Wormbholes are Quantum Entangled
Black Holes?

Two separate research groups, one of which is from MIT, have presented
evidence that wormholes — tunnels that may allow us to travel through time
and space — are “powered” by quantum entanglement. Furthermore, one of
the research groups also postulates the reverse — that quantum entangled
particles are connected by miniature wormholes. [6]

A collaboration of physicists and a mathematician has made a significant step
toward unifying general relativity and quantum mechanics by explaining how
spacetime emerges from quantum entanglement in a more fundamental theory.

[5]

Time is an emergent phenomenon that is a side effect of quantum
entanglement, say physicists. And they have the first experimental results to
prove it. [4]

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 Quantum Theories.

The Planck Distribution Law of the electromagnetic oscillators explains the
electron/proton mass rate and the Weak and Strong Interactions by the
diffraction patterns. The Weak Interaction changes the diffraction patterns by
moving the electric charge from one side to the other side of the diffraction
pattern, which violates the CP and Time reversal symmetry.
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Preface

| think that we have a simple bridge between the classical and quantum mechanics by understanding
the Heisenberg Uncertainty Relations. It makes clear that the particles are not point like but have a
dx and dp uncertainty.

Wormbholes are just quantum entangled black holes, says new

research
Two separate research groups, one of which is from MIT, have presented evidence that wormholes
— tunnels that may allow us to travel through time and space — are “powered” by quantum



entanglement. Furthermore, one of the research groups also postulates the reverse — that quantum
entangled particles are connected by miniature wormholes.

A wormhole, or Einstein-Rosen bridge to give its formal name, is a hypothetical feature of spacetime
that exists in four dimensions, and somehow connects to another wormhole that’s located
elsewhere in both space and time. The theory, essentially, is that a wormhole is a tunnel that isn’t
restricted by the normal limitations of 3D Cartesian space and the speed of light, allowing you to
travel from one point in space and time, to another point in space and time — theoretically allowing
you to traverse huge portions of the universe, and travel in time.

Wormbholes, though, have never been observed — and while we’ve done a lot of theorizing about
how a wormhole might work, and how they fit into general relativity, we’re still talking in purely
theoretical terms. We don’t even know if wormholes would be traversable. Those caveats aside,
though, a ton of new research suggests that each end of the wormhole is connected through
spacetime with quantum entanglement.

Both quantum entanglement and wormholes share a very important property: They appear to be
linked through some kind of dimension or medium that we can’t yet discern. With quantum
entanglement, two particles can be separated by an infinite amount of space, and yet they still seem
to be able to communicate their quantum state instantly, much faster than the speed of light.
Wormbholes, if they exist, would bend the fabric of spacetime to allow faster-than-light travel
between two arbitrary points — just like entangled particles.

The researchers stipulate that wormholes are actually entangled black holes. This entanglement
might be caused by two black holes being created simultaneously, or perhaps radiation emitted by
one black hole could be captured by another black hole, creating some kind of entanglement. To be
honest, because we’re dealing with an area of science that we know very little about, we can only
guess at the process that would result in entangled black holes. Furthermore, though, related
research also postulates that it’s actually wormholes that link entangled particles together — it is
thanks to wormholes in space and time that quantum entanglement can create “spooky action at a
distance.” Two of the researchers, Kristan Jensen and Andreas Karch, suggest that entanglement and
wormholes are actually one and the same — just entanglement works in the fourth dimension, while
wormholes need a model of the universe that has five dimensions.

For now, we’ll just have to keep doing more research into quantum entanglement here on Earth —
and ideally, we need to probe some black holes as well. It might be a long time until we actually have
a chance of traversing an entangled black hole (wormhole) — the nearest black hole is 1,600 light-
years away — but if we build extremely powerful telescopes, we might be able to observe
“wormholing” from a distance. [6]



How spacetime is built by quantum entanglement

The paper announcing the discovery by Hirosi Ooguri, a Principal Investigator at the University of
Tokyo's Kavli IPMU, with Caltech mathematician Matilde Marcolli and graduate students Jennifer Lin
and Bogdan Stoica, will be published in Physical Review Letters as an Editors' Suggestion "for the
potential interest in the results presented and on the success of the paper in communicating its
message, in particular to readers from other fields."

Physicists and mathematicians have long sought a Theory of Everything (ToE) that unifies general
relativity and quantum mechanics. General relativity explains gravity and large-scale phenomena
such as the dynamics of stars and galaxies in the universe, while quantum mechanics explains
microscopic phenomena from the subatomic to molecular scales.

The holographic principle is widely regarded as an essential feature of a successful Theory of
Everything. The holographic principle states that gravity in a three-dimensional volume can be
described by quantum mechanics on a two-dimensional surface surrounding the volume. In
particular, the three dimensions of the volume should emerge from the two dimensions of the
surface. However, understanding the precise mechanics for the emergence of the volume from the
surface has been elusive.

Now, Ooguri and his collaborators have found that quantum entanglement is the key to solving this
question. Using a quantum theory (that does not include gravity), they showed how to compute
energy density, which is a source of gravitational interactions in three dimensions, using quantum
entanglement data on the surface.



This is analogous to diagnosing conditions inside of your body by looking at X-ray images on two-
dimensional sheets. This allowed them to interpret universal properties of quantum entanglement
as conditions on the energy density that should be satisfied by any consistent quantum theory of
gravity, without actually explicitly including gravity in the theory. The importance of quantum
entanglement has been suggested before, but its precise role in emergence of spacetime was not
clear until the new paper by Ooguri and collaborators.

Quantum entanglement is a phenomenon whereby quantum states such as spin or polarization of
particles at different locations cannot be described independently.

Measuring (and hence acting on) one particle must also act on the other, something that Einstein

called "spooky action at distance." The work of Ooguri and collaborators shows that this quantum
entanglement generates the extra dimensions of the gravitational theory.

"It was known that quantum entanglement is related to deep issues in the unification of general
relativity and quantum mechanics, such as the black hole information paradox and the firewall
paradox," says Hirosi Ooguri. "Our paper sheds new light on the relation between quantum
entanglement and the microscopic structure of spacetime by explicit calculations. The interface
between quantum gravity and information science is becoming increasingly important for both
fields. | myself am collaborating with information scientists to pursue this line of research further."

(5]

Quantum Experiment Shows How Time ‘Emerges’ from Entanglement
When the new ideas of quantum mechanics spread through science like wildfire in the first half of
the 20th century, one of the first things physicists did was to apply them to gravity and general
relativity. The results were not pretty.

It immediately became clear that these two foundations of modern physics were entirely
incompatible. When physicists attempted to meld the approaches, the resulting equations were
bedeviled with infinities making it impossible to make sense of the results.

Then in the mid-1960s, there was a breakthrough. The physicists John Wheeler and Bryce DeWitt
successfully combined the previously incompatible ideas in a key result that has since become
known as the Wheeler-DeWitt equation. This is important because it avoids the troublesome
infinites—a huge advance.

But it didn’t take physicists long to realise that while the Wheeler-DeWitt equation solved one
significant problem, it introduced another. The new problem was that time played no role in this
equation. In effect, it says that nothing ever happens in the universe, a prediction that is clearly at
odds with the observational evidence.

This conundrum, which physicists call ‘the problem of time’, has proved to be a thorn in flesh of
modern physicists, who have tried to ignore it but with little success.

Then in 1983, the theorists Don Page and William Wootters came up with a novel solution based on
the quantum phenomenon of entanglement. This is the exotic property in which two quantum
particles share the same existence, even though they are physically separated.



Entanglement is a deep and powerful link and Page and Wootters showed how it can be used to
measure time. Their idea was that the way a pair of entangled particles evolve is a kind of clock that
can be used to measure change.

But the results depend on how the observation is made. One way to do this is to compare the
change in the entangled particles with an external clock that is entirely independent of the universe.
This is equivalent to god-like observer outside the universe measuring the evolution of the particles
using an external clock.

In this case, Page and Wootters showed that the particles would appear entirely unchanging—that
time would not exist in this scenario.

But there is another way to do it that gives a different result. This is for an observer inside the
universe to compare the evolution of the particles with the rest of the universe. In this case, the
internal observer would see a change and this difference in the evolution of entangled particles
compared with everything else is an important a measure of time.

This is an elegant and powerful idea. It suggests that time is an emergent phenomenon that comes
about because of the nature of entanglement. And it exists only for observers inside the universe.
Any god-like observer outside sees a static, unchanging universe, just as the Wheeler-DeWitt
equations predict.

Of course, without experimental verification, Page and Wootter’s ideas are little more than a
philosophical curiosity. And since it is never possible to have an observer outside the universe, there
seemed little chance of ever testing the idea.

Until now. Today, Ekaterina Moreva at the Istituto Nazionale di Ricerca Metrologica (INRIM) in Turin,
Italy, and a few pals have performed the first experimental test of Page and Wootters’ ideas. And
they confirm that time is indeed an emergent phenomenon for ‘internal’ observers but absent for
external ones.

The experiment involves the creation of a toy universe consisting of a pair of entangled photons and
an observer that can measure their state in one of two ways. In the first, the observer measures the
evolution of the system by becoming entangled with it. In the second, a god-like observer measures
the evolution against an external clock which is entirely independent of the toy universe.

The experimental details are straightforward. The entangled photons each have a polarisation which
can be changed by passing it through a birefringent plate. In the first set up, the observer measures
the polarisation of one photon, thereby becoming entangled with it. He or she then compares this
with the polarisation of the second photon. The difference is a measure of time.

In the second set up, the photons again both pass through the birefringent plates which change their
polarisations. However, in this case, the observer only measures the global properties of both
photons by comparing them against an independent clock.

In this case, the observer cannot detect any difference between the photons without becoming
entangled with one or the other. And if there is no difference, the system appears static. In other
words, time does not emerge.



“Although extremely simple, our model captures the two, seemingly contradictory, properties of the
Page-Wootters mechanism,” say Moreva and co.That’s an impressive experiment. Emergence is a
popular idea in science. In particular, physicists have recently become excited about the idea that
gravity is an emergent phenomenon. So it’s a relatively small step to think that time may emerge in a
similar way.

What emergent gravity has lacked, of course, is an experimental demonstration that shows how it
works in practice. That’s why Moreva and co’s work is significant.
It places an abstract and exotic idea on firm experimental footing for the first time. [4]

The Bridge and the Spin

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 Quantum Theories. [1]

Accelerating charges

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.

The same thing happens on the atomic scale giving a dp impulse difference and a dx way difference
between the different part of the not point like particles.

Relativistic effect

Another bridge between the classical and quantum mechanics in the realm of relativity is that the
charge distribution is lowering in the reference frame of the accelerating charges linearly: ds/dt = at
(time coordinate), but in the reference frame of the current it is parabolic: s = a/2 t* (geometric
coordinate).

Heisenberg Uncertainty Relation

In the atomic scale the Heisenberg uncertainty relation gives the same result, since the moving
electron in the atom accelerating in the electric field of the proton, causing a charge distribution on
delta x position difference and with a delta p momentum difference such a way that they product is
about the half Planck reduced constant. For the proton this delta x much less in the nucleon, than in
the orbit of the electron in the atom, the delta p is much higher because of the greater proton mass.

This means that the electron and proton are not point like particles, but has a real charge
distribution.



Wave - Particle Duality

The accelerating electrons explains the wave — particle duality of the electrons and photons, since
the elementary charges are distributed on delta x position with delta p impulse and creating a wave
packet of the electron. The photon gives the electromagnetic particle of the mediating force of the
electrons electromagnetic field with the same distribution of wavelengths.

Atomic model

The constantly accelerating electron in the Hydrogen atom is moving on the equipotential line of the
proton and it's kinetic and potential energy will be constant. Its energy will change only when it is
changing its way to another equipotential line with another value of potential energy or getting free
with enough kinetic energy. This means that the Rutherford-Bohr atomic model is right and only that
changing acceleration of the electric charge causes radiation, not the steady acceleration. The steady
acceleration of the charges only creates a centric parabolic steady electric field around the charge,
the magnetic field. This gives the magnetic moment of the atoms, summing up the proton and
electron magnetic moments caused by their circular motions and spins.

The Relativistic Bridge

Commonly accepted idea that the relativistic effect on the particle physics it is the fermions' spin -
another unresolved problem in the classical concepts. If the electric charges can move only with
accelerated motions in the self maintaining electromagnetic field, once upon a time they would
reach the velocity of the electromagnetic field. The resolution of this problem is the spinning
particle, constantly accelerating and not reaching the velocity of light because the acceleration is
radial. One origin of the Quantum Physics is the Planck Distribution Law of the electromagnetic
oscillators, giving equal intensity for 2 different wavelengths on any temperature. Any of these two
wavelengths will give equal intensity diffraction patterns, building different asymmetric
constructions, for example proton - electron structures (atoms), molecules, etc. Since the particles
are centers of diffraction patterns they also have particle — wave duality as the electromagnetic
waves have. [2]

The Importance of the Spin

The accelerating charges are maintaining the electric force causing their acceleration. [1] In order to
not exceed the velocity of the electromagnetic waves, they need a spinning movement, maintaining
a radial acceleration and a constant velocity by changing only its direction.

Fermions' spin

The moving charges are accelerating, since only this way can self maintain the electric field causing
their acceleration. The electric charge is not point like! This constant acceleration possible if there is
a rotating movement changing the direction of the velocity. This way it can accelerate forever
without increasing the absolute value of the velocity in the dimension of the time and not reaching
the velocity of the light.



The Heisenberg uncertainty relation says that the minimum uncertainty is the value of the spin: 1/2
h=dx dp or 1/2 h = dt dE, that is the value of the basic energy status, consequently related to the
m, inertial mass of the fermions.

The photon's 1 spin value and the electric charges 1/2 spin gives us the idea, that the electric charge
and the electromagnetic wave two sides of the same thing, 1/2 —(-1/2) = 1.

The weak interaction

The weak interaction transforms an electric charge in the diffraction pattern from one side to the
other side, causing an electric dipole momentum change, which violates the CP and time reversal
symmetry. The Electroweak Interaction shows that the Weak Interaction is basically electromagnetic
in nature. The arrow of time shows the entropy grows by changing the temperature dependent
diffraction patterns of the electromagnetic oscillators.

Another important issue of the quark model is when one quark changes its flavor such that a linear
oscillation transforms into plane oscillation or vice versa, changing the charge value with 1 or -1. This
kind of change in the oscillation mode requires not only parity change, but also charge and time
changes (CPT symmetry) resulting a right handed anti-neutrino or a left handed neutrino.

The right handed anti-neutrino and the left handed neutrino exist only because changing back the
quark flavor could happen only in reverse, because they are different geometrical constructions, the
u is 2 dimensional and positively charged and the d is 1 dimensional and negatively charged. It needs
also a time reversal, because anti particle (anti neutrino) is involved.

The neutrino is a 1/2spin creator particle to make equal the spins of the weak interaction, for
example neutron decay to 2 fermions, every particle is fermions with % spin. The weak interaction
changes the entropy since more or less particles will give more or less freedom of movement. The
entropy change is a result of temperature change and breaks the equality of oscillator diffraction
intensity of the Maxwell-Boltzmann statistics. This way it changes the time coordinate measure and
makes possible a different time dilation as of the special relativity.

The limit of the velocity of particles as the speed of light appropriate only for electrical charged
particles, since the accelerated charges are self maintaining locally the accelerating electric force.
The neutrinos are CP symmetry breaking particles compensated by time in the CPT symmetry, that is
the time coordinate not works as in the electromagnetic interactions, consequently the speed of
neutrinos is not limited by the speed of light.

The weak interaction T-asymmetry is in conjunction with the T-asymmetry of the second law of
thermodynamics, meaning that locally lowering entropy (on extremely high temperature) causes the
weak interaction, for example the Hydrogen fusion.

Probably because it is a spin creating movement changing linear oscillation to 2 dimensional
oscillation by changing d to u quark and creating anti neutrino going back in time relative to the
proton and electron created from the neutron, it seems that the anti neutrino fastest then the
velocity of the photons created also in this weak interaction?



A quark flavor changing shows that it is a reflection changes movement and the CP- and T- symmetry
breaking!!! This flavor changing oscillation could prove that it could be also on higher level such as
atoms, molecules, probably big biological significant molecules and responsible on the aging of the
life.

Important to mention that the weak interaction is always contains particles and antiparticles, where
the neutrinos (antineutrinos) present the opposite side. It means by Feynman’s interpretation that
these particles present the backward time and probably because this they seem to move faster than
the speed of light in the reference frame of the other side.

Finally since the weak interaction is an electric dipole change with % spin creating; it is limited by the
velocity of the electromagnetic wave, so the neutrino’s velocity cannot exceed the velocity of light.

The General Weak Interaction

The Weak Interactions T-asymmetry is in conjunction with the T-asymmetry of the Second Law of
Thermodynamics, meaning that locally lowering entropy (on extremely high temperature) causes for
example the Hydrogen fusion. The arrow of time by the Second Law of Thermodynamics shows the
increasing entropy and decreasing information by the Weak Interaction, changing the temperature
dependent diffraction patterns. A good example of this is the neutron decay, creating more particles
with less known information about them.

The neutrino oscillation of the Weak Interaction shows that it is a general electric dipole change and
it is possible to any other temperature dependent entropy and information changing diffraction
pattern of atoms, molecules and even complicated biological living structures.

We can generalize the weak interaction on all of the decaying matter constructions, even on the
biological too. This gives the limited lifetime for the biological constructions also by the arrow of
time. There should be a new research space of the Quantum Information Science the 'general
neutrino oscillation' for the greater then subatomic matter structures as an electric dipole change.
There is also connection between statistical physics and evolutionary biology, since the arrow of
time is working in the biological evolution also.

The Fluctuation Theorem says that there is a probability that entropy will flow in a direction opposite
to that dictated by the Second Law of Thermodynamics. In this case the Information is growing that
is the matter formulas are emerging from the chaos. So the Weak Interaction has two directions,
samples for one direction is the Neutron decay, and Hydrogen fusion is the opposite direction.

Fermions and Bosons
The fermions are the diffraction patterns of the bosons such a way that they are both sides of the
same thing.

Van Der Waals force

Named after the Dutch scientist Johannes Diderik van der Waals — who first proposed it in 1873 to
explain the behaviour of gases — it is a very weak force that only becomes relevant when atoms and
molecules are very close together. Fluctuations in the electronic cloud of an atom mean that it will
have an instantaneous dipole moment. This can induce a dipole moment in a nearby atom, the
result being an attractive dipole—dipole interaction.



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. [2]

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 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.

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 and Quantum Gravity

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.

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]

Quantum Entanglement and Emergent Time

The Secret of Quantum Entanglement that the particles are diffraction patterns of the
electromagnetic waves and this way their quantum states every time is the result of the quantum
state of the intermediate electromagnetic waves. [2]



Seeing the static electric current from outside nothing changes in time. Seeing from inside there is
an accelerated motion of charges emerging in time.

Conclusions

Quantum entanglement is a phenomenon whereby quantum states such as spin or polarization of
particles at different locations cannot be described independently.

Measuring (and hence acting on) one particle must also act on the other, something that Einstein
called "spooky action at distance." The work of Ooguri and collaborators shows that this quantum
entanglement generates the extra dimensions of the gravitational theory. [5]

Perhaps most significant of all is the implication that quantum mechanics and general relativity are
not so incompatible after all. When viewed through the lens of entanglement, the famous ‘problem
of time’ just melts away.

The next step will be to extend the idea further, particularly to the macroscopic scale. It’s one thing
to show how time emerges for photons, it’s quite another to show how it emerges for larger things
such as humans and train timetables.

And therein lies another challenge. [4]

The Secret of Quantum Entanglement that the particles are diffraction patterns of the
electromagnetic waves and this way their quantum states every time is the result of the quantum
state of the intermediate electromagnetic waves. [2]

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. Since graviton is a

tensor field, it has spin = 2, could be 2 photons with spin = 1 together.

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.
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