Big Bang in LHC

Researchers have recreated the universe's primordial soup in miniature format
by colliding lead atoms with extremely high energy in the 27 km long particle
accelerator, the LHC at CERN in Geneva. The primordial soup is a so-called
quark-gluon plasma and researchers from the Niels Bohr Institute, among
others, have measured its liquid properties with great accuracy at the LHC's

top energy. [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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CERN: "LHC Recreates the Universe Billionths of a Second After the Big

Researchers have recreated the universe's primordial soup in miniature format by colliding lead
atoms with extremely high energy in the 27 km long particle accelerator, the LHC at CERN in Geneva.



The primordial soup is a so-called quark-gluon plasma (above) and researchers from the Niels Bohr
Institute, among others, have measured its liquid properties with great accuracy at the LHC's top
energy. The results have been submitted to Physical Review Letters, which is the top scientific
journal for nuclear and particle physics.

A few billionths of a second after the Big Bang, the universe was made up of a kind of extremely hot
and dense primordial soup of the most fundamental particles, especially quarks and gluons. This
state is called quark-gluon plasma. By colliding lead nuclei at a record-high energy of 5.02 TeV in the
world's most powerful particle accelerator, the 27 km long Large Hadron Collider, LHC at CERN in
Geneva, it has been possible to recreate this state in the ALICE experiment's detector and measure
its properties.

"The analyses of the collisions make it possible, for the first time, to measure the precise
characteristics of a quark-gluon plasma at the highest energy ever and to determine how it flows,"
explains You Zhou, who is a postdoc in the ALICE research group at the Niels Bohr Institute. You
Zhou, together with a small, fast-working team of international collaboration partners, led the
analysis of the new data and measured how the quark-gluon plasma flows and fluctuates after it is
formed by the collisions between lead ions.
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The focus has been on the quark-gluon plasma's collective properties, which show that this state of
matter behaves more like a liquid than a gas, even at the very highest energy densities. The new
measurements, which uses new methods to study the correlation between many particles, make it
possible to determine the viscosity of this exotic fluid with great precision.



You Zhou explains that the experimental method is very advanced and is based on the fact that
when two spherical atomic nuclei are shot at each other and hit each other a bit off center, a quark-
gluon plasma is formed with a slightly elongated shape somewhat like an American football. This
means that the pressure difference between the centre of this extremely hot 'droplet' and the
surface varies along the different axes. The pressure differential drives the expansion and flow and
consequently one can measure a characteristic variation in the number of particles produced in the
collisions as a function of the angle.

The figure below shows how a small, elongated drop of quark-gluon plasma is formed when two
atomic nuclei hit each other a bit off center. The angular distribution of the emitted particles makes
it possible to determine the properties of the quark-gluon plasma, including the viscosity. (State

University of New York).

"It is remarkable that we are able to carry out such detailed measurements on a drop of 'early
universe', that only has a radius of about one millionth of a billionth of a meter. The results are fully
consistent with the physical laws of hydrodynamics, i.e. the theory of flowing liquids and it shows
that the quark-gluon plasma behaves like a fluid. It is however a very special liquid, as it does not
consist of molecules like water, but of the fundamental particles quarks and gluons," explains Jens
Jgrgen Gaardhgje, professor and head of the ALICE group at the Niels Bohr Institute at the University
of Copenhagen. [7]

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.

Old 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 cosmoamthe observed
expansion of the universe. [4] Measurement of the expansiois matitical part of the
study, and it has been found that the expansion rate is vaty tfed". That is, the universe
is very close to the critical density, above which it walttlv down and collapse inward
toward a future "big crunch”. One of the great challengeswbnomy and astrophysics is
distance measurement over the vast distances of the uni8erse the 1990s it has become
apparent that type la supernovae offer a unique opportunity footisstent measurement of
distance out to perhaps 1000 Mpc. Measurement at thesaligtaates provided the first
data to suggest that the expansion rate of the universei@glaaccelerating. That
acceleration implies an energy density that acts in opposttigravity which would cause
the expansion to accelerate. This is an energy density wiidtave not directly detected
observationally and it has been given the name "dark energy".

The type la supernova evidence for an accelerated univerbedmasliscussed by Perimutter
and the diagram below follows his illustration in Physics Today
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The data summarized in the illustration above imedhe measurement of tredshift: of the
distant supernovae. The obsermagnitudes are plotted against the redgt@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 spacetime] pertains to matter and energy affect
that structure, an@ andc are conversion factors that arise from g traditional units o
measurement. Whek is zero, this reduces to the original field equatf general relativity
WhenT is zero, the field equation describes empty spémEvacuum).

The cosmological constant has the same effect agrarsic energy densitpf 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 = 8tpyae, Where uni
conventions of general relativity are usotherwise factors o6 andc would also appear).
is common to quote values of energy density diyettiough still using the nan
"cosmological constant".



A positive vacuum energy density resulting from a cosmologmadtant implies a negative
pressure, and vice versa. If the energy density is paditigeassociated negative pressure
will drive an accelerated expansion of the universe, as @ikefSee 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 darkggrisrthat it has negative
pressure which is distributed relatively homogeneously in spéaeesimplest explanation for
dark energy is that it is a cosmological constant or vacuung\enéis leads to the Lambda-
CDM model, which is generally known as the Standard Mod€losimology as of 2003-
2013, since it is the simplest model in good agreement widtniety 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

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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