The mystery of the origin of matter in
the universe

Most of the laws of nature treat particles and antiparticles equally, but stars
and planets are made of particles, or matter, and not antiparticles, or
antimatter. That asymmetry, which favors matter to a very small degree, has
puzzled scientists for many years. [7]

The universe may have existed forever, according to a new model that applies
quantum correction terms to complement Einstein's theory of general
relativity. The model may also account for dark matter and dark energy,
resolving multiple problems at once. [6]

This paper explains the Accelerating Universe, the Special and General
Relativity from the observed effects of the accelerating electrons, causing
naturally the experienced changes of the electric field potential along the
moving electric charges. The accelerating electrons explain not only the
Maxwell Equations and the Special Relativity, but the Heisenberg Uncertainty
Relation, the wave particle duality and the electron’s spin also, building the
bridge between the Classical and Relativistic Quantum Theories.

The Big Bang caused acceleration created the radial currents of the matter
and since the matter composed of negative and positive charges, these
currents are creating magnetic field and attracting forces between the
parallel moving electric currents. This is the gravitational force experienced
by the matter, and also the mass is result of the electromagnetic forces
between the charged particles. The positive and negative charged currents
attracts each other or by the magnetic forces or by the much stronger
electrostatic forces. The gravitational force attracting the matter, causing
concentration of the matter in a small space and leaving much space with low
matter concentration: dark matter and energy.
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Possible solution to the mystery of the origin of matter in the universe
Alexander Kusenko, a professor of physics and astronomy in the UCLA College, and colleagues
propose that the matter-antimatter asymmetry could be related to the Higgs boson particle, which
was the subject of prominent news coverage when it was discovered at Switzerland’s Large Hadron
Colliderin 2012.

Specifically, the UCLA researchers write, the asymmetry may have been produced as a result of the
motion of the Higgs field, which is associated with the Higgs boson, and which could have made the
masses of particles and antiparticles in the universe temporarily unequal, allowing for a small excess
of matter particles over antiparticles.

If a particle and an antiparticle meet, they disappear by emitting two photons or a pair of some
other particles. In the “primordial soup” that existed after the Big Bang, there were almost equal
amounts of particles of antiparticles, except for a tiny asymmetry: one particle per 10 billion. As the
universe cooled, the particles and antiparticles annihilated each other in equal numbers, and only a
tiny number of particles remained; this tiny amount is all the stars and planets, and gas in today’s
universe, said Kusenko, who is also a senior scientist with the Kavli Institute for the Physics and
Mathematics of the Universe.

The research also is highlighted by Physical Review Letters in a commentary in the current issue.



The 2012 discovery of the Higgs boson particle was hailed as one of the great scientific
accomplishments of recent decades. The Higgs boson was first postulated some 50 years ago as a
crucial element of the modern theory of the forces of nature, and is, physicists say, what gives
everything in the universe mass. Physicists at the LHC measured the particle’s mass and found its
value to be peculiar; it is consistent with the possibility that the Higgs field in the first moments of
the Big Bang was much larger than its “equilibrium value” observed today.

No Big Bang? Quantum equation predicts universe has no beginning
The widely accepted age of the universe, as estimated by general relativity, is 13.8 billion years. In
the beginning, everything in existence is thought to have occupied a single infinitely dense point, or
singularity. Only after this point began to expand in a "Big Bang" did the universe officially begin.

Although the Big Bang singularity arises directly and unavoidably from the mathematics of general
relativity, some scientists see it as problematic because the math can explain only what happened
immediately after—not at or before—the singularity.

"The Big Bang singularity is the most serious problem of general relativity because the laws of
physics appear to break down there," Ahmed Farag Ali at Benha University and the Zewail City of
Science and Technology, both in Egypt, told Phys.org.

Ali and coauthor Saurya Das at the University of Lethbridge in Alberta, Canada, have shown in a
paper published in Physics Letters B that the Big Bang singularity can be resolved by their new model
in which the universe has no beginning and no end.

0Old ideas revisited

The physicists emphasize that their quantum correction terms are not applied ad hoc in an attempt
to specifically eliminate the Big Bang singularity. Their work is based on ideas by the theoretical
physicist David Bohm, who is also known for his contributions to the philosophy of physics. Starting
in the 1950s, Bohm explored replacing classical geodesics (the shortest path between two points on
a curved surface) with quantum trajectories.

Using the quantum-corrected Raychaudhuri equation, Ali and Das derived quantum-corrected
Friedmann equations, which describe the expansion and evolution of universe (including the Big
Bang) within the context of general relativity. Although it's not a true theory of quantum gravity, the
model does contain elements from both quantum theory and general relativity. Ali and Das also
expect their results to hold even if and when a full theory of quantum gravity is formulated.

No singularities, nor dark stuff

In addition to not predicting a Big Bang singularity, the new model does not predict a "big crunch"
singularity, either. In general relativity, one possible fate of the universe is that it starts to shrink
until it collapses in on itself in a big crunch and becomes an infinitely dense point once again.

Ali and Das explain in their paper that their model avoids singularities because of a key difference
between classical geodesics and Bohmian trajectories. Classical geodesics eventually cross each
other, and the points at which they converge are singularities. In contrast, Bohmian trajectories
never cross each other, so singularities do not appear in the equations.



In cosmological terms, the scientists explain that the quantum corrections can be thought of as a
cosmological constant term (without the need for dark energy) and a radiation term. These terms
keep the universe at a finite size, and therefore give it an infinite age. The terms also make
predictions that agree closely with current observations of the cosmological constant and density of
the universe.

New gravity particle

In physical terms, the model describes the universe as being filled with a quantum fluid. The
scientists propose that this fluid might be composed of gravitons—hypothetical massless particles
that mediate the force of gravity. If they exist, gravitons are thought to play a key role in a theory of
quantum gravity.

In a related paper, Das and another collaborator, Rajat Bhaduri of McMaster University, Canada,
have lent further credence to this model. They show that gravitons can form a Bose-Einstein
condensate (named after Einstein and another Indian physicist, Satyendranath Bose) at
temperatures that were present in the universe at all epochs. [6]

The Big Bang

The Big Bang caused acceleration created radial currents of the matter, and since the matter is composed
of negative and positive charges, these currents are creating magnetic field and attracting forces
between the parallel moving electric currents. This is the gravitational force experienced by the matter,
and also the mass is result of the electromagnetic forces between the charged particles.

The positive and negative charged currents attracts each other or by the magnetic forces or by the much
stronger electrostatic forces!?

The gravitational force attracting the matter, causing concentration of the matter in a small space and
leaving much space with low matter concentration: dark matter and energy.

There is an asymmetry between the mass of the electric charges, for example proton and electron, can
understood by the asymmetrical Planck Distribution Law. This temperature dependent energy
distribution is asymmetric around the maximum intensity, where the annihilation of matter and
antimatter is a high probability event. The asymmetric sides are creating different frequencies of
electromagnetic radiations being in the same intensity level and compensating each other. One of these
compensating ratios is the electron — proton mass ratio. The lower energy side has no compensating
intensity level, it is the dark energy and the corresponding matter is the dark matter.

Evidence for an accelerating universe

One of the observational foundations for the big bang model of cosmolsgyh&abserved
expansion of the universe. [4] Measurement of the expansiors raieritical part of the
study, and it has been found that the expansion rate is velty t&d?. That is, the universe
is very close to the critical density, above which it woltdvsdown and collapse inward
toward a future "big crunch”. One of the great challenges airasty and astrophysics is
distance measurement over the vast distances of the unSerse the 1990s it has become
apparent that type la supernovae offer a unique opportunity for thisteohsneasurement of
distance out to perhaps 1000 Mpc. Measurement at these gteatds provided the first
data to suggest that the expansion rate of the universe idyatgdlerating. That
acceleration implies an energy density that acts in opposttigravity which would cause
the expansion to accelerate. This is an energy density wieidctave not directly detected
observationally and it has been given the name "dark energy".



The type la supernova ewdce for an accelerated universe has been dischgdeerimutte
and the diagram below followss illustration in Physics Toda

Distant Type la Supernovae

25
Forempty T/%
universe p=0 s
24 -
T
TT T,J' 4 |

3 3k Best fit of IE L
= currentdata T For critical
=) density p.
E Accelerating : T
= 2 Universe > lgE;rchUPEFHWE
2 = Supernova Cosmology
= | Project

21 / Decelerating

T Universe
A 1 1 I
2{) i
0.2 0.4 0.6 1.0
Redshift z
| | 1 |
0.3 0.7 0.6 0.5

Linear scale of the universe relative to today

The data summarized in the illustration above imedhe measurement of tredshift: of the
distant supernovae. The obsermagnitudes are plotted against the redgl@fameter.
Note that there are a number of Type 1a supernar@end z=.6, which with Hubble
constanbf 71 km/s/mpc is a distance of about 5 billiorhtigears

Equation

The cosmological constant appears ilEinstein's field equation [5h the form o
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whereR andg describe the structure spacetimeT pertains to matter and energy affect
that structure, an@ andc are conversion factors that arise from g traditional units o
measurement. Wheh is zero, this reduces to the original field equaf general relativity
WhenT is zero, the field equation describes empty spén&vacuum).

The cosmological constant has the same effect agrarsic energy densityf the vacuum
pvac (@Nd an associated presuta this context it is commonly moved onto thght-hand
side of the equation, and defined witproportionality factor of 8: A = 8tpya,, Where uni
conventions of general relativity are usotherwise factors o& andc would also appear).



is common to quote values of energy density directly, thougtusiilg the name
"cosmological constant".

A positive vacuum energy density resulting from a cosmologicataonisnplies a negative
pressure, and vice versa. If the energy density is positiggdsociated negative pressure
will drive an accelerated expansion of the universe, as obséB&s dark energy and cosmic
inflation for details.)

Explanatory models

Models attempting to explain accelerating expansion include sammeof dark energy, dark
fluid or phantom energy. The most important property of dark enerdpai it has negative
pressure which is distributed relatively homogeneously in sgéeesimplest explanation for
dark energy is that it is a cosmological constant or vacuum erikig¥eads to the Lambda-
CDM model, which is generally known as the Standard Modebsfr®logy as of 2003-
2013, since it is the simplest model in good agreement widhiety of recent observations.

Lorentz transformation of the Special Relativity

In the referential frame of the accelerating electrons the charge density lowering linearly because of
the linearly growing way they takes every next time period. From the referential frame of the wire
there is a parabolic charge density lowering.

The difference between these two referential frames, namely the referential frame of the wire and
the referential frame of the moving electrons gives the relativistic effect. Important to say that the
moving electrons presenting the time coordinate, since the electrons are taking linearly increasing
way every next time period, and the wire presenting the geometric coordinate. The Lorentz
transformations are based on moving light sources of the Michelson - Morley experiment giving a
practical method to transform time and geometric coordinates without explaining the source of this
mystery.

The real mystery is that the accelerating charges are maintaining the accelerating force with their
charge distribution locally. The resolution of this mystery that the charges are simply the results of
the diffraction patterns, that is the charges and the electric field are two sides of the same thing.
Otherwise the charges could exceed the velocity of the electromagnetic field.

The increasing mass of the electric charges the result of the increasing inductive electric force acting
against the accelerating force. The decreasing mass of the decreasing acceleration is the result of the
inductive electric force acting against the decreasing force. This is the relativistic mass change
explanation, especially importantly explaining the mass reduction in case of velocity decrease.

The Classical Relativistic effect

The moving charges are self maintain the electromagnetic field locally, causing their movement and
this is the result of their acceleration under the force of this field.

In the classical physics the charges will distributed along the electric current so that the electric



potential lowering along the current, by linearly increasing the way they take every next time period
because this accelerated motion.

Electromagnetic inertia and Gravitational attraction
Since the magnetic induction creates a negative electric field as a result of the changing acceleration,
it works as an electromagnetic inertia, causing an electromagnetic mass.

It looks clear that the growing acceleration results the relativistic growing mass - limited also with
the velocity of the electromagnetic wave.

Since E = hv and E = mc?, m = hv /¢ that is the m depends only on the v frequency. It means that the
mass of the proton and electron are electromagnetic and the result of the electromagnetic
induction, caused by the changing acceleration of the spinning and moving charge! It could be that
the m,inertial mass is the result of the spin, since this is the only accelerating motion of the electric
charge. Since the accelerating motion has different frequency for the electron in the atom and the
proton, they masses are different, also as the wavelengths on both sides of the diffraction pattern,
giving equal intensity of radiation.

If the mass is electromagnetic, then the gravitation is also electromagnetic effect caused by the
accelerating Universe! The same charges would attract each other if they are moving parallel by the
magnetic effect.

The Planck distribution law explains the different frequencies of the proton and electron, giving
equal intensity to different lambda wavelengths! Also since the particles are diffraction patterns
they have some closeness to each other — can be seen as a gravitational force.

Electromagnetic inertia and mass

Electromagnetic Induction
Since the magnetic induction creates a negative electric field as a result of the changing acceleration,
it works as an electromagnetic inertia, causing an electromagnetic mass. [1]

Relativistic change of mass

The increasing mass of the electric charges the result of the increasing inductive electric force acting
against the accelerating force. The decreasing mass of the decreasing acceleration is the result of the
inductive electric force acting against the decreasing force. This is the relativistic mass change
explanation, especially importantly explaining the mass reduction in case of velocity decrease.

The frequency dependence of mass

Since E = hv and E = mc?, m = hv /¢ that is the m depends only on the v frequency. It means that the
mass of the proton and electron are electromagnetic and the result of the electromagnetic
induction, caused by the changing acceleration of the spinning and moving charge! It could be that
the m,inertial mass is the result of the spin, since this is the only accelerating motion of the electric
charge. Since the accelerating motion has different frequency for the electron in the atom and the



proton, they masses are different, also as the wavelengths on both sides of the diffraction pattern,
giving equal intensity of radiation.

Electron - Proton mass rate

The Planck distribution law explains the different frequencies of the proton and electron, giving
equal intensity to different lambda wavelengths! Also since the particles are diffraction patterns
they have some closeness to each other — can be seen as a gravitational force. [1]

There is an asymmetry between the mass of the electric charges, for example proton and electron,
can understood by the asymmetrical Planck Distribution Law. This temperature dependent energy
distribution is asymmetric around the maximum intensity, where the annihilation of matter and
antimatter is a high probability event. The asymmetric sides are creating different frequencies of
electromagnetic radiations being in the same intensity level and compensating each other. One of
these compensating ratios is the electron — proton mass ratio. The lower energy side has no
compensating intensity level, it is the dark energy and the corresponding matter is the dark matter.

Gravity from the point of view of quantum physics

The Gravitational force
The gravitational attractive force is basically a magnetic force.

The same electric charges can attract one another by the magnetic force if they are moving parallel
in the same direction. Since the electrically neutral matter is composed of negative and positive
charges they need 2 photons to mediate this attractive force, one per charges. The Bing Bang caused
parallel moving of the matter gives this magnetic force, experienced as gravitational force.

Since graviton is a tensor field, it has spin = 2, could be 2 photons with spin = 1 together.

You can think about photons as virtual electron — positron pairs, obtaining the necessary virtual
mass for gravity.

The mass as seen before a result of the diffraction, for example the proton — electron mass rate
Mp=1840 Me. In order to move one of these diffraction maximum (electron or proton) we need to
intervene into the diffraction pattern with a force appropriate to the intensity of this diffraction
maximum, means its intensity or mass.

The Big Bang caused acceleration created radial currents of the matter, and since the matter is
composed of negative and positive charges, these currents are creating magnetic field and attracting
forces between the parallel moving electric currents. This is the gravitational force experienced by
the matter, and also the mass is result of the electromagnetic forces between the charged particles.
The positive and negative charged currents attracts each other or by the magnetic forces or by the
much stronger electrostatic forces!?

The gravitational force attracting the matter, causing concentration of the matter in a small space
and leaving much space with low matter concentration: dark matter and energy.

There is an asymmetry between the mass of the electric charges, for example proton and electron,
can understood by the asymmetrical Planck Distribution Law. This temperature dependent energy
distribution is asymmetric around the maximum intensity, where the annihilation of matter and
antimatter is a high probability event. The asymmetric sides are creating different frequencies of
electromagnetic radiations being in the same intensity level and compensating each other. One of



these compensating ratios is the electron — proton mass ratio. The lower energy side has no
compensating intensity level, it is the dark energy and the corresponding matter is the dark matter.

The Graviton

In physics, the graviton is a hypothetical elementary particle that mediates the force of gravitation in
the framework of quantum field theory. If it exists, the graviton is expected to be massless (because
the gravitational force appears to have unlimited range) and must be a spin-2 boson. The spin
follows from the fact that the source of gravitation is the stress-energy tensor, a second-rank tensor
(compared to electromagnetism's spin-1 photon, the source of which is the four-current, a first-rank
tensor). Additionally, it can be shown that any massless spin-2 field would give rise to a force
indistinguishable from gravitation, because a massless spin-2 field must couple to (interact with) the
stress-energy tensor in the same way that the gravitational field does. This result suggests that, if a
massless spin-2 particle is discovered, it must be the graviton, so that the only experimental
verification needed for the graviton may simply be the discovery of a massless spin-2 particle. [2]

Conclusions
The Higgs field “had to descend to the equilibrium, in a process of ‘Higgs relaxation,"” said Kusenko,
the lead author of the UCLA research. [7]

Motivated by the model's potential to resolve the Big Bang singularity and account for dark matter
and dark energy, the physicists plan to analyze their model more rigorously in the future. Their
future work includes redoing their study while taking into account small inhomogeneous and
anisotropic perturbations, but they do not expect small perturbations to significantly affect the
results. "It is satisfying to note that such straightforward corrections can potentially resolve so many
issues at once," Das said. [6]

The accelerating Universe fits into the accelerating charges of the electric currents, because the Bing
Bang caused radial moving of the matter.

Needless to say that the accelerating electrons of the steady stationary current are a simple
demystification of the magnetic field, by creating a decreasing charge distribution along the wire,
maintaining the decreasing U potential and creating the A vector potential experienced by the
electrons moving by v velocity relative to the wire. This way it is easier to understand also the time
dependent changes of the electric current and the electromagnetic waves as the resulting fields
moving by c velocity.

It could be possible something very important law of the nature behind the self maintaining E
accelerating force by the accelerated electrons. The accelerated electrons created electromagnetic
fields are so natural that they occur as electromagnetic waves traveling with velocity c. It shows that
the electric charges are the result of the electromagnetic waves diffraction.

One of the most important conclusions is that the electric charges are moving in an accelerated way
and even if their velocity is constant, they have an intrinsic acceleration anyway, the so called spin,
since they need at least an intrinsic acceleration to make possible they movement .

The bridge between the classical and quantum theory is based on this intrinsic acceleration of the
spin, explaining also the Heisenberg Uncertainty Principle. The particle — wave duality of the electric
charges and the photon makes certain that they are both sides of the same thing. Basing the
gravitational force on the accelerating Universe caused magnetic force and the Planck Distribution



Law of the electromagnetic waves caused diffraction gives us the basis to build a Unified Theory of
the physical interactions.
The electric currents causing self maintaining electric potential is the source of the special and

general relativistic effects. The Higgs Field is the result of the electromagnetic induction. The
Graviton is two photons together. [3]
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