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Preface

As cosmic electrostatic fields exert dominant effects on most astrophysical phe-
nomena at any scale, it would seem incredible that the many sophisticated sci-
entific instruments probing the macroscopic world in front of our logical eyes
fail to recognize the existence of such fields. As a matter of fact, this research
book vigorously suggests that in the current literature cosmic electrostatic fields
have been designated by many fake substitutes using ad hoc hypotheses. These
substitutes are a sort of masks which confuse and impede a plain, comfortable,
conclusive assessment of the existence of cosmic electrostatic fields. Once these
masks are removed, the evidence of cosmic, ubiquitous, steady electric fields be-
comes immensely bright.

The twin work, The ubiquitous mechanism accelerating cosmic rays at all the
energies [5] describes the physical mechanism generating electrostatic fields in
the Milky Way Galaxy and is a prerequisite of this work.

Black holes once denuded appear to be masks of electrostatic fields generated
by negative charged clumps in young star clusters at galactic central zones.

Quasars, the most luminous and compact objects detected by terrestrial in-
struments since 70 years, once denuded appear to be the masks of electrostatic
fields at galactic centers which jerks small amounts of gas causing intense radia-
tive emission.

Dark matter in rotating disk galaxies are mere effects of galactic electrostatic
fields on stars and gas clouds.

Dark matter in galaxy clusters once globally examined appears to be again a
mask of electrostatic fields.

Dark energy is an unsolved recent mystery in Astronomy. Once the mask is
removed, dark energy appears to be the slight acceleration imparted by electric
fields to galaxy clusters of the nearby universe.

The expansion of cosmic matter observed within some 10 Gigaparsec or 3 x
10?% 1, is an effect of the electrostatic fields. This chief result was firstly and
concisely reported at the 37th ICRC, 2021, On the overflow of cosmic rays from
galaxies and the expansion of cosmic matter, held in Berlin, Germany. The expla-
nation of the expansion of cosmic matter proposed in this research book replaces
the romantic myth of the Big Bang which has no scientific basis: every tiny por-
tion of existing matter of the entire universe received from scratch a huge dose
of kinetic energy in an unknown location, always directed outwardly, exactly 13.8
billion years ago, though some Galactic bodies are older than this mathematical,
erroneous age.
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2 How electrostatic fields generated by cosmic rays cause the expansion of the nearby universe

of cosmic matter, including smaller celestial bodies dragged in by galaxy clus-
ters. It will be proved that the general receding motion of cosmic matter occurs
with increasing velocities of galaxy clusters as far as the corresponding distances
from the Earth augment. This is predicted to occur, at least, for cosmic regions
extended some Gigaparsec from the Earth.

The simple conclusion is that the general expansion of the cluster distances
is ultimately caused by the overflowing of cosmic nuclei from galaxy clusters.
The negative electric charges retained by galaxies produce electrostatic fields
designated in this work by Eg (g for generic spiral galaxy; also rarely for Milky
Way Galaxy) and those retained by galaxy clusters by E. (c for cluster). These
are the main parameters of this study and the corresponding electric charges
generating these fields are denoted by ¢, and (., respectively. The definition of
these two variables are in Seg. 2.4.

Arguments and themes are organized as follows. In Chap. 2 some elemen-
tary properties of the electrostatic and gravitational forces are summarized. The
focus is on the fact that only one ionized atom out of 10'® neutral atoms in
a generic galaxy suffices to equalize the attractive gravitational force between
galaxy pairs. The repulsive force between negative electric charges in a pair of
galaxies is capable of equalizing the attractive gravitation force for any arbitrary
distance as, both electrostatic and gravitational forces, depend on the square of
the distance. In Chap. 3 some empirical features of the cosmic radiation observed
in the Milky Way Galaxy are recapitulated.

In Chap. 4 the shapes and intensities of electrostatic fields generated by elec-
tric charge arrays of pertinent forms are calculated. These charge arrays, or
charge distributions, are simple surrogates not only of spheroidal and disk galax-
ies but also of symmetric, rich galaxy clusters.

In Chap. 5 is quantitatively evidenced how electrostatic fields in rich galaxy
clusters £, dominate the cosmic forces acting on cosmic matter. This assertion is
based on the empirical characteristic features of galaxy clusters derived from a
myriad of optical, infrared, radio and X-ray observations.

In Chap. 6 are presented some empirical tests which may root the funda-
mental tenet and some other collateral propositions of this work on physical
reality. For example, it is suggested that the so-called dark matter in galax-
ies is a mere effect caused by electrostatic fields present in spiral, elliptical and
lenticular galaxies. Dark matter in galaxy clusters is ultimately caused also by
electrostatic fields. Evidence that the Galactic black hole Sgr A* is caused by

the electric field of the compact stellar cluster is presented in Seg. 6.4 and
6.5. The obvious conclusion cemented with other facts is that black holes are not
gravitational entities but electric fields generated by globes of negative electric
charge in the typical range 10** — 10% C.

In chapters 7 and 8 becomes evident the necessity, emerging from reasonings,
facts and calculations previously debated, that galaxy clusters residing within
some billions of light years around the Galaxy have torecede, and not to approach
or collapse as gravity would dictate. Moreover, the receding motion of cosmic
matter is calculated to occur slightly accelerating.
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Abstract

The positive electric charge transported by the cosmic radiation while migrating
from the interiors of galaxy clusters toward the outer intergalactic space, slowly
but inevitably, uncovers a negative electric charge of the same amount inside
galaxy clusters, where it is mostly retained. Electrons constitute the negative
electric charge inside galaxy clusters. The negative charge and the positive one
of the overflowed cosmic nuclei in the intergalactic space cannot be neutralized
due to the separating, huge distances. After time intervals of a few billion years,
the electrostatic repulsion among galaxy clusters initiates to contrast gravity
and, at longer time spans, dominates.

The electrostatic repulsion among galaxy clusters, which always store nega-
tive electric charges, determines in a few billion years, a general receding motion
of cosmic matter, including smaller celestial bodies dragged in by galaxy clusters.
It will be proved that the general receding motion of cosmic matter occurs with
increasing velocities of galaxy clusters as far as the corresponding distances from
the Earth augment.
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Intfroduction

The cosmic radiation is an ultrathermal gas of relativistic atomic nuclei and elec-
trons which pervades the Milky Way Galaxy transporting a global positive elec-
tric charge. The mean kinetic energies of these nuclei, comprised between 100
MeV and 50 GeV, overwhelm by a factor of 10 billions the mean kinetic energies
of Galactic quiescent matter. Cosmic nuclei reach the extremely high energies of
2 % 10%eV [1-4] in sites remained unknown until today, generally called, accel-
eration sites or cosmic-ray sources. In the twin work, The ubiquitous mechanism
accelerating cosmic rays at all the energies [5] is described how the Galactic elec-
trostatic field £, accomplishes cosmic-ray acceleration.

It was believed in the past but also today (2022) as attested in the litera-
ture, that cosmic rays propagate with plenty of forth-and-back goings along the
Galactic magnetic field lines with trajectories resembling to highly distorted he-
lices. Thisis the typical motion of charged particles in magnetic fields with dense
chaotic components. The mean time interval spent by cosmic rays in the Milky
Way Galaxy is called residence time and is designated in this work by T, (g for
galaxy). Numerous measurements made in the last half century indicate that the
residence time of cosmic rays in the Milky Way Galaxy covers the range 5 — 20
million years. Out of the major factors affecting 7}, are the Galactic size, the
geometrical shape and intensity of the Galactic magnetic field, 59, the average
density of the interstellar medium and nuclear interaction lengths regulating
cosmic nuclei survival in the interstellar space. According to current, misleading
notions disseminated in the literature, high energy cosmic rays not destroyed
by nuclear collisions in the interstellar medium, after the characteristic time T,
overflow into the intergalactic space.

The fundamental tenet of this work is as follows. The positive electric charge
transported by the cosmic radiation while migrating from the interiors of galaxy
clusters toward the outer intergalactic space, slowly but inevitably, uncovers a
negative electric charge of the same amount inside galaxy clusters where it is
mostly retained. Electrons constitute the negative electric charge inside galaxy
clusters. This negative charge and the positive one of the overflowed cosmic nu-
clei in the intergalactic space cannot be neutralized due to the separating, huge
distances. After time intervals of a few billion years the electrostatic repulsion
between galaxy clusters initiates to contrast gravity and, for larger time inter-
vals, dominates.

The electrostatic repulsion among galaxy clusters which always store nega-
tive electric charges determines, in a few billion years, a general receding motion
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2. The competition between gravitational and electrostatic forces 11

The electric charge retained by galaxies and
its unit of measurement

The definition of a convenient unit of electric charge via the balancing charge
Q, (g for a generic galaxy) follows. Given the ¢/m ratio in the equation (4) of
8.61 x 1071 C'/kg and an a priori visible galactic mass of a generic spiral m,, of
3 x 10%! kg (see the subsequent Figure 34), the amount of charge @, is defined by:
Qu/my = (47 ¢ G)/? C. Hence it turns out, Q; = 2.585252 x 10°" C'. The number
of protons whose electric charge equals @ is 1.60134 x 10°° and the corresponding
mass of 2.67 x 10°* K g. To arbitrarily visualize this numerical figure, it turns out
that, for example, a body like the Moon stores an approximate number of protons
3 times as much.

In analogy to the variable Q, just defined, the variable Qj (c for cluster and
b for balancing) pertaining galaxy clusters may be introduced. By definition,
Q§/M. = (4reyG)"/? where M, is the nominal mass of a generic rich cluster of
galaxies. This mass can be expressed by: y my where N, is the number of
galaxies in the cluster and m, the average galaxy mass. Let us set, arbitrarily,
my =3 x 104 g and N, = 1000 so that the nominal mass of a generic rich galaxy
cluster is: M, x 1047 g. In this case, for example, the balancing charge Q is
2.585252 x 103* C. Again, electric charges Q. in galaxy clusters may be measured
relative to the cluster balancing charges Qj by the variable, (. (c for a generic
rich galaxy cluster) via the relation: ¢, = Q./Qj.

It is worth noting that, although the functions ¢, and (.. in the reasoning above
are just simple unit of measurements of the electric charge, they will assume a
physical meaning of notable importance: they express the amount of the so-called
dark matter present in spiral galaxies and galaxy clusters. This idea will be
suggested in Chapters 6, 10 and Seg. 12.2. Here it is anticipated that, according
to this study, the notion of dark matter, pervasive in the literature, is an effect
exclusively caused by the electrostatic field Eg in spiral galaxies and the electric
field E, in galaxy clusters. As a consequence, the so-called dark matter mass is
null, or stated more clearly, dark matter as a material entity does not exist.

Finally, to complete the definitions, let us introduce the balancing charge for
stars Qj (s for generic star). Any star retains the positive electric charge Q. de-
posited by cosmic rays intercepting stellar material bodies and their protruding
universal winds (see Chap. 10 and Seg. 12.3 in ref. [5]). Thus, the parameter ¢,
for stars is: (s = Q,/Q; where the balancing charge is, Qj/m, = (47 ¢y G)/* C
being m. the stellar mass. For example, the Sun mass m is 1.9884 x 10** g and
the resulting balancing charge is Qj = 1.7139 x 102 C.
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those, for example, involved in terrestrial lightning. Both the small dimensions
of the material bodies of approximately human size and the extreme matter den-
sities of these bodies concur to the very short time intervals in the examples
above.

The electric charge transported by Galactic
cosmic rays

The oversimplified condition just considered of cosmic rays made of protons only
can be repeated verbatim for a typical mixture of particles of the cosmic radiation
in the Milky Way Galaxy.

Let us subdivide all cosmic nuclei, from Hydrogen to Uranium in six groups,
with average abundances pi, ps2, p3, p4, ps and ps and mean masses My, Mo,

. Mg (for some details see the successive Seg. 3.4.2). These abundances have
been measured by many experiments in the course of some decades [18,19] and
those of ultraheavy nuclei also recently by the SuperTiger experiment [20]. Ul-
traheavy nuclei, in spite of their scarcity, have enormous electric charge relative
to protons. Cosmic electrons form the fraction of the seventh group of particles,
p7. With this input, mass and charge of the Galactic cosmic-ray population might
be schematized by a unique, imaginary atom, designated by A (f for fictitious),
~ and mean charge @Q,,, the charge of the fictitious nucleus thor-
oughly ionized. In this case one has, M, = 3.18x10*" Kgand Q,, = 1.32x 10~
C. Consequently the ratio, Q. /M., is equal to 0.963x10® C/kg, not very different
from that of the proton.

The mean charge @, may be useful to estimate the amount of electric charge
deposited by cosmic rays impacting on material bodies or stellar winds and, also,
cosmic rays trapped in dense field line patterns of magnetic structures. For in-
stance, the electric charge ¢(t) deposited by cosmic rays in the time interval 7'
within the Sun photosphere is given by:

at) = Qo Jer ()47 R2,T ®)

where J., is the cosmic-ray ﬂux at energy E, 4 © RQh is the area of the solar
photosphere of 1.4957 x 10'? m? and R,;, = 6.98 x 10° km the Sun photosphere
radius.

The same analogy that has led to balancing condition of equation (4) in this
case would require, N, /N} 558 x 10'® where N% denotes the number of
neutral imaginary atoms and N the corresponding number of nuclei. Indeed,
this result is quite similar to that previously considered, where neutral matter
and charge of cosmic rays were assumed to consist, respectively, of Hydrogen
atoms and protons only.

Examples and simplification made above intend to draw attention on the
charge-to-mass ratio of the Galactic cosmic radiation. This ratio is exceedingly
high with respect to the balancing condition.
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Globular clusters orbiting galaxies are among the oldest material bodies in the
nearby Universe. From the kinematical features and the chemical composition
of stellar atmospheres of globular clusters is inferred that these matter aggre-
gates exist in the Milky Way Galaxy since 20 — 25 billion years [21-23] at least.
In the following this temporal span is designated by T (G for globular and C'
for cluster). This time is regarded as the minimum temporal span for the exis-
tence of cosmic matter based on solid observations and not on exotic speculations.
Minimum, and not average, since Milky Way is a very tiny fraction of matter in
the nearby Universe and, in principle, other material bodies may be older. The
time T is a basilar empirical fact [21-23] albeit in the penumbra in the current
literature stuffed with a devious cosmology.

According to the nuclear theory of stellar evolution the amount of heavy ele-
ments in the stellar medium is an increasing function of time. The first genera-
tion of stars in a generic galaxy was born from a blend of hydrogen and helium
regarded as initial or primordial elements. It is generally agreed that the blends
of primordial atoms were devoid of metals. In Astrophysics any element with Z
> 2 is called metal, where Z denotes the atomic number. Metals, i. e. heavy
nuclei with Z > 2, are generated by nuclear reactions in the stellar cores and,
via magnificent explosions and eruptions, launched and dispersed in the inter-
stellar medium. As time flows the long sequence of explosions and eruptions
from stellar skins enrich the interstellar medium with heavy elements. From
this metallic gas new stars are generated with enhanced metal abundance. This
important pipeline of metallic enrichment is known since half a century [24].

The age of matter inferred by the nuclear theory of stars agrees with that
obtained by the chemical composition of star atmospheres and, also, with that
calculated with the kinematical properties of Galactic orbits of globular clusters
of old star populations.

In the perspective of this study and to clear out the camp from highly mislead-
ing notions, the age of cosmic matter of 13-14 billion years widespread in almost
all the scientific literature is regarded in this work as incorrect, fallacious. No-
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m such that the repulsive force f. with another arbitrary material charged body
equalizes the attractive gravitational force f,. For instance, two material bodies
with arbitrary equal masses, both in the arbitrary condition ¢ = 2, will repell by
a force (¢2 — 1)fq or (¢? - 1)f. where fy and f. are the intensities of the gravita-
tional and electrostatic forces, respectively, in the balancing condition, that is for
¢=1

Due to the atomic nature of matter made of protons, neutrons and electrons,
the condition (4) may be written in terms atomic abundances by specifying the
proportions of ionized atoms composing a given material body of mass m which
retains the total charge ¢. This is possible because any ionized atom has a charge-
mass ratio highly characteristic and known with incredible precision.

The number of ions preserving the equilibrium
between galaxies

Preliminarily, consider a very simple situation adequate for a straightforward
comprehension. Let us imagine a body of neutral quiescent matter of mass M
made of neutral Hydrogen. A second body of mass m, of neutral Hydrogen is
placed at the arbitrary distance d as shown in Figure 2. The mass M can be
expressed by, M = Ny mpy where mpy is the mass of Hydrogen atom and Ny
the number of atoms and, similarly, for the mass m. The two massive bodies
might represent two stars, two galaxies, a star and a planet, two dust grains and
innumerable others. Galactic cosmic rays (red dots in Figure 2) impact on the
two masses m and M and remain trapped in proximity of the two outer spherical
surfaces surviving from rapid neutralization. Let us further assume that these
cosmic rays consists of protons only and not heavier nuclei, nor electrons. This is
the simplification anticipated above. In this condition the charge-to-mass ratio
of the cosmic radiation is: (Q/M)., exactly equal to that of the proton, e.g. q,/m,
= 0.95788339 x10° C/Kg.

As it is realized only one atom out of about 10'® neutral atoms is sufficient to
balance the attractive gravitational force between m and M being (g,,/m,VdmeoG
= 0.9578 x 10%/8.6175 x 10~'* = 1.1 x 10'. Indeed this is an extremely small
fraction of atoms.

For some aspects this exceedingly small fraction of ionized atoms conforms
to the common notion of the smallness of the gravitational force relative to the
electrostatic force.

Existing laboratory instruments can easily ionize and produce an ionized
atom out of 10'® neutral atoms using X-rays, ultraviolet light or nuclear pro-
jectiles of high atomic number, as for example, ultraheavy cosmic rays or fission
fragments.

‘What radically differentiates the behavior of solid, liquid and gaseous bod-
ies in terrestrial phenomena or laboratory are the neutralization times between
clusters of negative and positive electric charges. The temporal durations span
fractions of nanoseconds in laboratory devices to fractions of milliseconds as
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Figure 2: Competition between gravitational and electrostatic forces of two imaginary material bodies of
mass m and A and electric charge ¢ and Q placed at the arbitrary distance d. Red dofs represent cosmic
nuclei coming from the exterior dumped on fhe outer surfaces of the masses m and M as qualitatively shown
in fhe drawing. With no positive electric charges, ¢= 0 and Q= 0, both bodies would precipitate one another.
With an extremely small amount of electric charge relative fo the masses m and A1, both bodies would repel. A
useful logical framework, to properly elaborate on the system of two charged masses represented in this figure,
is the amount of electric charge which maintains the kinematic rest (equilibrium) at any arbitrary distance d
between m and M. This particular charge is designated in this work by Qs and referred fo as the balancing
charge or equilibrium charge.

There exists a unique ratio between the electric charge trapped on the objects
and the masses m and M for which, whatever is the distance r arbitrarily large
or small, the force between the two spheres is balanced, e. g. is zero. This is the
balancing condition featured by:

mM 1 ¢Q
Ireo 12

®3)

The charge-mass ratio in the balance condition is: [(q/m)(Q/M )] = 4me,G. If,
for sake of simplicity, m = M and ¢ = Q is imposed, one has:

g/m = (4meoG)"/? (4)

This ratio is 8.617508609 x 10~ C'/kg and will be denoted by (g/m); or g,/m;
where b on foot designates balancing.

The equality between electrostatic and gravitational force expressed by the
equations (3) and (4) is a mere definition, devoid of any subtlety, with the arbi-
trary conditions m = M and ¢ = Q. The amount of electric charge @ stored in a
generic macroscopic body of mass m can be also expressed by the dimensionless
variable ¢ which adopts as unit charge ¢,. By definition it is set: { = Q /¢, being
qp that particular amount of electric charge residing in the material body of mass
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The competition between
gravitational and
electrostatic forces

The attractive gravitational force and Coulomb law between electric charges are
known since three centuries. For example, the attractive force f, between elec-
tron and proton in the Hydrogen atom, is described by the law:

f= 2 W

T dmeg 12

where, as it is well known, ¢ and @ are the electric charges of the two parti-
cles, r the distance and ¢, the absolute dielectric constant. Many atomic data
such as the average distance between electron and proton, the ionization energy
of the Hydrogen atom, the complex pattern of emission and absorption lines of
the electromagnetic radiation and many others, conform to equation (1) properly
used in Quantum Mechanics. A myriad of experimental studies also indicate
that macroscopic massive objects storing electric charge obey equation (1). Yet,
the Newton gravitational law between two arbitrary masses m and M resembles
the Coulomb law and is given by:

M
2

fo=G ()

being G the universal gravitational constant of 6.6742867 x 10~'* Nw m>kg~2 (see
for example, [16, 17]).

Equilibrium between gravitational and electro-
static forces

Consider two spherical objects of mass m and M, placed at the distance d (Fig-
ure 2). Assume further that the two spheres have the electric charges ¢ and Q,
respectively, both either positive or negative. The charge distributions in the two
objects are such that they develop a point-like repulsive force.
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4 How electrostatic fields generated by cosmic rays cause the expansion of the nearby universe

The empirical evidence supporting enhanced amounts of negative electric
charges in spiral galaxies residing in clusters is scrutinized and debated in the
Appendix B. The charge amount enhancements are gauged with the negative
electric charge stored in the Milky Way Galaxy which is a group galaxy.

In the Appendix C it is further argued that dark matter does not exist using
the evolution of the gas fraction, fy.s, and stellar mass fraction, f.;, in galaxy
clusters. Also, the inadequacy of current ideas on heating mechanisms of the
intracluster gas are briefly mentioned. Thus, a tentative explanation of the role
played the electrostatic field in clusters E,. in heating the intracluster gas at
the high observed temperatures is presented. This tentative explanation lends
further credence to the existence of the electrostatic fields £, in galaxy clusters
which have been ignored until the present times.

Many observational data largely utilized by astronomers constitute a pre-
requisite to this work. The shape of the Milky Way Galaxy, the positions and
dimensions of nearby galaxies are known with a precision superior to what this
study requires (see, for example, ref. [6-11]). In Figure 1 is shown a sketch of
the Galaxy with the classical reference frame adopted to identify celestial bodies
e. g. Galactic longitude [ and latitude b. The intensity of the regular Galactic
magnetic field E}g in the disk varies, from region to region, roughly from 1 to 10
G and is by far more than adequate for this study. Interstellar matter density
in the Galactic disk is set at 1 atom per cm®. The nominal Galactic mass m, is
arbitrarily set at 3 x 10* g. For example, by a global elaboration of numerous
data on stellar masses [14] it results: m, = (1.2 £+ 1.1) x 10" g while measure-
ments of the blue star motion of the horizontal branch, within a radius of 25 kpc
[15] provide m, = 4.2 x 104 g.

Some data on galaxy clusters relevant to this work are listed at the beginning
of Chap. 5 and 7, and in the Appendix B.
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Nihil obstat that the dominant empirical features of the cosmic radiation
measured in the Milky Way Galaxy are also attributed to other galaxies which
populate the nearby universe. This is the dominant theme in Chap. 9. It is ar-
gued on the existence of cosmic rays in elliptical and lenticular galaxies and the
corresponding electric fields designated, respectively, by E., (e for elliptical and
g for galaxy) and Eyg (1 for lenticular and g for galaxy).

The dumping of cosmic rays in the solar wind and the effects of the deposited
electric charge is examined in Chap. 10. Because of this phenomenon and other
processes, stars in the Galaxy retain a globally positive charge which, inevitably,
is attracted by the electrostatic field E:, toward the Galactic center. This attrac-
tive force adds to the gravitational force. Using these facts, star velocities in the
Galaxy as a function of the galactocentric radius r are calculated. Star velocities
versus Galactic radius r computed in this way are not keplerian curves but con-
stant or slightly increasing with increasing r in the range 0 < r < 15 kpc where
15 kpc is the nominal disk radius. This thoroughly new, notable result explains
what other researchers have attributed to dark matter in spiral galaxies. Dark
matter in spiral and lenticular galaxies is explained in this study by the attrac-
tive force of the Galactic electrostatic fields £, and Ej, on stars and clouds and,
consequently, dark matter as real material aggregate does not exist. Dark matter
in these types of galaxies is a mere effect of the electrostatic fields E:, and E,g.

In Chap. 11 is proposed that powerful radio jets are cosmic-ray electrons
accelerated in galactic electrostatic fields. This assertion derives from the elec-
trostatic field configurations in galaxy centers and outside, along with the ex-
planation of the Sagittarius A* complex in terms of electrostatic field given in
Seg. 6.4 and 6.5. Astrophysical powerful radio jets have bulk kinetic energies of
10% —10% ¢ initial beam calibers in the range of 10'* — 10'* m and typical
lifetimes of 10” — 10° years. The rapid acceleration of cold clouds at relativistic
velocities accomplished in a few seconds, like for example, in the Galactic com-
plex with double opposite jets known as S5 433 [11,12] is regarded in this work
as evidence for electrostatic acceleration.

The direct empirical evidence of negative electric charges stored in galaxies
and the corresponding electrostatic fields Eg, Egg and E,g is presented in the last
Chapter 12. Some issues previously introduced in Chap. 6 are expanded and com-
pleted. In a tentative and explorative quest is proposed that electrostatic fields
are responsible of the radiative emission in Active Galactic Nuclei both in the
tiny Broad Line Regions and in the vast Narrow Line Regions. It emerges that
observed properties of Active Galactic Nuclei are undecipherable if electrostatic
fields are omitted.

Calculations and results on the intensity and form of the electrostatic field
in a generic, rich, symmetric galaxy cluster E. are reported in the Appendix A.
A scheme for galaxy cluster classification in terms of electrostatic fields is tenta-
tively proposed. Also, it appears t that electrostatlc fields in galaxy clusters E and
those of single cluster galaxies Eg, Epg, E,g and Elg may explain curvature (syn-
chrotron) emission by cosmic-ray electrons in radio halos, minihalos and radio
filaments.
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Figure 1: Geomettic scheme of the disk of the Miky Way Galaxy where are localized some famous sources
of X-rays (Sco X-1), ~ rays (Craby, optical light (Sun) and kinetic energy transported by energetic particle jets
(55 433). The Galactocentric reference frame s denoted by green axes. The reference frame centered in the
Sun (red dot) denoted by black axes x.yz is featured by the variables I (Galactic longitude) and b (Galactic
latitude) (6). The rofation sense of the Miky Way Galaxy seen by the north Galactic pole is denoted by the
blue amow. About 35 galaxies are found around the Miky Way Galaxy (for distances and positions see, for
example, ef. (7-9)) forming the so-called Local Group which s falling toward the Virgo cluster of galaxies at
a velocity of about 200 Km/s. In order fo familiarize with the cosmic vicinity, some distances and directions
of celestial bodies, arbitrarily selected, are indicated : Virgo cluster, Andromeda, the Magelianic Clouds, the
Tucana dwarf galaxy (10) and the eliptical galaxy Maftei 7 (11).





