Dark Energy from Quantum Vacuum

The mysterious dark energy that's driving the universe's accelerated expansion
may have its roots in the background "vacuum energy" that pervades all of the
cosmos, a new study suggests. [6]

The leading theory to explain the accelerating expansion is the existence of a
hypothetical repulsive force called dark energy. But in the new study, Massimo
Villata, an astrophysicist at the Observatory of Turin in Italy, suggests the
effects attributed to dark energy are actually due to a kind of "antigravity"
created when normal matter and antimatter repel one another. [5]

The changing acceleration of the electrons explains the created negative
electric field of the magnetic induction, the electromagnetic inertia, the
changing relativistic mass and the Gravitational Force, giving a Unified Theory
of the physical forces. Taking into account the Planck Distribution Law of the
electromagnetic oscillators also, we can explain the electron/proton mass rate
and the Weak and Strong Interactions. Since the gravitational force is
basically a magnetic force the matter-antimatter gravitational repulsion
makes sense.
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Preface

Today the most popular enigma is the gravitational force after founding the Higgs boson
experimentally. Although the graviton until now is a theoretical particle, its existence is a necessary
basis of the Quantum Gravitation and the Theory of Everything.

The electromagnetic origin of mass gives an explanation of the inertia, the relativistic change of mass
and also the gravitational force.

Does Dark Energy Spring From the 'Quantum Vacuum?'
The mysterious dark energy that's driving the universe's accelerated expansion may have its roots in
the background "vacuum energy" that pervades all of the cosmos, a new study suggests.

"What we think is happening is a dynamic effect of the quantum vacuum, a parameter that we can
calculate," co-author Joan Sola, of the University of Barcelona in Spain, said in a statement. "Nothing
is more 'full' than the quantum vacuum since it is full of fluctuations that contribute fundamentally
to the values that we observe and measure."

Though dark energy constitutes about 75 percent of the universe, scientists don't know exactly what
it is. They've developed several different ideas, including the theory of "quintessence," which
proposes a sort of anti-gravitating agent that repels rather than attracts. [The History & Structure of
the Universe (Infographic)]

Another concept posits the existence of a "phantom field" whose density continues to increase with
time. This theory predicts an accelerating expansion so powerful that it will eventually break apart
the bonds that hold atoms together, tearing the universe apart in a "Big Rip" about 20 billion years
from now.

The quintessence and phantom field hypotheses are based partly on data gathered by NASA's
Wilkinson Microwave Anisotropy Probe (WMAP) and the European Space Agency's Planck satellite—
spacecraft that have studied the cosmic microwave background, the ancient light that began
saturating the universe 380,000 years after the Big Bang.

In the new study, Sola and lead author Spyros Basilakos of the Academy of Athens in Greece analyze
the same spacecraft observations and find less support for either quintessence or the phantom field
idea.

"Our theoretical study demonstrates that the equation of the state of dark energy can simulate a
quintessence field, or even a phantom field, without being one in reality," Sola said. "Thus, when we



see these effects in the observations from WMAP, Planck and other instruments, what we are seeing
is a mirage."

Basilakos and Sola instead suggest that dark energy is a type of dynamic quantum vacuum energy —
something different than Einstein's cosmological constant, which describes a static vacuum energy
density and is another possible explanation of dark energy's nature.

Basilakos and Sola acknowledge there are some issues with the quantum vacuum energy theory but
say it's a promising idea.

"However, quintessence and phantom fields are still more problematic; therefore the explanation
based on the dynamic quantum vacuum could be the more simple and natural one," Sola said. [6]

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.

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.

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. [2]



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. [3]



The Higgs boson

By March 2013, the particle had been proven to behave, interact and decay in many of the expected
ways predicted by the Standard Model, and was also tentatively confirmed to have + parity and zero
spin, two fundamental criteria of a Higgs boson, making it also the first known scalar particle to be
discovered in nature, although a number of other properties were not fully proven and some partial
results do not yet precisely match those expected; in some cases data is also still awaited or being
analyzed.

In my opinion, the best explanation of the Higgs mechanism for a lay audience is the one invented by
David Miller. You can find it here: http://www.strings.ph.gmul.ac.uk/~imc/epp/higgs3.html .

The field must come first. The boson is an excitation of the field. So no field, no excitation. On the
other hand in quantum field theory it is difficult to separate the field and the excitations.

The Higgs field is what gives particles their mass.

There is a video that gives an idea as to the Higgs field and the boson. It is here:
http://www.youtube.com/watch?v=RIglVh7uPyw . Note that this analogy isn't as good as the Miller
one, but as is usually the case, if you look at all the analogies you'll get the best understanding of the

situation.

Since the Higgs boson is necessary to the W and Z bosons, the dipole change of the Weak interaction
and the change in the magnetic effect caused gravitation must be conducted. The Wien law is also
important to explain the Weak interaction, since it describes the T,,,, change and the diffraction
patterns change. [2]

Higgs mechanism

The magnetic induction creates a negative electric field, causing an electromagnetic inertia. Probably
it is the mysterious Higgs field giving mass to the charged particles? We can think about the photon
as an electron-positron pair, they have mass. The neutral particles are built from negative and
positive charges, for example the neutron, decaying to proton and electron. The wave — particle
duality makes sure that the particles are oscillating and creating magnetic induction as an inertial
mass, explaining also the relativistic mass change. Higher frequency creates stronger magnetic
induction, smaller frequency results lesser magnetic induction. It seems to me that the magnetic
induction is the secret of the Higgs field.

In particle physics, the Higgs mechanism is a kind of mass generation mechanism, a process that
gives mass to elementary particles. According to this theory, particles gain mass by interacting with
the Higgs field that permeates all space. More precisely, the Higgs mechanism endows gauge bosons
in a gauge theory with mass through absorption of Nambu—Goldstone bosons arising in spontaneous
symmetry breaking.

The simplest implementation of the mechanism adds an extra Higgs field to the gauge theory. The
spontaneous symmetry breaking of the underlying local symmetry triggers conversion of
components of this Higgs field to Goldstone bosons which interact with (at least some of) the other
fields in the theory, so as to produce mass terms for (at least some of) the gauge bosons. This
mechanism may also leave behind elementary scalar (spin-0) particles, known as Higgs bosons.

In the Standard Model, the phrase "Higgs mechanism" refers specifically to the generation of masses
for the W*, and Z weak gauge bosons through electroweak symmetry breaking. The Large Hadron



Collider at CERN announced results consistent with the Higgs particle on July 4, 2012 but stressed
that further testing is needed to confirm the Standard Model.

What is the Spin?

So we know already that the new particle has spin zero or spin two and we could tell which one if we
could detect the polarizations of the photons produced. Unfortunately this is difficult and neither
ATLAS nor CMS are able to measure polarizations. The only direct and sure way to confirm that the
particle is indeed a scalar is to plot the angular distribution of the photons in the rest frame of the
centre of mass. A spin zero particles like the Higgs carries no directional information away from the
original collision so the distribution will be even in all directions. This test will be possible when a
much larger number of events have been observed. In the mean time we can settle for less certain
indirect indicators.

Gravitational interaction of antimatter

It is difficult to directly observe gravitational forces at the particle level. For charged particles, the
electromagnetic force overwhelms the much weaker gravitational interaction. Even antiparticles in
neutral antimatter, such as antihydrogen, must be kept separate from their counterparts in the
matter that forms the experimental equipment, which requires strong electromagnetic fields. These
fields, e.g. in the form of atomic traps, exert forces on these antiparticles which easily overwhelm
the gravitational force of Earth and nearby test masses. Since all production methods for
antiparticles result in high-energy antimatter particles, the necessary cooling for observation of
gravitational effects in a laboratory environment requires very elaborate experimental techniques
and very careful control of the trapping fields.

The gravitational interaction of antimatter with matter or antimatter has not been conclusively
observed by physicists. While the overwhelming consensus among physicists is that antimatter will
attract both matter and antimatter at the same rate that matter attracts matter, there is a strong
desire to confirm this experimentally.

Antimatter's rarity and tendency to annihilate when brought into contact with matter makes its
study a technically demanding task.

Most methods for the creation of antimatter (specifically antihydrogen) result in high-energy
particles and atoms of high kinetic energy, which are unsuitable for gravity-related study. In recent
years, first ALPHA [1][2] and then ATRAP [3] have trapped antihydrogen atoms at CERN; in 2013
ALPHA used such atoms to set the first free-fall loose bounds on the gravitational interaction of
antimatter with matter, with a relative precision of the measurement of +100%, not enough for a
clear scientific statement about the sign of gravity acting on antimatter. Future experiments need to
be performed with higher precision, either with beams of antihydrogen (AEGIS or GBAR) or with
trapped antihydrogen (ALPHA).

Theories of gravitational repulsion

The first non-classical physical principles underlying a matter-antimatter gravitational repulsion have
been published by Cabbolet. He introduces the Elementary Process Theory, which uses a new
language for physics, i.e. a new mathematical formalism and new physical concepts, and which is



incompatible with both quantum mechanics and general relativity. The core idea is that nonzero rest
mass particles such as electrons, protons, neutrons and their antimatter counterparts exhibit
stepwise motion as they alternate between a particle-like state of rest and a wavelike state of
motion. Gravitation then takes place in a wavelike state, and the theory allows, for example, that the
wavelike states of protons and antiprotons interact differently with the earth’s gravitational field.

In addition, Villata argued that antigravity of antimatter becomes a prediction of General Relativity
when the latter is extended with the CPT theorem. The core of Villata’s theory is that the C, P, and T-
operators can be applied to the equation of motion of general relativity for particle in a gravitational
field, to yield a new equation for the behavior of antimatter in the gravitational field of ordinary
matter. This latter equation then predicts a repulsion of matter and antimatter. However, it has
been argued on methodological and ontological grounds that the area of application of Villata’s
theory cannot be extended to include the microcosmos.

These objections were subsequently dismissed by Villata.

Further authors have used a matter-antimatter gravitational repulsion to explain cosmological
observations, but these publications do not address the physical principles of gravitational repulsion.
(4]

Is Dark Energy Really "Repulsive Gravity"?
In 1998 scientists discovered that the universe is not only expanding but that its expansion is
accelerating.

This totally unexpected behavior has been called the "most profound problem" in physics, because
our current understanding of gravity says that attractions between mass in the universe should be
causing the expansion to slow down.

The leading theory to explain the accelerating expansion is the existence of a hypothetical repulsive
force called dark energy.

But in the new study, Massimo Villata, an astrophysicist at the Observatory of Turin in Italy, suggests
the effects attributed to dark energy are actually due to a kind of "antigravity" created when normal
matter and antimatter repel one another.

"Usually this repulsion is ascribed to a mysterious dark energy that would uniformly permeate the
cosmos, but nobody knows what it is nor why it behaves this way," Villata said in an email.

"We are replacing an unknown force caused by an unknown element with the repulsive gravity of
the well-known antimatter."

While we can't see antimatter superstructures, we can observe their effects on our visible universe,
Villata argues, because antimatter must repel the normal matter in galaxies, pushing them farther
from one another.

Villata says his theory, which will appear in an upcoming issue of the journal Astrophysics and Space

Science, has the potential to solve other cosmic mysteries, such as the universe's "missing
antimatter" problem. [5]



Conclusions

Basilakos and Sola instead suggest that dark energy is a type of dynamic quantum vacuum energy —
something different than Einstein's cosmological constant, which describes a static vacuum energy
density and is another possible explanation of dark energy's nature.

Basilakos and Sola acknowledge there are some issues with the quantum vacuum energy theory but
say it's a promising idea.

"However, quintessence and phantom fields are still more problematic; therefore the explanation
based on the dynamic quantum vacuum could be the more simple and natural one," Sola said. [6]

Since the gravitational force is basically a magnetic force the matter-antimatter gravitational
repulsion makes sense. The parallel moving different charges would repel each other by the
magnetic force. The Dark Energy is the uncompensated side of the Planck Distribution Law and the
annihilation of matter and antimatter occurs at the pick of it. Probably both together causes the
accelerating Universe.
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