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Abstract

This paper provides an overview of the Hypersphere Wolldiverse Model (WUM
WUM unifies and simplifies existing cosmological models and results @nsingle
coherent picture, and proceeds to discuss the origin, evolutioctuséruultimate fati
and primary parameters of the World. WUM explains the experimental daiena
lated in the field of Cosmology and Astroparticle Physics over the lastetedhe ag
of the World and critical energy density; the gravitational parameter ahbl¢iupa-
rameter; temperatures of the cosmic microwave background radiation and khef
the far-infrared background radiation; gamma-ray background asmhicaneutrin
background; macrostructure of the World and macroobjects strugiddéaionally, the
Model makes predictions pertaining to masses of dark matter particles, phaic
neutrinos; proposes new types of particle interactions (Super Weak xarein&ly
Weak); shows inter-connectivity of primary cosmological parametettseddVorld an
the rise of the solar luminosity during the last 4.6 Byr. The éllgdoposes to intr-
duce a new fundamental paramefein the CODATA internationally recommenc
values.
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1. Introduction

We can’t solve problems by using the same kind of thinking we used when we created them.
Albert Einstein

Today, a growing feeling of Physics’ stagnation is shared by a large number of researchers. In some respects, the situatia@n t
day is similar to that at the end of 19th century, when the commaemsus held that the body of Physics is nearly complete
The time may be ripe to propose new fundamental models that will beibggler than the current state of the art, as well as
open up new areas of research.
A number of ideas presented in this paper are not new, and I don’t claim credit for them. In fact, several ideas belonging to
classical scientists such as McCullagh, Riemann, Clifford, Heaviside, BitrdSakharov are revisited in a new light.
In the present article | am attempting to describe the World while unifyingsiamalifying existing models and results in
Cosmology into a single coherent picture. The Hypersphere Wiémisterse Model (WUM) is proposed as an alternative to
the prevailing Big Bang Model of the standard physical cosmology. Tie advantage of WUM is the elimination of the
singularity of an energy density at the Beginning of the World @igg) and Inflation Epoch which lasted froh®~3¢ to
approximately10~32 seconds after the Big Bang and produced an extremely rapid expbagpansion of the volume of the
early universe by a factor of at leakd’®.
This manuscript provides an overview of WUM. The core ideaseoMbdel are described in four papers published in the
"Journal of High Energy Physics, Gravitation and Cosmology” journal [1-4]. A humber of results obtained there are quoted in
the current work without a full justification; an interested reader is eagedrto view the referenced papers in such cases.

2. Cosmology

The Hypersphere World Universe Model (WUM) is a classical model. It should then be described by clasgicals which
are emergent phenomena and can be introduced only for a Weddafith Matter consisting of elementary particles [4]. The
interactions that occur between the particles happen at a microscopic level, and desthibed by Quantum mechanics. The
collective result of their interactions, however, is observed at a macroscopicHewmek, classical notions can be introduced
only when the very first ensemble of particles was created at the cosmologeat 1012 s [4]. The World at cosmological
times less than 078 s is best described by Quantum mechanics.
WUM differs from the hot Big Bang model in the following importaspect: according to Big Bang, the energy density at the
Beginning was infinite (singularity), whereas WUM extrapolates the griEgsity to have been finite, namely, four orders of
magnitude smaller than the nuclear energy density [3].
The key concepts and observations of WUM are the following:

e Expansion and Creation of Matter

e Content of the World

e Cosmic Microwave Background Radiation

e Cosmological Redshift

e Structure of Macroobjects

e Inter-Connectivity of Primary Cosmological Parameters
WUM makes reasonable assumptions in each of these areas. The renagkednieent of the calculated values of the primary
cosmological parameters with the observational data gives us considerable corifidiaecklodel. While WUM needs i
nificant further elaboration, it can already serve as a basis for a new$prgiosed by Paul Dirac in 1937.
Let’s discuss the origin, evolution, structure, ultimate fate, and primary cosmological parameters of the World speculated by
the Hypersphere World Universe Model.

"~ Special description of the title. (dispensable)
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2.1. Expansion and Creation of Matter

Before the Beginning of the World there was nothing but an Eternal Weiva&bout 14 billion years ago the World waststar
ed by a fluctuation in the Eternal Universe, and the Nucleus of the Widrich is a four-dimensional 4-ball, was born. 4-ball
is the interior of a three-dimensional hypersphere. An extrapolated Nual#ius at the Beginning was equal do= 2ma, ,
a, being the classical electron radid$e radius a is chosen to fit the Age of the World. In WUM, a classical notion of
“Size” can only be introduced when the very first ensemble of particles was created at the Nucleus radius abgat = 3 x
107®m , where a is the Fine-structure constant [4]. The 3D World is a hypersphere ttieg @irface of a 4-balliN
cleus. All points of the hypersphere are equivalent; there are no preferred eehtarsdary of the World.
The 4-ball is expanding in the Eternal Universe, and its surface, theshiipes, is likewise expanding so that the radius of the
Nucleus R is increasing with speedc that is the gravitoelectrodynamic constant, for the absolute cosmological time
from the Beginning and equals ® = ct. The need for Inflation Epoch with its exponential expansion édme does not
arise in WUM.
According to the Model, the value of the Worlds’ radius of curvature in the fourth spatial dimension R in the present
mological epochequals to the Hubble’s radius about 14.223 Byr (see equation 3.6). The gravitoelectrodynamic constant
(identical to the electrodynamic constart in Maxwell’s equations) equals to the ratio of a gravitoelectromagnetic unit of
charge to a gravitoelectrostatic unit of charge. In WUM, the gravitoeleajretia chargeE, = hc/a has a dimension of
“Energy” and the gravitoelectrostatic charg®y = h/a — of “Momentum” (h is Planck constant). Throughout the expansion,
total energy density of the World is decreasing inversely proportioriaé absolute cosmological time .
The expansion of the Hypersphere World can be understood bydlegg with an expanding 3D balloon: imagine small
enough “flat” observer residing in a curved flatland on the surface of a balloon; as the balloon is blown up, the distance be-
tween all neighbouring points grows; the two-dimensional world gitowt there is no preferred center.
It is well-known that formation of galaxies and stars is not a prabasconcluded ages ago; instead, it is ongoing [5]. For
example, the estimates of star generation in MS1358arc Galaxy made by M. Swatlbarghow that within the star-forming
regions of this infant galaxy, new stars are being created at a rate ob@boain sequence stars per yearound 100 times
faster than had been previously thought [6]. What is the origineoMilitter necessary for the formation of new galaxies and
stars?
According to WUM, the surface of the 4-ball (hypersphere) is creategincess analogous to sublimation. Continuoua-cre
tion of matter is the result of this process. Sublimation is a well-knowdatleermic process that happens when surfaces are
intrinsically more energetically favorable than the bulk of a material, and tlesieeis a driving force for surfaces to dre-
ated. Matter arises from the fourth spatial dimension. The Universe is sédpdor the creation of Matter (see Section 3.3).
Thus, instead of an instantaneous Big Bang, in WUM the Worldilgjtcreated continuously.
It is important to emphasize that

e Creation of Matter is a direct consequence of expansion.

e Creation of Matter occurs homogeneously in all points of the Bpphere World.

2.2. Content of the World

The existence of the Medium is a principal point of WUM. It follows fritvea observations of Intergalactic Plasma; Cosmic
Microwave Background Radiation (MBR); Far-Infrared Background RadiaG@mma-ray Background Radiation; Cosmic
Neutrino Background. There is no empty space (vacuum) in Wdtdr-galactic voids discussed by astronomers are in fact
examples of the Medium in its purest.

Cosmic MBR is part of the Medium; it then follows that the Medium isatteolute frame of reference. Relative to MBR rest
frame, Milky Way galaxy and Sun are moving with the spafesb2 + 6 km/sand~ 370 km/s respectively.

.‘0
4 O:gs, Scientific Research Publishing



Author, Author

The Medium consists of stable elementary particles with lifetimes longer thag¢hof the World: protons, electronspph
tons, neutrinos, and dark matter particles. The Medium is not Aetheg inixture of gases composed of different elementary
particles. The total energy density of the Medium is 2/3 of the overall energigydafithe World in all cosmological times
Galaxy clusters, Galaxies, Star clusters, Extrasolar systems, planets, etc. aré theadarne particles. The energy density of
Macroobjects adds up to 1/3 of the total energy density of the Whosleghout the World’s evolution.

2.3. Cosmic Microwave Background Radiation

By definition, Black-body radiation is electromagnetic radiation within orosunding a body in thermodynamic equilibrium
with its environment. According to WUM, black-body spectrum ofdbsmic MBR is due to thermodynamic equilibrium of
photons with low density Intergalactic plasma [1]. WUM calculates the valIMB®& temperature T,zr (S€e equation 3.9)
to be in excellent agreement with experimentally measured value (see Setlidv8are not aware of any other model that
allows calculation of Tyzr with such accuracy.

The Big Bang model explains cosmic MBR as follows: the photons that existed time of photon decoupling (when the
Universe was just 380,000 years old) have been propagating everldiaghotons’ wavelengths have been stretching due to
expansion of the Universe. Since wavelength is inversely propaltioenergy, today we observe these photons as MBR.
According to WUM, photons are fully characterized by their foitmentum. The notion of “Wavelength” is a macroscopic
notion, namely, gravitomagnetic flux of particles characterized byrfamentum only. It means that photons do not have a
wavelength. There is no WaMearticle duality in WUM. Wavelength is an emergent phenomenon (see Sejion 6

2.4. Cosmological Redshift

WUM views Cosmological Redshift as a phenomenon dependent on theutaref the World in the"4dimension. In this
Section we derive the non-linear relationship of distarmceto the redshift z for large values of z While photons travel
along straight lines in the 3-dimensional World, due to expansiorediypersphere, there is also"Adimension to the pit
tons’ trajectories. The Radius of the World at the time when photons are emitted from distxies is smaller than its Riad
us when the photons are observed. Consequently, photons aregratmrig spiral trajectories. It follows that they are subjec
edto centripetal accelerationgyy (t):

gw(®) =cH =c/t 21

and are losing their kinetic energy on the way to the observer. 3tiéretic energy is transforming to the gravitational potential
energy of photons due to the movement along the fourth spatiahsdiom { is Hubble’s parameter). This transformation is
analogous to the energy transformation of any body that is throwreagéawith respect to the ground Earth.

Consider a photon with initial frequency,,,;; and energy E,,,;; emitted at time t,,,,;; when the Nucleus radius was
Remi: - The photon is continuously losing kinetic energy as it mdwesigh the Medium until time, 5, When it is observed
and has energyE,,., .- The observer will measurey,,, at the time t,,,, When the Nucleus radius i®,,., = R, ,
compare it with well-known frequencw,,,;; . and calculate a redshift:

14z= Yemit _ Eemit 2.2
Vobsv Eobsv

Recall that 7,,,; and ., are cosmological times (Ages of the World at the moments of emitting tkeseatving), both
measured from the Beginning of the World,,;, equals to the present Age of the Wordlight travel time distance to a
galawy d equalsto

d = ¢(Topsy — Temit) = Ro — Remit 2.3

..0
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A cosmological centripetal acceleratiogy, (t) depends on cosmological timgy, (1) < 771 (2.1). Itis reasonable to assume
that photons are losing their energy,, in a similar fashion:
Temit

— Remit
= Eemit ~= 2.4

Eph = Eemit

Then the total loss of energy by a photodE,, is

R Remi 2 Remi
AEpn = Eemi [, ~5t - dr = Eopr (1 = =224 2.5
and the calculated redshift is:
1+z=-—"0 = fo 2.6

Remit Ro—d

From (2.6) we can find the light travel time distance to the galaxy thtedrthe light:

z

In accordancevith Hubble’s law, the distance d to galaxies for z< 1 is found to be proportional @
d= Sz=Ryz 2.8

Hg

In WUM, the distance to galaxies equals to (2.7) which reduces tofd2.8) < 1 and d =R, for z > .

Experimental observations measuring light from supernovae la sesplyahat the World is expanding at an accelerated pace,
as is evident from the observed redshift. Since 1990s, dark elpecgyne the widely accepted hypothesis that explains this
phenomenon. WUM gives an alternative interpretation of these observations>Fb, the distance to supernovae is smaller
than expected and hence supernovae are brighter. V¢heri, for instance, Hubble’s law yields d = R, (2.8), and WUM -

d =Ry,/2 (2.7). There is then no reason to introduce dark energyer tw explain the nonlinear relationship of distance to
redshift.

2.5. Structure of Macroobjects

The existence of supermassive objects in galactic centers is now comnuapyedcA number of non-traditional modelx-e
plaining the supermassive dark objects observed in galaxies and gakteys;lformed by self-gravitating Dark Matter (DM)
composed of fermions or bosons, are widely discussed in literaaedg§-14] and references therein). The first phase of stellar
evolution in the history of the World may be Dark Stars, powered byHekting rather than fusidi?]. Neutralinos and
WIMPs can annihilate and provide an important heat source for the stgskaats in the World [2] (see Sections 6.6, 6.7). In
our view, all Macroobjects (MO) of the World (galaxy clusters, galasies,clusters, extrasolar systems, and planets) possess
the following properties [2]:

e Macroobject cores are made up of Dark Matter Particles (DMP);

e Macroobjects consist of all particles under consideration, in the same twops they exisin the World’s

Medium;

e Macroobjects contain other particles, including DM and baryonic matter, in sivetisiisding their cores.
Heaviest Macroobjects include shells of high-density preon plasma aifel retetrinos around their cores (see Section 6.6).
WUM predicts existence of DM particles with 1.3 TeV, 9.6 GeV, 70 MeV, 340 &aW,3.7 keV masses. The signs of airnih
lation of these particles are found in the observed gamma-ray spedatraweéhconnect with the structure of MO (core and

.‘Q
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shells composition). Annihilation of those DMP can give rise to amybamation of gamma-ray lines. Thus the diversity of
Very High Energy gamma-ray sources in the World has a clear explaimaffames of WUM [2] (see Section 6.9).

2.6. Nucleosynthesis. Large-Scale Structures. Ultimate Fate

Nucleosynthesisof all elements (including light elements) occurs inside stars dthiig evolution (Stellar nucleosynthesis).
The theory of this process is well developed, starting with the publicatiancelebrated #H review paper in 1957 [15].
With respect to WUM, the theory of stellar nucleosynthesis should be expémdadiude annihilation of heavy DMP
(WIMPs and Neutralinos). The amount of energy produced due tprttsss is sufficiently high to create all elements inside
stellar cores (see Section 6.7).

Formation and Evolution of Large-Scale Structures All Macroobjects of the World have cores made up of different DMP.
The matter creation is occurring homogeneously in all points of thédWobfollows that new stars and star clusters can be
created inside of a galaxy, and new galaxies and galaxy clusters can #nesé&\orld. Structures form in parallel around- di
ferent cores made of different DMP. In WUM Dark Matter plays the main rolesindiell Macroobjects. Formation of gala
ies and stars is not a process that concluded ages ago; instead, it is ongoing.

Ultimate Fate of the World. The Universe is continuously creating Matter in the World. Assumingtemd& Universe, the
numbers of cosmological structures on all levels will increase: new galasterd will form; existing clusters will obtain new
galaxies; new stars will be born inside existing galaxies; sizes of indivetiars will increase, etc. The temperature of tke M
dium isproportional to the absolute tim& t=/* (see 3.9) and will asymptotically reach zero.

3. Inter-Connectivity of Primary Cosmological Parameters

The constancy of the universe fundamental constants, including Mawtconstant of gravitatioiFermi coupling constant,
Planck mass, is now commonly accepted, although has neverifpalgrettablished as a fact. All conclusions on the (almost)
constancy of the Newtonian parameter of gravitation are model-dependeAtddinmonly held opinion states that gravity
has no established relation to other fundamental forces, so it does notaggsdiale to calculate it indirectly from othemeo
stants that can be measured more accurately, as is done in some otledrrnesiss.

WUM holds that there indeed exist relations between all cosmological paramdtets depend on dimensionless
time-varying quantity Q [4]. This parameter increases in time and is a measure of the Hypersphere Worlds’ radius of cur-
vature in the fourth spatial dimension in terms af:

Q=R/a 3.1

3.1. Q-Dependent Time-Varying Parameters of the World

According to WUM, the following parameters of the World depend @n [1-4]:
¢ Newtonian parameter of gravitatiorG

a?c* 1
G =G < @ 3.2
e Planck mass M,
MP = 2m0 X Ql/z 33

e Hubble’s parameter H

¢ -1
H—axQ 3.4

..0
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e Age of the World A4,
A, =H'= % X Q
e The Worlds’ radius of curvature in the fourth spatial dimension R
R=cH'=axQ
e Critical energy density p,,
Per =3po X Q7"
e Cosmological acceleration gy,
gw =cH =gox Q7"

e Temperature of the Microwave Background Radiation (MBR),zx

_ Eo [A5ame\q/4 -1/4
Tupr = - G5 x Q™Y

kp ~2m3 mpy

e Temperature of the Far-Infrared Background Radiation (FIRB) p&akg

Eg , 15

kp 4-7'[5)1/4 X Q_1/4

Trirp =

e Fermi coupling parametelG.

GF
(he)3

= m(Za:—;)ﬂ‘* X ﬂ% x Q14

me

e Electronic neutrino mass m,,

my, = imo X Q_l/4
e Muonic neutrino mass my,

m,, =myx Q/*
e Tauonic neutrino mass m,,_

m,, = 6myx Q 1/*

e Photons rest massn,,;

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
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12 1
Mpp; = (m—p> my X Q 3.15

where kj is Boltzmann constanty,, is the mass of a protom, is the mass of an electrom§, p,, go, and E, are Basic
units of mass, energy density, acceleration, and energy respectivedgcsiem 4).
Comparing equations 3.9 and 3.10, we can find the relation betwepertdares Trrp and Typg:

Trire = (32)™Y* X Typr 3.16

where 2, is the relative energy density of electrons in the Medium in terneafritical energy density p,., .
As shown in [1-3], the calculated values of these parameters are in goothegresdth the results of their measurements. For
example, calculatinght value of Hubble’s parameter H, based on the average value of the gravitational paraméterwe

find H, = 68.7457(83) ’;Z;f (see 3.4) which is in good agreement with) = 69.32 + 0.8 I:VILP/CS obtained using WMAP
data [16].
The calculated value is between the latest valuedwible’s parameters H, = 67.6 + 0.7

km/s
Mpc

obtained using SDSS-IlI data [73] and Hubble Space Telescope data [74}ivebpe©bserve that values of

and H, = 73.00 +
km_/s
Mpc
H, vary significantly depending camethod. The disagreement in the values Hf obtained by the various teams far e
ceeds the provided standard uncertainties provided. The valug,of calculated by WUM is closest to the value obtained by
WMAP [16].

The black-body spectrum of the cosmic MBR is due to thermodynamilibeigm of photons with low density intergalactic
plasma [1]. WUM calculates the value ofy,zr (see 3.9) to be Ty, zr = 2.72518 K , which is in excellent agreement with
experimentally measured value @&.72548 + 0.00057 K [17].

Based on the thermo-equilibrium of drops of Bose-Einstein-condetsewtrihos [3] (see Section 6.4) we calculate their st
tionary temperature that corresponds to the FIRB temperature peakl@garl obtairly;zz = 28.955 K , which is in an
excellent agreement with experimentally measured vali@9df [18-29].

Today, Fermi coupling parameter is known with the highest precisasedon its average value we can calculate and-signi
icantly increase the precision of §tdependent parameters [4]. We propose to introdues a new Fundamental Parameter
tracked by CODATA, and use its value in calculation ofatlependent parameters.

1.75

3.2. Gravitation

In frames of WUM the parameterG can be calculated based on the value of the energy density of the Mpgli{th

G =24 x p2 3.17

4T

where a dimension-transposing parameter equals to:

a3

= 3.18
2h/c
Then the Newton’s law of universal gravitation can be rewritten in the following way:
a3 y a3
F= Gme _ PM2Llcm” 2Lcy 3.19

r2 AT r2
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where we introduced the measurable parameter of the Mediym instead of the phenomenological coefficier® ; and
3 3

gravitoelectromagnetic chargeszf— and % instead of macroobjects massesn and M (L;, and Lg, are
cm CM

Compton length of mass and M respectively). The gravitoelectromagnetic charges in 3.19 have a dimension of “Area”,
which is equivalent to “Energy”, with the constant that equals to the basic unit or surface energy density (see Section 4).
Following the approach developed in [1] we can find the gravitomagreegeneter of the Medium p,, :

Uy =R71 3.20
and the impedance of the Mediunz,, :
Zy=uyc=H=r1"1 3.21

These parameters are analogous to the magnetic congtarand impedance of electromagnetic field, = [ = u,c ,

€o
where ¢, is electric constant andys, = ¢2 [4].
It follows that measuring the valwd Hubble’s parameter anywhere in the World and taking its inverse value allows us to cal-
culate the absolute Age of the World. The Hubble’s parameter is then the most important characteristic of the World, as it de-
fines the Worlds’ Age. While in our Model Hubble’s parameter H has a clear physical meaning, the gravitational parameter

3
G= BZ—UH is a phenomenological coefficient in the Newton’s law of universal gravitation.
[

The second important characteristic of the World is the gravitomagneticqtaram,, . Taking its inverse value, we can find
the absolute radius of curvature of the World in the fourth spatial diomen¥e emphasize that the above two paramefgys (
and u,,) are principally different physical characteristics of the Medium that are conrieadedh the gravitoelectrodynamic
constantc . It means that Time is not a physical dimension and is absolutfglsedt entity than Space. Time is a factor of
the World.
It follows that Gravity, Space and Time itself can be introduced amla World filled with Matter consisting of elementary
particles which take part in simple interactions at a microscopic level. The collective rethdir dhteractions can bebe
served at a macroscopic level. Gravity, Space and Time are then emergentgriee .
Paper [4] aligns WUM with Le Sage’s theory of gravitation. According to the Model, two particles or microobjects will not
exert gravity on one another when their masses are smaller thatatiok Fass [4] (see Section 6.8). The validity of this
statement follows from the work of Lyman Spitzer [30] and A. Matgwm [31] who identified Le Sage's mechanism agja si
nificant factor in the behavior of dust particles and dusty plasma.
Although it is not regarded as a viable theory within the mainstream sciestificnunity, there are some attempts to
re-habilitate Le Sage's theory [32-39]. In this respect, we would likgégs the importance of the extended theories of gravity
in the debate about gravitation, as it is clarified in [40]. A possilitlig¢ gravity is not an interaction but a manifestation of a
symmetry based on a Galois field is discussed in [41].
In 1870, William Clifford made the statement that matter is nothingipples, hills and bumps of space curved in a higher
dimension and the motion of matter is nothing more than variations inuhatture (see Section 5). Hypersphere WUM fo
lows this idea of the 3D curved World locally bent in a fourth dinoemslhe local bending depends on a gravitoelectggma
netic charge of a macroobject and the elasticity of the hypersphere that ifdloe snergy density of the 4-ball Nucleus and
is in fact the volume energy density of the Medium of the World. Thetording to Clifford the force of Gravity depends on
the gravitoelectromagnetic charges of macroobjects and energy densityviefdioen (see equation 3.19).
To summarize:

e The gravitation is connected to the main characteristic of the Medmargy density;

e The Gravity, Space and Time are emergent phenomena.

.‘0
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3.3. Critical Energy Density

The principal idea of WUM is that the energy density of the Wogg, equals to the critical energy density,.,, necessary
for 3-Manifold at any cosmological time. A 3-Manifold is a space ttallp looks like Euclidean 3-dimensional space: just as
a sphere looks like a plane to small enough observers. In WUM the Warldypersphere that is an example of a 3-Manifold.
Per Can be estimated by considering a sphere of radiys and enclosed maskl, with a small test massn on the periphery

of the sphere. Madd can be calculated by multiplication of.,. by the volume of the sphere. The equation faf. can be
found from the escape speed calculation for test mass

3H?c?
8nG

3.22

Per =

According to WUM, creation of Matter in the Hypersphere World continwalburs through a process analogous to swblim
tion (see Section 2.1). The Eternal Universe is responsible for the crehtiteitter. The physical conditions at the moving
4-ball Nucleus and Universe boundary remain constant in all times. dsume that the content of Matter in 4-baltiNus is
proportional to the surface of the hypersphere and Basic unit of surfacg dresity g, , then an energy density of theiN
cleus py

2n2R300 4hc -1
= = — = X .
PN = Gsn?rt T @R 4po X Q 5.23

is higher than the critical energy density of the World (compare withten 3.7). It means that the surface of the 4-ball N
cleus is intrinsically more energetically favorable than the bulk of a materiddeanog there is a driving force for surface to be
created. It is worth to note that energy density of the Nuckgus R~ (3.23) and hence the surface energy density of the
hyperspheg p., ~ R™1. Taking into account thatl ~ R~ it is easy to see that the gravitational paraméter R=* (3.22).

3.4. Grand Unified Theory

At the very Beginning@=1) all extrapolated fundamental interactions of the Werlstrong, electromagnetic, weak, Super
Weak and Extremely Weak (proposed in WUM), and gravitatienahd the same cross-section c[f”z—a)2 , and could be

characterized by the Unified coupling constamj: = 1 . The extrapolated energy density of the World was four orders of
magnitude smaller than the nuclear energy density [3]. The average deasity of the World has since been decreasing in
time py xQ to 771,
The gravitational coupling parameter; is similarly decreasing:

ag =071 o 771 3.24
The weak coupling parametew,, is decreasing as follows:

ay =QM* o 7/ 3.25
The strong ag and electromagnetiag, coupling parameters remain constant in time:

As = gy = 1 3.26

The difference in the strong and the electromagnetic interactions is @ @otipling parameters but in the strength oféhes
interactions depending on the particles involved: electrons with charged monopoles with charge = % in electromg-
netic and strong interactions respectively.
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The super weak coupling parametey;, and the extremely weak coupling parametgy, proposed in WUM are decrea
ing as follows:

Ay = QM2 o 772 3.27
apy = Q73/* o« 773/ 3.28

According to WUM, the coupling strength of super-weak interadgor 1071 times weaker than that of weak interaction.
The possibility of such ratio of interactions was discussed in the dexktbporetical models explaining CP and Strangeness

violation [42-45]. Super-weak and Extremely-weak interactions providienportant clue to Physics beyond the Standard
Model.

4. Fundamental Parameters and Units

WUM is based on Maxwell’s equations (ME) which form the foundation of Electromagnetism and Gravitoelectromagnetism
(see Section 5.1). According kE, there are two measurable physical characteristics: energy densityeagy fux density.
For all particles under consideration we use four-momentum to conduct statissibalig of paticles’ ensembles, obtaining
the energy density as the final result.

In WUM we introduce the following measurable Fundamental Units:

e The basic unit of momentump, = g ;
e The basic unit of energy densitp, = Z—Z ;
2
e The basic unit of energy flux densityl, = % .
All physical dimensional parameters of the World can be expressed threughriddamental Units:

a= (%)1/ 8 Extrapolated Worlds’ radius of curvature at the Beginning
c= ;—‘; Gravitoelectrodynamic constant
h=p, (%)1/3 Planck constant
to = % = (%)1/3 Basic unit of time
Jo = ¢ b (i)1/3 Basic unit of acceleration

a Po PoPo

_ hc _ polo
Eo—_—_

Basic unit of energy
a Po

my = - = Pore Basic unit of mass
ac Iy
0y = % = (popolo)*? Basic unit of surface energy density

In WUM we often use well-known physical parameters, keeping il tiat all of them can be expressed through thesmea
urable Fundamental Units. Taking the relative values of energy densitiesy 8ogrdensities and momenta in terms of the
Fundamental Units we can express all physical dimensionless paraméter\afrld through two Fundamental Parameters
and Q in various rational exponents, as well as small integer numbers and 7.
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It is the main goal of WUM to develop a Model based on two Fundamental Pasaowterthe time-varying parameteQ
and the constanta — to describe physical parameters which are constants. The second parapestes impthe Model as the
result of the analysis of Intergalactic plasma composed of protons andefeethose massm, equals to:m, = am,.
Masses of all stable elementary particles of the World can be expressed in temms ahd « (see Sections 6.4, 6.5).

5. Basic Ideas and Evidences of Hypersphere World

In this Section, we review a number of Great Ideas proposedtbtanding Scientists in the past, and re-evaluate them with
respect to WUM.

5.1. Basic Ideas

WUM is based orMaxwell’s equations (ME) which form the foundation of Electromagnetism and Gravitoelectroetiagm
(GEM). The value of ME is even greater because J. Swain showed that “linearized general relativity admits a formulation in
terms of gravitoelectric and gravitomagnetic fields that closely parallels the description of the electromagnetic field by Max-
well’s equations” [46]. It allows us to use formal analogies between the electromagnetisralativistic gravity.

Theory of a Rotationally Elastic Medium. Long time ago it was realized that there are no transverse waves irthiee, Aad
hence the Aether could not be an elastic matter of an ordinary type.@rla8wes McCullagh proposed a theory of a ratatio
ally elastic medium, i.e. a medium in which every particle resists absolute rgtatjomhe potential energy of deformation in
such a medium depends only on the rotation of the volume elemmeht®fion their compression or general distortion. This
theory produceequations analogous to ME. James McCullagh has this to say about the Medium: “The congtitution of the ae-
ther, if it ever would be discovered, will be found to be quite different from anything that we are in the habit of conceiving,
though at the same time very simple and very beautiful. An elastic medium composed of points acting on each other in the way
supposed by Poisson and others will not answer”. WUM is based on Maxwell’s equations, and McCullagh‘s theory is a good

fit for description of the Medium. In our opinion, we should revieteractions of all objects in the World with the Medium in
light of this unique theory.

Hypersphere Universe.ln 1854, Georg Riemann proposed the hypersphere as a madéihaé universe [48]. WUM fb
lows the idea of a hypersphere World, albeit proposing that th&\i¢axpanding and filled with Medium consisting of stable
elementary particles.

4D Space Modelln 1870, William Clifford postulated that matter is nothing but ripples, hitid bumps of space curved in a
higher dimension and the motion of matter is nothing more thaations in that curvature. He speculated that the force of
electricity and magnetism is caused by the bending of higher-dimahsipace and planned to add gravity to his theory at
later date [49]. Hypersphere WorldUniverse Model follows this idea of the 3D World locally bent in a fodithension,
albeit introducing the Medium of the World instead of the empty space.

Gravitoelectromagnetism(GEM) refers to a set of formal analogies between the equations fooglagnetism and relati
istic gravitation. GEM is an approximation to the Einstein’s field equations for General Relativity in the weak field limit. The
equations for GEM were first published in 1893 by O. Heaviside as a seffaatg expanding Newton's law [50]. WUM
follows this theory.

Existence of the Medium of the Worldstated by Nikola Tesla: “All attempts to explain the workings of the universe without
recognizing the existence of the aether and the indispensable function it plays in the phenomena are futile and destined to
oblivion”. In WUM, the World consists of the Medium (protons, electronstqts, neutrinos, and dark matter particles) and
Macroobjects (Galaxy clusters, Galaxies, Star clusters, Extrasolar systems, gimemade of these particles.
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Dirac Large Number Hypothesisis an observation made by Paul Dirac in 1937 relating ratios of size sc#esUmiverse

to that of force scales. The ratios constitute very large, dimensionless nusdrees40 orders of magnitude in the present
cosmological epoch. According to Dirac’s hypothesis, the apparent equivalence of these ratios might not to be a mere coinci-
dence but instead could imply a cosmology with this unusual fedierstrength of gravity, as represented by the grawvitatio
al “constant”, is inversely proportional to the cosmological timet : G « 1/7 [51]. WUM follows this idea of time-varying

G and proposes to introduce a new dimensionless Fundamental Para@eténat has a value of

Q = 0.759972 x 10%° 51
in the present cosmological epoch [4].

Continuous Creation of Matter. F. Hoyle and J. V. Narlikar in 1964 offered an explanation for the appeaof new matter
by postulating the existence of what they dubbed the "Creation,fadlist the "C-field"[52]. Paul Dirac in 1974 discussed
the continuous creation of matter by the additive mechanism (unifdhmdyghout space) and the multiplicative mechanism
(proportion to the amount of the existing matter) [53]. WUM followes ittea of the continuous creation of matter, albeit i
troducing a different mechanism of matter creation (see Section 2.1).

Emergent Gravity, Space and TimeC. Barcelo, S. Liberati, and M. Visser have this to say about emergent gravity: “One of

the more fascinating approaches to “quantum gravity” is the suggestion, typically attributed to Sakharov [54], [55] that grav-

ity itself may not be “fundamental physics”. Indeed it is now a relatively common opinion, maybe not mainstream but definite-

ly a strong minority opinion, that gravity (and in particular the whole notion of spacetime and spacetime geometry) might be

no more “fundamental” than is fluid dynamics. The word “‘fundamental” is here used in a rather technical sense — fluid me-
chanics is not fundamental because there is a known underlying microphysics that of molecular dynamics, of which fluid me-
chanicsis only the low-energy low-momentum limit” [56].

In WUM Time, Space and Gravitation are emergent phenomena and haveraiesegistence from Matter; they are closely
connected with the parameters of the Medium [4].

5.2. Evidences of the Hypersphere World

The physical laws we observe appear to be independent of the Worlds’ curvature in the fourth spatial dimension due to the

very small value of the dimension-transposing gravitomagnetic paraofetez Medium [1]. Then direct observation of the
Worlds’ curvature would appear to be a hopeless goal. One way to prove ttenexisf theWorlds’ curvature is direct
measurement of truly largeale parameters of the World: Gravitational, Hubble’s, Temperature of the Microwave Bak-
ground Radiation. Conducted at various points of time, these reezsuts would give us varying results, providing insight
into the curved nature of the World. Unfortunately, the accuracy of &@sumements is quite poor. Measurement errors far
outweigh any possible “curvature effects”, rendering this technique useless in practice. To be conclusive, the measurements
would have to be conducted billions of years apart.

“Faint Young Sun” Paradox. Let’s consider an effect that has indeed been observed for billions of years, albeit indirectly.
Take the so-calletfFaint young Sun” paradox that describes the apparent contradiction between observations of liquid water
early in Earth's history and the astrophysical expectation that the Suns’ output would be only 70 percent as intense during that
epoch as it is during the modern epoch.

One of the consequences of WUM holds that all stars were fainter in thé\paiseir cores absorb new dark matter, size of
macroobjects core®,,, and their luminosity L,, are increasing in timeR,, « Q'/? « t*/2 and Ly, x Q x T respe-
tively. Taking the age of the Worldx 14.2 Byr and the age of solar systeay.6 Byr, it is easy to find that the young Suns’
output was 67% of what it is today [2]. Literature commonly refers todhee of 70% [57]. This result supports the notion of
physical parameters being indeed dependent on the Worlds’ curvature in the fourth dimension.
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Cosmological Redshift. Another way to prove the existence of Werlds’ curvature in the fourth spatial dimension is direct
measurements of redshifts of galaxies billions of years aweay the Earth. In Section 2.4 we found the light travel titise
tance to a galaxy

d = c(Topsy = Temit) 5.2

based on a redshift calculated for the spiral movement of photons ityghesphere (2.7). We could prove the validity of
equation 2.7 and hence the existence oWlelds’ curvature in the fourth spatial dimension if we had an independent way of
measuring a distance to a distant Galaxy.

There are several ways of measuring distances in the expanding. Weldest-known way to trace the evolution of the
World observationally is to look into the redshift - luminosity distarelation. The luminosity distana®, is defined by the

relation d? = # , whereL is the luminosity of the object and= is the measured flux from the object. For the object

whose luminosity is known in some way, we can determine itslsity distance from the measured flux.
Astronomers measure distance in terms of the ““distance moduud¥l), where m is the apparent magnitude of the source
and M its absolute magnitude. The distance modulus is related to the lumitistatyce via

m— M = 5log,o[d,(Mpc)] + 25 5.3

Of course, it is easy to measure the apparent magnitude, but notodifisiyt to infer the absolute magnitude of a distant
object. Methods to estimate the relative absolute luminosities of variousdfinbgects (such as galaxies with certain cbara
teristics) have been pursued, but most have been plagued by urdvmutionary effects or simply large random errors [58].
In the last two decades, significant progress has been made bywsirig supernovae as " standardizable candles". Supern
vae la are bright and seem to be of nearly uniform intrinsic lositin (absolute magnitudd ~ -19.5). Therefore they can be
detected at high redshiftg £ 1), allowing in principle a good handle on cosmological effects [B®fortunately, luminosity
distance is not a realistic distance scale. It is useful for determipingdint very distant galaxies appear to us. Hence we
cannot used; to validate the equation 2.7 for the cosmological redshift and conferoutvature of the World in the fourth
spatial dimension.

From an observational viewpoint, one of the fundamental question of lmggm® measuring cosmological distances and then
to build up a suitable and reliable cosmic distance ladder. In our opih®mmnedshift is a very important distance indicator,
since astronomers can measure it easily, while the size or luminosigatEig needed to compute size or luminosity distance
are always very hard to determine.

Fast Radio Bursts. Transient radio sources are difficult to detect, but can potentially pro\sdghia into a wide variety of
astrophysical phenomena. Of particular interest is the detection of short-d(aatiomn few milliseconds) radio bursts that may
be produced by exotic events at cosmological distancesasu@rging neutron stars [60].

The developed model of Intergalactic plasma (see Section 6.2) can explagsuhge of observations of Fast Radio Bursts
(FRB) which are bright, unresolved, broadband, millisecond flashes faymarts of the sky outside the Milky Way. Astro
omers believe that the pulses are emitted simultaneously over a wide rareggiehfies. However, as observed on Earth, the
components of each pulse emitted at higher radio frequencies arrive thefeseeemitted at lower frequencies. This delay is
described by a value referred to as a Dispersion Measure which depends omlike density of electrons integrated along
the path traveled by the photon from the source of FRB to the BaitH§2].

We propose to calculate a Dispersion Measure based on the electron concentthédviedium of the World (see 6.2). Then
we can measure a distance to the source of FRB by the delay b#tex@emponents of each pulse emitted at higher amd lo
er radio frequencies and at the same time we can find the cosmological riedghiét same source of FRB. It allows us to
validate equation 2.7 for the cosmological redshift and confirm thatuwe of the World in the fourth spatial dimension. We
emphasize that the described astrophysical phenomenon, Fast Radio Burststsitheifexistence of the Intergalactic plasma.
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Mach's Principle. In WUM, local Physics is linked with the large-scale structure efHlgpersphere World through the d
mensionless quantit®. The proposed approach to the fourth spatial dimension is in agreestieMach's principle: Local
physical laws are determined by the large-scale structure of the universe”. Applied to WUM, it follows that all parameters of
the World depending onQ are a manifestation of the Worlds’ curvature in the fourth dimension.

6. Astroparticle Physics

6.1. Basic Unit of Mass

In 1952 Y. Nambu proposed an empirical mass spectrum of elemgataictes with a mass unit close to one quarter of the
mass of a pion (about% = 35 MeV/c?) [63]. He noticed that meson masses are even multiplies of a mass’i;@nit

baryon (and also unstable lepton) masses are odd multiplies, and nfiesencifs among similar particles are quantized
by my = 70 MeV /c?. During the last 47 years M. Mac Gregor studied this property exten§égl In WUM we introduced
a basic unit of massm, that equals to

My =~ = 70.025267 MeV /c? 6.1

ac

6.2. Low Density Plasma. Mass-Varying Photons. Speed of Light

In our Model, the World consists of stable elementary particles with lifetionger than the age of the World. Protoasd
electrons have identical concentrations in the Medium of the World [1]:

2
21T Me

Mp =M =30 X Q™ '=0.25480 m™3 6.2

A. Mirizzi, et al. found that the mean diffuse intergalactic plasma density is bouryded k 0.27 m~3 [65] corresponding
to the WMAP measurement of the baryon density [66]. The Mediums’ plasma density (6.2) is in good agreement with the
measured value [65].

The relative energy density of protons in the Medium of the W@yJdn terms of critical energy densityp, :

0, =22 = 2C% _ (048014655 6.3
Pcr 3

which depends on the Fundamental Parameter and is in good agement with ordinary matters’ share in the World
2, = 0.049 found by Planck Collaboration [67].
Low density intergalactic plasma has plasma frequengy [1]:

Vp = 2 Tey1/2 % Q~1/2 = 45322 Hz 6.4

mp

Photons with energy smaller thark,, = hv,, cawnot propagate in plasma, thas,, is the smallest amount of energy a
photon may possess. This amount of energy can be viewed dike fae will name it phion), whose frequency-independent
effective “rest mass” m,,; equals to [1]:

1/2
Mo = o (:_p) x Q712 = 1.8743 x 1071* eV /c? 6.5
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The calculated mass of a phion is in agreement with axion mags- 10~*°el/ /c? discussed by C. Csalkdt; al. [68] and with

experimental checks of Coulomb’s law on photon mass m,,. A null result of such an experiment has set a limit of
My, < 107 eV /c? [69].

The calculated mass of a phion (6.5) contradicts photon mags < 1078 eV /c* as presented by Particle Data Group [75].
However, the Particle Data Group value seems to contradict the experimental thetufheasured the Intergalactic plasma

concentrationn, < 0.27 m~3 [65], [66]. In conjunction with a value of a Dispersion Measuhéctvdepends on the number

density of electrons integrated along the path traveled by the photartfeosource of Fast Radio Bursts to the Earth [61],
[62] (see Section 5.2), it is unclear how a photonmf,, < 107'® eV /c* mass can propagate through space.

In WUM, the total energy of a moving particle consists of two components: “rest” energy and “coat” energy. A particles’ coat

is the response of the Medium to the particles’ movement. A photon is then a constituent phion with rest energ¥,,; = hvy,

and total energy,, = hv. In most cases > v,,; and practically all of the photons’ energy is concentrated in the phions’

coat that is a part of the Medium surrounding the phion.

Energy of a phion is decreasing with timé,,; « 771/2 (6.5), and total energy of a photon remains constant in the ideal 3D
Flat Medium [1]. According to WUM, the World is 3D Hypersphere that ivedl in the fourth spatial dimension. As we

showed in Section 2.4 this macrostructure of the World causes thaf kiastic energy by photons on their way from galaxies

to the Earth and explains the observed redshift.

The higher the photons’ energy, the closer its speed approaches. But the fact that phions possess non-zero mass means that
photons can never reach that speed. It is worth to note that thea$pigdd in vacuum, commonly denotecc , is not related

to the World in our Model, because there is no vacuum in it. Instesr@, ihthe Medium of the World consisting of eleme

tary particles.

According to WUM, phions are fully characterized by their four-mote (ép) that satisfies the following equation [4]:

Ey2

(;) —p® = Inv = (myp;c)? 6.6
where the invariant is, in fact, the gravitoelectrostatic changg,;c squared, andE is the gravitoelectromagnetic charge
[4]. When a gravitoelectrostatic charge of any moving particle equals to mamewy; , gravitomagnetic flux¢pg is

h
bpp = _p = App 6.7
DB

known asde Broglie wavelength. The notion of “Wavelength” is thus a macroscopic notion, namely, gravitomagnetic flux of
particles characterized by four-momentum only. It means that there iswwe-Rérticle duality in WUM. Hence wavelength is
an emergent phenomenon.

6.3. Mass-Varying Neutrinos

According to WUM, Cosmic Neutrino Background (CNB) consists hwéé different types of neutrinos: electronig,

ic v,, and tauonicv,, and their antiparticles. Pontecorvo and Smorodinskii discussed the pgssflgiitergy density of ne
trinos exceeding that of baryonic matter [70]. Neutrino oscillations itmalyneutrinos have non-zero masses.

In WUM, neutrino masses are related to and proportionahgomultiplied by fundamental paramet&@~*/* and different
coefficients that were found in [3]. This assumption follows fittwe Fermi statistics for neutrinos taking into account that
their energy density should be inversely proportional @.

Neutrinos exist in superposition of the following mass eigenstates predici&tM [3]:

m,, = imo X Q14 = 3.1250 x 10™* eV /c? 6.8
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m,, =myx Q M* =7.4999 x 1073 eV /c? 6.9
m,. = 6my X Q7Y* = 4.5000 x 1072 eV /c? 6.10

The squared values of the muonic and tauonic masses fall into the ranges splitang Am?2,, and Am2,,, for solar and
atmospheric neutrinos respectively estimated in literature [71], [72]. @he principal ideas of WUM holds that energynde
sities of the Worlds’ particles are proportional to the proton energy density in the World’s Medium (6.3). Therefore the total
neutrinos relative energy densit@,.,, of the CNB in terms of the critical energy densipy,. equals to [3]:

Qyeor = 202, = 30ma = 0.68775927 6.11

The reason to go with a much higher total energy density of nesitsto get the total energy density of the World to equal to the
critical energy density that provides 3-Manifold in all times.

One may wonder if there are so many neutrinos out there, how come the humeroudsmelgtectors do not register them in
significant quantities? The answer on this question follows from thelatdms of neutrinos energies made in [4]: the CNB
consists of very low-energy neutrinos, whose energy is similar to fttla¢ €osmic Microwave Background radiation. Their
interaction with matter is very weak. Since the neutrino-induced sextgns depend on the neutrinos energy linearly, such
background neutrinos will not be registered by standard neutrino detdéctiars, we might never be able to directly observe the
CNB.

6.4. Cosmic Far-Infrared Background

A cosmic Far-Infrared Background (FIRB), which was announced imadgri998, is the part of theosmic Infrared Bdc
ground with wavelengths near 100 microns that is the peak posveiength of the black-body radiation at 29 K.

Observations.The FIRB radiation was observed for different galaxies in [18-Z9}184].F. J. Low,et al. pointed out that the
100 micrometer cirrus may represent cold material in the outer solar systemea component of the interstellar medium
[78]. E. L. Wright in 1999 made the computation of the FIRB and foundtasitdensity to be about 3.4% of the MBR imte
sity [80].

Model. According to WUM, the total neutrinos energy density in the Worlj,,. is almost 10 times greater than the total
baryonic energy density2; :

0p = 1.50, 6.12
At such a high neutrino concentration, “neutrinos pairs” vV (dineutrinos) can be created. Their concentration may indeed be
sufficient to undergo Bose-Einstein Condensation (BEC), and asudt create BEC drops. In WUM we introduce a new
component of the Medium BEC drops of dineutrinos whose masses about equal to PlanckMpassd their temperature is

around 29 K. These drops are responsible for the FIRB.
The calculated alues of the dineutrinos’ mass m, and concentratiom,; [3]

m,y = 0.013161m, X Q‘1/4 =0.987 x 10™* eV /c? 6.13
nyy = 0.011922a73 x Q~3/* = 2.6386 x 10° m™~3 6.14

satisfy the conditions for their Bose-Einstein condensation. CongbquBEC drops can be created. The stability of such
drops is provided by the detailed equilibrium between energy absorptionthe Medium provided by dineutrinos and
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re-emission of this energy in FIRB at the stationary temperatllifg,; . Based on the thermo-equilibrium of BEC drops we
calculate the stationary temperature of them 13}z = 28.955 K , which is in an excellent agreement with experimentally
measured value 029 K [18-29].

The BEC drops do not absorb and re-emit starlight. Instead, thegbadrsergy directly from the Medium of the World. We
can thus explain the existence of ultra-luminous infrared galaxias/éry active star formation period, which are extremely
bright in the infrared spectrum and at the same time faint (often alméasblayin the optical [85].

Cosmic FIRB radiation is not a black-body radiation. Otherwise, its energyydepsits at temperatureTg gz Would equal to
the energy density of the Mediump,, :

8% KE g 2
=—— == = 6.15
PFIRB 15 (hc)? | FIRB 3Per = Pum

The total flux of the FIRB radiation is the sum of the contributidredlandividual BEC drops. In our opinion, BEC drops with
mass aroundv, are the smallest building blocks of all macroobjects.

Energy Density of Dineutrinos, FIRB and the World.Our Model holds that the energy densities of all types of Dark Matter
particles (DMP) are pfmrtional to the proton energy density in the World’s Medium (6.3). In all, there are 5 different types of
DMP [2] (see Section 6.5). Then the total energy density of Dark Mattey (@jy} is

The total electron energy density,;,; is:

Doror = 1.5 Z—;np 6.17

The MBR energy density2,,zz equals to [1]:
Qur = zz—znp 6.18

We took additional energy density of dineutrindgd,; and FIRB Qs :

Qv = Qupr = ZZ—ZQP 6.19
1 e 1
‘QFIRB = gz_pﬂp = E‘QMBR =~ 0'032'QMBR 620

The ratio between FIRB and MBR corresponds to the value of 3.4% calculated_bWHEght [80]. Then the energy density
of the World 0y,

11 1\m 45
QW=[—+(—+—)m—:+;]Qp:1 6.21

2 51

Equation 6.21 contains such exact terms as the result of the Models’ predictions and demonstrates consistency of WUM. From

6.21 we can calculate the value @f, using electrorie-proton mass ratio%
1

1 T

= = 21450 + 657 + (557 + 2) =¢| = 137.03600 6.22
a 15 my
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which is in an excellent agreement with the commonly adopted value &353B9074(44). It follows that there existsia d
rect correlation between constants and —¢ expressed by equation 6.21. As shown abe;'\:fé, is not an independent
14

constat, but is instead derived from o .

6.5. Multi-Component Dark Matter

The main idea of WUM is to build a model based only on two Fuedéal Parametersr — the Fine-structure constant and
dimensionless time-varying quantity . All constant physical characteristics of the World should be expressedlthre . As
shown in Section 6.4, the relative energy densities of all stable elementaigpan the World can be expressed through.
Below we assume that masses of DMP also depend onvarious rational exponents. The validity of this assumptiorbwill
checked by experimental results of Gamma-Ray Spectra measurenesetggd in Section 6.9.

There are three prominent hypotheses on nonbaryonic DM, namely HoMager (HDM), Warm Dark Matter (WDM), and
Cold Dark Matter (CDM). In WUM, DM particle masses are proportionalit multiplied by different exponents of:.
Consequently, we can predict the masses of various types of DM particles:

CDM particles (fermions Neutralinos and WIMPS):

my = a~?mg = 1.3149950 TeV /c? 6.23

My mp = @ my = 9.5959823 GeV /c? 6.24
DIRACs (bosons):

Mpirac = 2a0% = 70.025267 MeV /c? 6.25
ELOPs (bosons):

MeLop = 201 =2 = 340.66606 keV /c? 6.26

3

WDM particles (fermions sterile neutrinos):
m,, = a’m, = 3.7289402 keV /c? 6.27

These values fall into the ranges estimated in literature (see [2] and references thea#tjrihere are 5 different types of DM
particles. Then the total energy density of DM is (see equation 6.3):

Qpy = 50, = 0.24007327 6.28

which is close to the DM energy density discussed in literat@gg: = 0.268 [86].

Note that one of outstanding puzzles in particle physics and cosmology telatsalled cosmic coincidence: the ratio of
dark matter density in the World to baryonic matter density in the Meditthe World = 5 [87], [88].

Dark matter canin principle, be also achieved through extended theofiggavity. It has been shown, for example, that in the
framework of B gravity and in the linearized approach, it is possible to obtain spheriyatignetric and stationary galaxy
states which can be interpreted like an approximated solution of the Dark patiegm [89], [90].

The signatures of DM particles annihilation with predicted masses of 1.39T@\GeV, 70 MeV, 340 keV, and 3.7 keV are
found in spectra of the diffuse gamma-ray background anerthigsion of various macroobjects in the World (see Section
6.9).
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6.6. Macroobjects Cores Built up from Fermionic Dark Matter

The theory of Fermionic Compact Stars (FCS) made up of DMP is well develo@édNh Scaling solutions are derived for
free and an interacting Fermi gas [2]. In addition to fermions (NeutraMdtdPs and sterile neutrinos) WUM offers another
type of DMP- bosons, consisting of two fermions each. There are two ©fpBE¥# bosons: DIRACs possessing mass of

my = 70 MeV /c? that are in fact magnetic dipoles, and ELOPs having maszsmj — preon dipoles.
3

Although there are no free Dirac’s monopoles and preons in the World, they can arise in the cores of FCS as the result of
DIRACs and ELOPs gravitational collapse with density increasing up touttlear density and/or at high temperatures, with
subsequent dissociation of dipoles to monopoles and prB®RAC breaks into two Dirac’s monopoles with mass about =2

and chargesu = % . ELOP breaks into two preons with mass abouy, = %me and chargese,, = ge which we took to
match the Quark Model.
The calculated parameters of FCS show that [2]
e White Dwarf Shells (WDS) around the nuclei made of strongly interactindP&lor Neutralinos compose
cores of stars and planets in extrasolar systems;
e  Shells of dissociated DIRACs to Dirac’s monopoles around the nuclei made of strongly interacting WIMPs or
Neutralinos form cores of globular clusters;
e Shells of dissociated ELOPs to preons around the nuclei made ofgirdagacting WIMPs or Neutralinos
constitute cores of galaxies;
e Shells of sterile neutrinos around the nuclei made of strongly interactiig$\or Neutralinos make up cores
of galaxy clusters.
FCS made up of heavier particle®VIMPs and Neutralinos could in principle have a density that is much higher tharenucl
ar density. In order for such a star to remain stable and not etteeedclear density, WIMPs and Neutralinos must e M
jorana fermions and partake in an annihilation interaction. Accordi¢lt the maximum density of neutron stars equals to
the nuclear density

Pmax = G po 6.29

which is the maximum possible energy density of any macecbhj the World.
Fermionic Compact Stars have the following properties [2]:
e The maximum potential of interactiort/,,,,, between any object and FCS made up of any fermions with maximum
mass Mgy

_ GMmax _ * 6.30

Umax - Rmin - 6
does not depend on the nature of the fermion;
e The minimum radius of FCS made of any fermion

le‘n = 3RSH 6.31

equals to three Schwarzschild radii and does not depend on the nature of itwe; ferm
e FCS density does not depend bh,,, and R,,, and does not change in time whileM,,,,, o« t3/?> and
Rmin ¢ Tl/z.
Boson stars made up of bosonic DM are discussed in literatureqiseraimple, the paper by J. Hbal. [91]) as an alternative
to black holes. Phions with mass,,; introduced in Section 6.2. are good candidates for such compact mactsokye

calculate maximum massVg, ., » Minimum radius Rg,,;, , and maximum densitypg,,., for boson stars made of phions:
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- M3 _ mp 1/2 3/2
Manax ~ it = 4 (m) X My X Q 6.32
h
Rpmin ~ o x Q"% 6.33
PBmax ~ ::_;Po 6.34

These boson stars are good candidates for the cores of star clustgrisadéea constant density in time, similar to fermionic
compact stars.
To summarize:

e Macroobjects of the World have cores made up of DM patrticles.

e The cores are surrounded by shells which consist of DM and baryonic matter.

e No compact stars are made up solely of DM fermionic particles, for instance.

6.7. Stars and Planets

The proposed DM annihilation mechanism in the cores of starglanets (see Section 6.6) can explain the mysteries of Sun’s
interior [92] and Jupiter’s atmosphere high temperature [93]. Theoretical models of the Sun's interiainettpe very low
power production density produced by fusion inside of the Ste. calculations give a power density of approximately
276.5 W /m? [92], a value that more nearly approximates reptile metabolism than a thermpboatda

The developed star model [2] explains the very low power productioitypraduced by fusion inside of the Sun the fallo
ing way: white dwarf shells (WDS) around the nuclei made of strondgraicting neutralinos compose cores of

main-sequence stars, like Sun. The fermions, however, havecdligdiifferent interaction strength:?;—"’ =a?=~18,780 in
0

case of neutralinos annihilation angnl—” ~ 13.4 in case of the proton-proton chain reaction. The nucleus made upraf-str
0

ly interacting neutralinos is the supplier of proton-electron pairs irls\&nd igniter of the protoproton chain reactioned
veloping in the surrounding WDS with small interaction strength. Newtralinos freely penetrate through the entire stellar
envelope, get absorbed into the core and support neutralino annihilatiprogordfusion in the WDS.

Giant planets like Jupiter are measured to be hundreds of degrees Waameurrent temperature models predict. Before
now, the extremely warm temperatures observed in Jupiter’s atmosphere (about 970 degrees C [93]) have been difficult to ex-
plain, due to the lack of a known heat source. Previousdi@abution models suggested that Jupiter’s atmosphere should be
much cooler, largely because the planet is about fives time further feoBuththan Earth is.

WUM gives the following explanation: the heat source of the Jupiter'ssptrace is the core of the planet made up of DMP
(neutralinos) which take part in an annihilation process. The amouneafyeproduced due to this process is sufficienthhhig
to heat up the atmosphere. New DMP freely penetrate through the dsutie¢ @nvelope, get absorbed into the core apd su
port neutralino annihilation continuously. Planetary cores are reactors fueldd®y

In our opinion, all chemical elements, compositions, substanads, retc. are produced by the planets themselves as-the r
sult of DMP annihilation. Huge amount of experimental results obtained npwidor planets in our Solar system far away
from the Sun proves this approach. The “DMP Reactor” inside of all planets (including Earth) is very efficient to provide
enough energy for all geological processes on planets like volcanos, quakes, mountains’ formation through tectonic forces or
volcanism, tetnic plates’ movements, etc. All round objects in hydrostatic equilibrium, down to Mimas in Solar system,
should be considered Planets.

6.8. Planck Mass

Recall Dirac’s quantization condition:
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—— 6.35

41EQ 41

where n is an integer.g, is the electric constang and u are electron and Dirac’s monopole charges respectively. Taking
into account the analogy between electromagnetic and gravitoelectromagneticwieldan rewrite the same equation for
masses of a gravitoelectromagnetic field:

mM hc mM hc
=mM = =

ooz N —
4-n£g 2m Mp 41

6.36

where ¢, = ﬁ is the gravitoelectric parameter aigd is the gravitational parameter. Taking= 1 we obtain the minimum

product of masses

mM = ~M} = 2m} x Q = 2.36851 x 10716 kg? 6.37
Two particles or microobjects will not exert gravity on one another vidmtim of their masses are smaller than the Planck
mass. Planck mass can then be viewed as the mass of the smallesbjeeicoapable of generating the gravitoelectrgma
netic field, and serves as a natural borderline between classical and quantum physics. Incidentally, in his “Interpreting the
Planck mass” paper, B. Hammel showed that the Plank mass & lower bound on the regime of validity of General Relativity
[94].
It is important to note that Planck mass in different rational exponents plagsdiseve role in Macroobjects of the World:

e Total mass of the World My,

2 pré
_ 3 mp

My = 6.38

8 mg
e Maximum mass of Fermionic Compact StaVly

M3
6 mé

MFCS = 6.39

e Maximum mass of Boson StarMzg made of bosons with massn,,

2
My ~ 22 6.40

mp
e Mass of BEC drops Mgg,
Mypo ~ M, 6.41

In our opinion, BEC drops with masses arouM}, are the smallest building blocks that participate in extrasolar systems cr
ation [3].

6.9. Dark Matter Signatures in Gamma-Ray Spectra

Large number of papers has been published in the field of/Jd&nd gamma-ray astronomy. The X-ray and gamma-rak bac
ground from < 0.1 keV to = 10 TeV has been studied using high spectral and spatial resolution data from tigferemon-
eters. Numerous papers were dedicated to DM searches with astroparticle data (se¢2®\viéd] and references therein).
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Dark Matter annihilation is proportional to the square of the DM densitysaegbecially efficient in places of highest cam-
tration of dark matter, such as compact stars with cores built up &omohic DMP [2] (see Section 6.6). Recall that no
Macroobjects (MO) are made up of just a single type of DM particles, sihee DMP as well as baryonic matter are present
in the shells. It follows that MO cannot irradiate gamma rays in desgmgctral range. On the contrary, they irradiate-ga
ma-quants in different spectral ranges with ratios of fluxes depending ostiMGure.

The models of DM annihilation and decay for various types of MO (gallsters, blazars, quasars, Seyfert galaxies) are
well-developed. Physicists working in the field of X-ray and gamayaastronomy attempt to determine masses of DM-part
cles that would fit the experimental results with the developed models.

WUM predicts existence of DM particles with 1.3 TeV, 9.6 GeV, 70 MeV, 340 ke 3a7 keV masses. We will look for
signs of annihilation of these particles in the observed gamma-ray spéttearecognizing that all evidences for DM arinih
lation at the energies corresponding to the masses of the DMP are based ore tet¢agiketations. We connect gawaray
spectra with the structure of MO (core and shells composition).

Neutralino 1.3 TeV. A detailed global analysis on the interpretation of the data of PAMELA, Heimj- AMS-02,
H.E.S.S, and other collaborations in terms of DM annihilation and decayious propagation models [105-115] showed that
for the Fermi-LAT and H.E.S.S. data favor the DM particle mags~ 1.3 TeV [112-115]. The mass of the annihilating DM
serves as a cutoff scale of thet spectrum. The lepton spectra must have a cutoff energy at the DMP mmasThe found
value of DMP mass [112-115] equals to the Neutralino mass in WUM.

The data obtained in [116-124] require DMP mass to be around & fee¥. which is in good agreement with the predicted
mass of a Neutralino. According to A. A. Abd# al. pulsars are the most natural candidates for such Very High Energy (VHE)
gamma-ray sources.

In frames of WUM, FCS made up of strongly interacting Neutralamas WIMPs have maximum mass and minimum size
which are exactly equal to parameters of neutron stars [2]. It fotleatgpulsars might be in fact rotating Neutralino stars or
WIMP stars with different shells around them. The cores of such puisay also be made up of the mixture of Neutralinos
(1.3 TeV) and WIMPs (9.6 GeV) surrounded by shells compo$dtieoother DM patrticles: DIRACs (70 MeV), ELOPs
(340 keV), and sterile neutrinos (3.7 keV). Annihilation of those DMPgbam rise to any combination of gamma-ray lines.
Thus the diversity of VHE gamma-ray sources in the World has aestptanation in frames of WUM.

In our opinion, results obtained by the CALET program are theside the ultimate discovery of the first confirmed DMP -
Neutralino. In December 2015 China started a new DAMPE program to aoleetdata with significantly better accuracy.
We expect them to prove the existence of Neutralinos.

WIMP 9.6 GeV. In his review, Dan Hooper summarized and discussed the bodydehee which has accumulated in favor
of DM in the form of approximately 10 GeV particles [125]. Togetheh wisa Goodenough he estimated Dark Mattei-ann
hilation in the Galactic Center and found that it fits into 7-10 GeV range [EZGRET data on diffuse gamma-ray background
show visible peaks around 70 MeV and 10 GeV. The last peak is cohgigteannihilation of WIMPs. 70 MeV peak cer
sponds to annihilation of DIRACs (see below). Based on EGRET altierrs, P. Sreekumagt al. attribute the high-energy
gamma ray emissions to blazaf$lost of the measured spectra of individual blazars only extend to several GeV and none
extend above 10 GeV, simply because the intensity is too weak to have a significant number of photons to measure” [127]. The
results of gamma-ray emission between 100 MeV to 10 GeV deteotedlB globular clusters in our Galaxy are also in a
good correlation with the predicted mass of WIMPs [128], [129].

WUM proposes that cores of blazars are composed of annihilating WIMHRajnég why no observed radiation extends
above 10 GeV. Based on its core assumptions, WUM analytically predicts WIMidsgess the mass of 9.6 GeV. A large
number of experimental results seem to converge to a number in thbarbigdd of 10 GeV, providing additional support to
WUM.

DIRAC 70 MeV. C. Boehm, P. Fayet, and J. Silk propose a way “to reconcile the low and high energy signatures in gam-
ma-ray spectra, even if both of them turn out to be due to Dark Matter annihilations. One would be a heavy fermion for exam-
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ple, like the lightest neutralino (> 100 GeV [131]), and the other one a possibly light spin-0 particle (~ 100 MeV [100]). Both
of them would be neutral and also stable as a result of two discrete symmetries (say R and M-parities)” [130].
According to WUM, the two coannihilating DMP are

e Neutralino (1.3 TeV)- a heavy fermion, and

e DIRAC (70 MeV)- a light spin-0 boson.
Above we discussed the observations of gamma rays in theénigdrenergy ¥ 100 GeV) domain [112-124] which arerco
sistent with self-annihilating Neutralino. 70 MeV peak in EGRET data is siecuby S. D. Huntegt al. [132] and by
Golubkov and Khlopov [133]. They explain this peak by the defay’%mesons, produced in nuclear reactions. B. Waetfe,
al. say that gamma rays at 70 MeV are notably detectable by GLAST anHTE[3B4]. R. Yamazakiet al. attribute the 70
MeV peak in the emission spectrum from an old supernova remnarft-tiecay too [135].
Note that whenever the 70 MeV peak appears in gamma-ray spedsralitays attributed to pion decay. We claim that
i’ decay produces a 67.5 MeV peak, while DIRAC annihilation is responsibfé® foteV peak. Observation of the twosei
tinct peaks is complicated by the broadnef the observed “pion bump”. We suggest utilization of exponentially cutoff pow-
erlaw for analysis of experimental data for gamma-ray energiesMeXQ A better fit of experimental data will be evidence
of DIRACs’ annihilation.
In our opinion, the DIRAC may indeed be the so-called U boson, tafgettense search by the scientific community
[136-141]. Note that the mass of DIRAC proposed by WUM.07GeV /c? — falls into the mass range of U boson:
My =0.02 — 0.1 GeV /c2.

ELOP 340 keV.An ELOP is a spin-0 boson with 340 keV mass. In our viewethez another two coannihilating DMP at
play:

e WIMP (9.6 GeV)- a heavy fermion, and

e ELOP (340 keV}- a light spin-0 boson.
Existence of DMP with massm, < 0.42 MeV has been discussed by Y. Raseral. [142]. The developed theoretical model
is in good agreement with the experimental 200keV “bump” [143] and with annihilating ELOPs with mass 340 keV pro-
posed in WUM.
D. E. Grubergt al. describe a wide gamma-ray diapason between 3 k8\{(aGeV as a sum of three power laws: “Above 60
keV selected data sets included the HEAO 1 A-4 (LED and MED), balloon, COMPTEL, and EGRET data. The fit required the
sum of three power laws” [144]. According to our Model, the fit of the total diffuse spectiarthe range between 3 keV and
10 GeV should be performed based on three exponentially cutoff powerH&) < E~Yexp{—E/E.,} with the injection
spectral indexy and E.,; being the cutoff energy of the source spectra. For valueB_ gf, we should use

e 9.6 GeV (annihilating WIMPS) in the 9.6 GeV70 MeV range;

e 70 MeV (annihilating DIRACS) in the 70 MeV 340 keV range;

e 340 keV (annihilating ELOPS) in the 340 keV3.7 keV range.
The fit in the range between 9.6 GeV and 1.3 TeV should be doneEwjth= 1.3 TeV, which equals to the mass of auNe
tralino.

Sterile Neutrino 3.7 keV.The very first signature of the emission around 3.7 keV waddfoud967 by P. Gorensteist al.
[145]. An important result was obtained by S. Safi-Harb and H. Ogelma@9in. They reported that broken power-law
model gives the best fit to the observations of the X-ray lobes. Therpaw indices are 1.9 and 3.6, with the break occurring
at 3.7 keV [146]T. Itoh analyzed the broad-band (3.0-50 keV) spectra of NGC 4388 and found 3.7 keV peak [147]. A. M.
Bykov, et al. confirm the 3.7 keV peak in the spectra of the supernova remnd@d3IC148]. R. Fukuokeaet al. observed the
3.7 keV peak asvell with ~ 3o significance [149]. In 2012, A. Morettigt al. measured the diffuse gamma-ray emission at the
deepest level and with the best accuracy available today and found clearlyessibééon around 3.7 keV [J.6
To summarize:

e Emission lines of 1.3 TeV, 9.6 GeV, 70 MeV, 340 keV, and 3.7 ka¥ be found in spectra of the diffuse gamma-ray

background radiation and various macroobjects of the World in eliffeombinations depending on their structure.
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The diffuse cosmic gamma-ray background radiation in the < 1.3rd@my£ is the sum of the contributions of rult
component self-interacting dark matter annihilation.

The total cosmic-ray radiation consists of gamma-ray backgroumaticedplus X-ray radiation from the different
highly ionized chemical elements in the hot areas of the World and is daeidas electron processes such as sy
chrotron radiation, electron bremsstrahlung, and inverse Comptaersaat

7. World - Universe Model. Principle Points and Predictions

The sciences do not try to explain, they hardly even try to interpret, they mainly make
models. By a model is meant a mathematical construct, which, with addition of certain
verbal interpretations describes observed phenomena. The justification of such a
mathematical construct is solely and precisely that it is expected to work.

John von Newmann

7.1. Principle Points

WUM is based on the following Principle Points:

The World was started by a fluctuation in the Eternal Universe, and theudwdfléhe World, which is a four dime
sional 4-ball, was borrThe Beginning of the World is a Quantum effect.

The 3D World is the Hypersphere that is the surface of a 4-ball Nutelense the World is curved in the fourthasp
tial dimension.

The 4-ball is expanding in the Eternal Universe, and its surface, thespipee, is likewise expanding so that the r
dius of the 4-balR is increasing with speed that is the gravitoelectrodynamic constant.

The surface of the hypersphere is created in a process anatogautsimation, which is an endothermic process.
Continuous creation of matter is the result of this process. Theocred matter is happening homogeneously in all
points of the hypersphere World and is a direct consequence of expansio

The World consists of the Medium and Macroobjects. The Mediunisteraf stable elementary particles witrelif
times longer than the age of the World: protons, electrons, phaoteasinos, and dark matter particles. The Medium
is not Aether; it is a mixture of gases composed of elementary parfible®nergy density of the Medium is 2/3 of
the total energy density in all cosmological times.

Galaxy clusters, Galaxies, Star clusters, Extrasolar systems, Planets, etc. aréthesteparticles. The energyrde
sity of Macroobjects is 1/3 of the total energy density in all cosmeabfmes. There are no empty space and dark
energy in WUM. There is no accelerated expansion of galaxies. Experimesgalatipns measuring light from-s
pernovae la are explained by nonlinear dependence of a distancerérdsaiit.

Time, Space and Gravitation are emergent phenomena and have no separate fgistdhatter. In WUM, they are
closely connected with the Impedance and the Gravitomagnetic parameter of taemMed

Maxwell’s Equations for Electromagnetism and Gravitoelectromagnetism play the principal role in the description of
the World.

Two Fundamental Parameters in various rational exponents define all amtmicro features of the Worldi-F
ne-structure constanta and dimensionless QuantityQ . While « is constant, Q increases in time, and is
in fact a measure of the Worlds’ curvature in the fourth spatial dimension.

WUM holds that there exist relations between@lependent parameters: Newtonian parameter of gravitation and
Hubble’s parameter; Critical energy density and Fermi coupling parameter; Temperatures of the Mier@aa-
ground Radiation and Far-Infrared Background Radiation peak. The calotdsiied of these parameters are in good
agreement with the latest results of their measurements. Model psapdstroduce a new fundamental quaritin

the CODATA internationally recommended values for calculating @idependent parameters of the World.
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e The black-body spectrum of the cosmic Microwave Background Radiatidmeigo thermodynamic equilibrium of
photons with low density Intergalactic Plasma.

e The Far-Infrared Background Radiation is due to the emission of &5 created as the result of the Bose-Einstein
Condensation (BEC) of Dineutrinos. The BEC drops do not almatlye-emit starlight. Instead, they absorb energy
directly from the Medium of the World provided by dineutrinos amemit this energy in FIRB at the stationary
temperatureTggp -

e Model proposes new types of particle interactions (Super Weak and Ektréseak) with coupling strength
~1071 and ~1072° times weaker than that of weak interaction.

e Cosmic Neutrino Background consisting of electronic, muonic and imuentrinos has the relative energy density
of about 69%.

e Dark Matter (DM) consists of 5 different particles: Neutralinos, WIMPs, DIRALOPS, and sterile neutrinos and
has the relative energy density of about 24%.

e All Macroobjects of the World (galaxy clusters, galaxies, star clustetrgselar systems, and planets) possess the
following properties: their Cores are made up of DM particles; they contaén pé#hnticles, including DM and bar
onic matter, in shells surrounding the Cores. Annihilation of DMP cam e to any combination of gamma-ray
lines.

e The total cosmic-ray radiation consists of Gamma-ray Background Raditi®iX-ray radiation from the different
highly ionized chemical elements in the hot areas of the World.

¢ Nucleosynthesis of all elements occurs inside stars during their ewol&tiellar nucleosynthesis theory should be
enhancedataccount for annihilation of heavy DM particles (WIMPs and Neutralinos) inside of the Stars’ Cores.

e Macroobjects form from top (the World) down to extrasolar systenpsrallel around different Cores made of-di
ferent DM particles. Formation of galaxies and stars is not a process thatdeshabjes ago; instead, it is ongoing.

e Assuming an Eternal Universe, the numbers of cosmological structuedklevels will increase: new galaxy clusters
will form; existing clusters will obtain new galaxies; new stars wilbben inside existing galaxies; sizes of indiwid
al stars will increase, etc. The temperature of the Medium of the World will éstyrafly approach absolute zero.

7.2. Predictions

WUM makes the following predictions, which we hope will be supportegkpgrimental data in the near future:

e All Macroobijects of the World (galaxy clusters, galaxies, star clustarsselar systems, and planets) possess Cores
that are made up of DM patrticles. All round objects in hydrostatic equilibriuwn ¢ Mimas in Solar system,
should be considered Planets.

e WUM predicts existence of DM particles with 1.3 TeV, 9.6 GeV, 70 MeV, 340 &alf 3.7 keV masses. Results o
tained by the CALET program are the closest to the ultimate discovery of thefifstreed DM particle- Neutrail-
no with mass 1.3 TeV. In December 2015 China started a new DAMRjEapn to collect more data with signif
cantly better accuracy. We expect them to prove the existence of Neutralinos.

e Model makes predictions pertaining to neutrinos mass eigenstates andspghstanass:

m,, =3.125x107*eV/c? | m,, =7.500x10"%eV/c?* | m, =4.500x%10"?eV/c? and my, = 1.874 X
10 eV /c? respectively.
e WUM predicts the concentration of Intergalactic plasmga:= n, = 0.2548 m3 .

The World- Universe Model successfully describes primary parameters and their relatiorshgdsg in scale from cosm
logical structures to elementary particles. WUM allows for precise calculation afsvidat were only measured expeani-
tally earlier, and makes verifiable predictions.

WUM does not attempt to explain all available cosmological data, as that is an impfessilfte any one manuscript. Nor
does WUM pretend to have built an all-encompassing theory that can Ipedcae is. The Model needs significant further
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elaboration, but in its present shape, it can already serve as a basieWPaysics proposed by Paul Dirac in 1937. The
Model should be developed into the well-elaborated theory by all physical corgmunit
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