXXOEHO, YTO BCE KO3 MLUMEHTLI B Nponopumsax NnaHka, KoTopble paccyMTbIBAOTCS HA OCHOBE
KOHCTaHT lMnaHka - ANuHbI, Maccbl, BPEMEHU, PaBHbl aHaNOMMYHbIM KO3 runeHTam, KoTopble
paccyMTbIBAOTCA HA OCHOBE OCHOBHbIX XapakTepucTuK Habnogaemon BecenernHon. OueHka YMCnoBbIX
3HadeHuI paguycos LBapuwunbaa n Xabbna ona Habniogaemon BeceneHHon npegnonaraet, Uto cdepa
Xabbna Haxogutca BHYTpu chepsl LBapuwmnega, nostomy Habnogaemasa BeceneHHas sBnsieTca YepHom
Ablpon. Hannyue kpacHoro cmelleHus oT yganéHHbix o6bekTtoB Habnogaemon BecenenHon npegnonaraer,
YTO 3TO BpaLlaKLLasacs YepHas abipa. NokasaHo, YTo JaBneHne BakyyMa He MOXET OblTb MICTOYHUKOM
TeMHon aHeprun. lNokasaHo, YTo cuna MHUMON TEMHOW SHEPrn No BENUYMHE paBHa cure rpaBuTaumoHHOro
cxaTtus Habnogaemon BecenenHon n pasHa cune NnaHka. MNoka3aHo, 4To nocne bonbLioro B3pbiBa
NpOCTPaHCTBO Habntogaemon BceneHHoM coBepLUMIO OOUH He NofHbIN 060poT Ha 345 rpagycos, a
BELLECTBO B HEM COBEPLUMIIO OAMH MNOSHbIN 060poT NpnbnuanTensHo Ha 379 rpagycos. Noka3aHo, 4YTo
3HEPrnsi TEMHOM MaTepum - 3TO KMHETUYECKasi IHEPIUS BpaLLeHUs NPOCTpaHcTBa HabnoaaeMon
BceneHHon, gaHa oueHKa 3KBUBANEHTHOW Macchbl TEMHOW MaTepuu. [JaHbl HOBbIE OLEHKWU: FPaBUTaLMOHHOWN
NoCTOSIHHON, 3Heprun MNnaHka, yckopeHus Mnaxka, cunel MNMnaxka, rpaBuTn oakTopa Habngaemon
BcenenHon, Temnepatypsbl [1naHka, yrinoBon CKOPOCTU BpaLleHUss NpocTpaHcTBa Habnogaemon BeceneHHon.
[daHbl oLueHKkM TemnepaTypbl U ANUHBI BONHbI TEMNMOBOrO U3nyvyeHus Habnogaemon BeceneHHon kak cdpepebl
Xabbna.

KnioueBble cnoBa. [locTosiHHaa Xabbna; BceneHHas; hpakTansl; NPonopLumny U KOHCTaHTbI
lMnaHka; YepHas aplpa; cdepa Xabbna.

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:



N3

f,= - 0.5=2sin(18°) = 2cos(72°) = 0.6180339887498948482045868343656... (1)

Then any physical constant ¢ in the form of a golden algebraic fractal has the form:
¢=M,- 1/, (2)
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, < fi =1.6180339887498948482045868343656...; — o<y <o 3)
g

. . 1 .. -
MantissasM ; and M ; physical constants ¢ and — satisfy the condition:
¢

= =M, -M,. )

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 Particle mass, kg Mantissa My Inverse mantissa level
name Myi GAFy

electron 9.10938356-10" 1.13164233169 1.42981041221 144

muon 1.883531594-10° 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 | 2.17663883450-10 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-I11 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.

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 data Citation Hubble const., Mass of the GAF form of a
source (km/s)/Mpc Universe, kg mass of the
Universe, kg
Planck Mission [5] 67.6620.42 1.8414357-10>° | 1.52158398-f, "
Planck Mission [6,7] 67.74+0.46 1.839260-10° 1.51978700-f, >
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, "
SDSS-111 BOSS [10] 67.6(+0.7)(-0.6) | 1.8430700-10> | 1.522934498-f, "
DES Collaborat. [11] 67.77+1.30 1.838447-10° 1.51911424.f,*

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 f_'[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 Godel 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
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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 (Department of Physics and Institute of Theoretical Physics, The Chinese University of
Hong Kong, Shatin, Hong Kong, China) [18].

2. Analytical estimate of the numerical value of the Hubble constant. 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,** =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 MJO :
M. =1.5254627174172....- f ?* =1.84612975190...-10%kg. (6)

Let us estimate the mass of the observable Universe Mj””o, provided that it consists of 75%

protons and 25% neutrons:



M. =0.75-MP +0.25- M) =1.84422382448890...-10%g. @)
Since the hypothetical Planck particle and the muon are the same golden algebraic fractal, then the
Planck constants: of the mass m;‘f, of length I{f and of time t;", which determined through the
characteristics of the muon have the following meanings [1]:
m =2.17663883450...-10°kg; 14 =1.61610315323...-10*m; t4 =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/‘
P =L =2.4766349727317... 10 s'kg o

p

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

TS =p, M =4.56589579244490...-10"s;H® = TJ‘; =2.19015072935891...-10 s,  (10)
U

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:

HP =67.5809900 (km/s)/Mpc. (11)

The Hubble constant estimate H™ for the observable Universe, which consists only of neutrons, is

equal to:

l o 1871359406740..-10 %", (12)

nO

T = p;t- M =4.572189507762430...-10"s;H" = -
U

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

The Hubble constant estimate H? *" for the observable Universe, which consists of protons and
neutrons, is equal to:
TP = pt-ME = 4.56746922127...-107s; H P = 1 518939625327...10"% . (14)

+ 0
TP
U

The value of the evaluation of the Hubble constant in the traditional form:
HP*" =67.55770 (km/s)/ Mpc. (15)

Then the analytical evaluation of the Hubble constant can be represented as:



H =67.55770" goesee (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 )
Pl = - =4.504230449.. -107kg ™. (18)
p

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

: [5
p;tl =t/ ~p;1 = p—ﬂ = 2.4766349727317...-10 kg 's". (19)

m,

The quantum of Planck’s mass h :

s

m
h =— =40377367315...-10%kg's . (20)

pm o
t p

The linear density of Planck’s mass p, :



my
P =0 =1.34684399950...-107kg'm ™. (21)
p

The linear rarefaction of Planck’s mass p;:

1
Pt = L= 7.424764860...-10 °kg 'm". (22)

p

The quantum of Planck’s length, or the speed of light in vacuum c:
I
c= "T = 299792458 m's™. (23)
t
p

In electromagnetism [22], 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¢™:
t
ct= Z— =3.33564095198...-10°m's". (24)
p
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, :

u

mp 611, 12
Pos = —— =8.33389871685...-10" kg 'm ™. (25)
Ty
p
The surface rarefaction of Planck’s mass o
Iy
=P =1.199918590...-10 kg 'm?. (26)
ps m*

p

The density of Planck’s mass p,, :
m#
P == 5.156786372...-10%kg'm™>. (27)

1“y

The rarefaction of Planck’s mass p

-1.
pv
-1 (IF;)[)B -97 -1,.~3

Py == =1.9391022174000... 10 kg 'm®. (28)

p

The moment of Planck’s mass j,,:

= mg‘f -Ig‘f =3.51767288389...-10 kgm. (29)

Jom

The impulse of Planck’s mass &,



S =M -t =1.17336937272...-10 *'kgs. (30)
The impulse of Planck’s length &, :
S, =14 -t =8.7119916869...-10"°ms. (31)
Formulas (7) and (14) represent the mass M, = Mj””o of the observable Universe as well as the
Hubble time T, :TUF”"0 . 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 :

R, =/, - M, =1.36929282469...-10°m, (32)
R, =c-T, =1.36929282469...-10*°m. (33)
Also true:
My = p, - R, =1.84422382448890...-10%kg, (34)
M, =h,,-T, =1.84422382448890...-10%kg, (35)
T, =P, 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:

Put = Py = |\T| = 2.4766349727317...-10 kg 's", (38)
V]
M 35
hym = hom = T— =4.0377367315...-10%kg"s" (39)
U
M 27 1 —1
Lo = Py = f =1.34684399950...-10%"kg'm (40)
Pul = Py :I\;Ii = 7.424764860...-10 kg "'m", (41)
U
c= 1@ = 299792458 m's™, (42)
V]

_1_

=3.33564095198...-10°m's", (43)

?|—'



The estimate of the surface density of the mass of the observable Universe py:

Pus = % =9.836055336170...kg'm . (44)

Note. With accuracy 107, formula (44) can be represented as:
Pus = 2 kg'm?, (45)
The estimate of the surface rarefaction of the mass of the observable Universe p,; :

2
ot = I\;Ii — 0.101666772484...kg '”. (46)

U

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

oy = M—SU =7.183310361998...-10*°kg'm>. (47)
Ry

The estimate of the rarefaction of the mass of the observable Universe )" :

3
ot = % —1.39211582070...-10%kg ", (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...-10J, (49
E, = mg‘_ -c* =1.95626542475...-10°J, (50)
1
a, =—>— =5.56124884070...-10*'m’s ?, (51)
(t,[t)l )2

F,=m4 -a =h, -c=h_ -c=1.21048301950...-10*kg'm's?, (52)

|/f 3 3 4
G= ( : ), G == py - =py ¢t =p;t-H? L 6.6730459...-10 'm*kg s 2. (53)

m;‘ -(tf; )2 M, '(Tu) Fp

Clarify the value of the estimates of the total energy of the observable Universe E , taking into
account the rotation of its space [3,17]:

Euy = 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 E,, :

E 4 =0.268-E, =4.442115310...-10%J. (55)



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

My = U0 = 4.04251984960...-10°kg. (56)

C2

The estimation of the Planck power P, :

E
P, =—% =3.62893679784...-10°W, [kg'm?s?]. (57)
t L
p

Estimation of the power of the observable Universe B, without taking into account the rotation of

its space, and also taking into account the rotation of its space R, :

R, = $—U =3.62893679784...-10%W | kg'm’s ™|, (58)
U
R,y =% =4.60149185966...-10°W,[ kg'm’s™* |. (59)

U
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 :

p

E 32
T :szl.41691777191...-10 K, (60)

where k is the Boltzmann constant [4]:
k =1.38064852-10 % J'K ™. (61)

The estimation of the total of energy luminosity of a hypothetical Planck particle S, :

S, =6-T, =2.285544905450...-10'W'm?, (62)
where ¢ is the constant of Stephen - Boltzmann [4]:
7t k'
= a . Z—h?’ =5.670367 '1078W 1m72K4, (63)
C .
where h is Planck's constant over 2pi.
Obviously (62) can also be represented as:
2 P
s =% P __2285544905450...-10"'W m2, (64)
p 60 (Ig )2

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
T R,

, = —- ~=0.318372270570...W'm™. (65)
60 (R,)

Note. With accuracy 10~*, formula (65) can be represented as:



S, ~Sw'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:
i PUZ
Suy === 2
60 (Ry)

= 0.4036960390..W'm™. (67)

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 space T, :

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

. [s
Tos =4 ;’52 =51.65482...K. (69)

We will determine, according to Wien’s law, the estimation of the maximum wavelengths A .,

and Ay .. » Which correspond temperature by formulas (68) and (69):

Ay = K] _5 95733476...-10m, (70)
U
Ay smax = 0'00289909 [M-K1 _ 5 61399720...-10°m. (71)
> max 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 N{_:

¢ F,-
N, TR M‘{ c _ D R“ = ML{ =&,:—U,:8.472805847494600...-1060, (72)
©E, myc Rl omd 1t

s
NG = R oMo b R b 2 o7 178843800083870... 102 (73)
myo e omi ot It Sy

Estimation of the angular velocity @, of rotation of the space of the observable Universe:

=——=1. ...-10*rad"'s™,
@, i” 1.3756382370...-10 rad’s™ (74)

U

or:
@, =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 at 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:

2G-M,,
CZ

Ry = — 2.73858564937...-10%®m. (76)

From formulas (69) and (32,33) it follows that:

Rus = 2Ry (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
E -

ide *

F.|=M,-c-H =1.21048301950...-10“kg'm's . (78)
ide U



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‘=|:p' (80)
Obviously, that:
G=p: _I?U—z =poe-0 = p,-c-H=6.673045869...-10 "'m’kg s 2. (81)
U

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.
Table 3. Estimates of the main spatial and energy characteristics of the observable Universe.
The name of characteristics The characteristic The
value dimension
the Hubble constant 2.1893962533...-107"° s™
the Hubble constant (traditional form) 67.55770 00252 (km/s)/Mpc
the Hubble constant (for the substance) 741570037 (km/s)/Mpc
the Hubble time 4.5674692213...- 10" s
the mass of the observable Universe 1.8442238245...-10>° kg
the radius of the observable Universe 1.3692928247...-10° m
the quantum of the mass of the observable Universe 4.0377367315...-10> kg's™
the linear density of the mass of the observable Universe | 1.3468439995...-10°" kg'm™
the linear rarefaction of the mass of the observable 7.424764860...-10™° kg'm*
Universe
the surface density of the mass of the observable 9.8360553362... kg'm™
Universe
the surface rarefaction of the mass of the observable 0.1016667725... kg'm®
Universe
the density of the mass of the observable Universe 7.183310362...-10°° kg'm?
the rarefaction of the mass of the observable Universe | 1.392115820...-10° kg'm®
the energy of the observable Universe (s.) 1.6575057130...-10™ J
the total energy of the observable Universe (d.) 2.1017172440...-10" J
the energy of dark matter 4.442115310...-10% J
the equivalent of the mass of dark matter 4.9425198496...-10°° kg
the gravity factor of the observable Universe 6.5636448430...-10™"" m's™®




The name of characteristics The characteristic The

value dimension
the acceleration of imaginary dark energy 6.5636448430...-10™"° m's™
the power of the observable Universe (s.) 3.6289367978...- 10> W
the total power of the observable Universe (d.) 4.6014918597...-10° W
the total of energy luminosity of the observable Universe | 0.318372270570... W'm™
(s)
the total of energy luminosity of the observable Universe 0.4036960390... W'm™
(d)
the temperature of the observable Universe (s.) 48.67780... K
the temperature of the observable Universe (d.) 51.65482... K
max wavelengths of the radiation of the observable 5.95733476...-107 m
Universe (s.)
max wavelengths of the radiation of the observable 5.61399720...-107 m
Universe (d.)
the large energy number of Dirac 8.4728058475...-10%°

the angular the velocity of rotation of the space of the | 4.3382127443...-10™° | rad'year™
observable Universe

the number of revolutions of the space of the observable one not full at 345°

Universe
the linear velocity at the Hubble sphere boundary light speed in a m's™t
vacuum
integral an angle between the direction Coriolis force and 9.79°
the axis of rotation [17]
the force of the Planck 1.21048301950...-10 | kg'm's™
the force of gravitational compression of the observable | 1.21048301950...-10" | kg'm's™
Universe
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.

5. Conclusions. 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-111 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 [26], 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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