Neutrinos may breaking the Standard
Model
Some physicists are surprised that two relatively recent discoveries in their
field have captured so much widespread attention: cosmic inflation, the
ballooning expansion of the baby universe, and the Higgs boson, which endows
other particles with mass. These are heady and interesting concepts, but, in
one sense, what's new about them is downright boring.
These discoveries suggest that so far, our prevailing theories governing large
and small—the Big Bang and the Standard Model of subatomic particles and
forces—are accurate, good to go. But both cosmic inflation and the Higgs
boson fall short of unifying these phenomena and explaining the deepest
cosmic questions. “The Standard Model, as it stands, has no good explanation
for why the Universe has anything in it at all,” says Mark Messier, physics
professor at Indiana University and spokesman for an under-construction
particle detector. [4]
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 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.
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History says neutrinos are where to look for new physics, so current
research obliges.
Some physicists are surprised that two relatively recent discoveries in their field have captured so
much widespread attention: cosmic inflation, the ballooning expansion of the baby universe, and the
Higgs boson, which endows other particles with mass. These are heady and interesting concepts,
but, in one sense, what's new about them is downright boring.
These discoveries suggest that so far, our prevailing theories governing large and small—the Big
Bang and the Standard Model of subatomic particles and forces—are accurate, good to go. But both
cosmic inflation and the Higgs boson fall short of unifying these phenomena and explaining the
deepest cosmic questions. “The Standard Model, as it stands, has no good explanation for why the
Universe has anything in it at all,” says Mark Messier, physics professor at Indiana University and
spokesman for an under-construction particle detector.
To go beyond the models we already have, beyond the confines of the Standard Model, we need
some results that we don’t foresee. And when it comes to unexpected results, we expect them from
one entity: neutrinos. These particles are abundant, ineffably light, and very weird, but they
consistently deliver.
Ethereal as they are, neutrinos could make hefty changes to our understanding of the universe if
physicists could answer four main questions: How does regular matter affect neutrinos? What
causes neutrinos to have mass? Do antineutrinos live different lives from normal neutrinos? And
even odder, are these ghostly particles their own antiparticles?

The Standard Model, which physicists have populated since the 1950s with quarks, leptons, and
force-carrying particles, does not hold the answers. But major neutrino experiments in the US,
Japan, and Europe are collecting data while undergoing expansion and construction, and they are
gearing up to address these problems. These initiatives could not only unravel the mysteries of the
ghostly particles, but the research might lead into larger questions about the nature of all things. [4]

What’s the matter with neutrinos?
Neutrinos are the second most abundant particles in the Universe (after photons), but they carry no
charge and are puny. Neutrinos are at least a million times lighter than an electron, though no
experiment has been able to definitively measure their mass. They also barely interact with any
matter. They are generated in distant supernovae and travel unhindered through the debris.
Neutrinos zip through planets in a single bound without leaving a trace. Billions and billions of them
are streaming from the Sun as you read this, blowing through your screen—and through you—
without a care. They travel extremely close to the speed of light; so close, in fact, that a tiny error in
an experiment designed to measure them was enough to make it appear that they were going faster
than that in 2011.
But perhaps the neutrino's strangest property is that they don’t necessarily finish their travels with
the same identity that they started it with.
In 1998, the 11,000 phototubes submerged in Japan’s Super-Kamiokande underground detector
verified that neutrinos coming down through the atmosphere and up through the Earth had
different ratios among their identities. Somewhere along their journey from the Sun, they changed
type among their three flavors. This oscillation indicated they indeed had mass. If they didn’t, there
wouldn’t be anything to switch between.
Finding out anything about these particles has been difficult because neutrinos are so notoriously
hard to detect and to obtain. But there are now a few ways to do this. Experimenters can nab some
from the Sun, like Super-K and many others do. Or they can situate detectors near nuclear reactors,
which produce electron antineutrinos. The Daya Bay Reactor Neutrino Experiment in southern China
listens to these particles. Finally, physicists can fire up particle accelerators and smash protons into
bits of graphite, creating a neutrino spray in the process. The latter is the goal of forthcoming
experiments like the Long Baseline Neutrino Experiment, under construction at Fermilab, and the
Japanese Tokai to Kamioka experiment, which runs from the seaside town of Tokai to the Super-K
detector. Manmade neutrinos are easier to lasso than their incidental brethren, but because of their
quantum nature, detecting them is a probabilistic challenge.
“Every time we were able to measure a property of neutrinos, we were surprised by it,” says Patrick
Huber, a neutrino theorist and associate physics professor at Virginia Tech.
Neutrino flavors—electron, muon, and tau—aren’t discrete individual particles, but combinations of
the neutrinos’ different masses. These masses are related to the neutrinos’ energies, as Einstein
taught us in E=mc². Although a neutrino can be produced with a specific energy, and thus specific
flavor (the Sun makes a multitude of electron neutrinos, for example), the quantum state of these

neutrinos is a mixture of all three that twists in time. “They are just inherently quantum mechanical.
If I gave you an electron, and I ask you 10 minutes from now, ‘do you have an electron in your
hand?’ the answer would be yes,” Messier says. “Neutrinos just break that.”
What are some of the things that they break? Though neutrinos have vanishingly small masses,
regular matter can rub off on them, like a sourpuss spoiling the mood at a dinner party. Robert
Wilson, physics professor at Colorado State University and spokesman for the Long-Baseline
Neutrino Experiment (LBNE), likens neutrinos to light passing through a filter. Some wavelengths are
affected while others aren’t. Similarly, certain neutrino flavors seem to be affected by regular matter
as they zip by.
Last month, Japanese experimenters demonstrated this oscillation effect by finding that neutrinos
shine more brightly at night. As electron neutrinos stream from the Sun toward Earth, they oscillate
to muon and tau neutrinos. But as they pass through the dense matter of our planet, some of them
switch back. This suggests some quantum-mechanical transformation is taking place as the neutrinos
interact with matter in the Earth, specifically its electrons. The electron neutrinos can exchange a W
boson, the carrier of the weak force, during this interaction, according to Messier.
“They are sort of kissing the electrons and moving on. This is a weak force interaction,” he says. “The
W boson changes the phase of its wave without changing its momentum. That’s the possibility that
introduces this matter effect.”
LBNE will take a hard look at these matter-related effects, which cause droplets of electron
neutrinos to appear amid a shower of muon neutrinos. Fermilab’s accelerators will stream neutrinos
800 miles toward a liquid argon detector buried beneath South Dakota bedrock. The detector
distances are in a sweet spot that should allow physicists to not only study matter effects, but to also
search for clues as to why the Universe contains any matter for them to interact with in the first
place.
That’s because this wee effect has important implications for the asymmetry between matter and
antimatter, says Wilson. “It’s still the neutrino; it hasn’t changed in one sense. But the probability of
what you will see when you make the measurement has changed, and it depends on how much
mass it has gone through.”
At Fermilab, they know detectors only have a small chance of seeing neutrinos—so they build lots of
detectors.
And what of their own masses? The Standard Model can’t explain that either. Based on the variable
buzz rate of neutrino masses, physicists have been able to tell that they’re different, although no
one is sure how they stack up. We don't yet know which neutrino is heaviest, which is lightest. An
upcoming detector called the NuMI Off-axis ve Appearance experiment, or NOvA, will help
determine neutrino mass hierarchy. NuMI is a neutrino beam at Fermilab; NOvA’s 14,000-ton
detector will look for a disparity between departing muon neutrinos and arriving electron neutrinos.
Even if this experiment succeeds in generating new mass data, physicists won’t be able to say exactly
how that mass arises. Because neutrinos are so much lighter than any other particle, the Higgs
mechanism is unlikely to endow them with mass the way it does other particles, Messier says.

“There must be some mechanism that suppresses their masses,” Messier says. “And what are the
masses? What pattern do they follow? What’s the pattern of that mixing? It’s launched a whole
experimental program to pull apart that crack in the Standard Model.”
LBNE, NOvA, and other upcoming experiments will attempt to pull those cracks until the Standard
Model shatters completely. From the debris, these research initiatives hope to build a new theory of
physics. [4]

Asymmetry in the interference occurrences of oscillators
The asymmetrical configurations are stable objects of the real physical world, because they cannot
annihilate. One of the most obvious asymmetry is the proton – electron mass rate Mp = 1840 Me
while they have equal charge. We explain this fact by the strong interaction of the proton, but how
remember it his strong interaction ability for example in the H – atom where are only
electromagnetic interactions among proton and electron.
This gives us the idea to origin the mass of proton from the electromagnetic interactions by the way
interference occurrences of oscillators. The uncertainty relation of Heisenberg makes sure that the
particles are oscillating.
The resultant intensity due to n equally spaced oscillators, all of equal amplitude but different from
one another in phase, either because they are driven differently in phase or because we are looking
at them an angle such that there is a difference in time delay:
(1) I = I0 sin2 n φ/2 / sin2 φ/2
If φ is infinitesimal so that sinφ = φ, than
(2) Ι = n2 Ι0
This gives us the idea of
(3) Mp = n2 Me

Figure 1.) A linear array of n equal oscillators
There is an important feature about formula (1) which is that if the angle φ is increased by the
multiple of 2π, it makes no difference to the formula.
So
(4) d sin θ = m λ
and we get m-order beam if λ less than d. [6]
If d less than λ we get only zero-order one centered at θ = 0. Of course, there is also a beam in the
opposite direction. The right chooses of d and λ we can ensure the conservation of charge.
For example
(5) 2 (m+1) = n
Where 2(m+1) = Np number of protons and n = Ne number of electrons.
In this way we can see the H2 molecules so that 2n electrons of n radiate to 4(m+1) protons, because
de > λe for electrons, while the two protons of one H2 molecule radiate to two electrons of them,
because of de < λe for this two protons.
To support this idea we can turn to the Planck distribution law, that is equal with the Bose – Einstein
statistics.
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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.
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 order, 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 ½ 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 ½ 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.
The Higgs boson or Higgs particle is a proposed elementary particle in the Standard Model of particle
physics. The Higgs boson's existence would have profound importance in particle physics because it
would prove the existence of the hypothetical Higgs field - the simplest of several proposed
explanations for the origin of the symmetry-breaking mechanism by which elementary particles gain
mass. [3]

The 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 = d x d p or 1/2 h = d t d E, that is the value of the basic energy status.

What are the consequences of this in the weak interaction and how possible that the neutrinos'
velocity greater than the speed of light?
The neutrino is the one and only particle doesn’t participate in the electromagnetic interactions so
we cannot expect that the velocity of the electromagnetic wave will give it any kind of limit.
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 ½ 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 source of the Maxwell equations
The electrons are accelerating also in a static electric current because of the electric force, caused by
the potential difference. The magnetic field is the result of this acceleration, as you can see in [2].
The mysterious property of the matter that the electric potential difference is self maintained by the
accelerating electrons in the electric current gives a clear explanation to the basic sentence of the
relativity that is the velocity of the light is the maximum velocity of the matter. If the charge could
move faster than the electromagnetic field than this self maintaining electromagnetic property of
the electric current would be failed.
Also an interesting question, how the changing magnetic field creates a negative electric field?
The answer also the accelerating electrons will give. When the magnetic field is increasing in time by
increasing the electric current, then the acceleration of the electrons will increase, decreasing the
charge density and creating a negative electric force. Decreasing the magnetic field by decreasing
the electric current will decrease the acceleration of the electrons in the electric current and
increases the charge density, creating an electric force also working against the change.
In this way we have explanation to all interactions between the electric and magnetic forces
described in the Maxwell equations.
The second mystery of the matter is the mass. We have seen that the acceleration change of the
electrons in the flowing current causing a negative electrostatic force. This is the cause of the
relativistic effect - built-in in the Maxwell equations - that is the mass of the electron growing
with its acceleration and its velocity never can reach the velocity of light, because of this growing
negative electrostatic force. The velocity of light is depending only on 2 parameters: the magnetic
permeability and the electric permittivity.
There is a possibility of the polarization effect created by electromagnetic forces creates the
negative and positive charges. In case of equal mass as in the electron-positron pair it is simply, but
on higher energies can be asymmetric as the electron-proton pair of neutron decay by week
interaction and can be understood by the Feynman graphs.
Anyway the mass can be electromagnetic energy exceptionally and since the inertial and
gravitational mass are equals, the gravitational force is electromagnetic force and since only the
magnetic force is attractive between the same charges, is very important for understanding the
gravitational force.

The Uncertainty Relations of Heisenberg gives the answer, since only this way can be sure that the
particles are oscillating in some way by the electromagnetic field with constant energies in the atom
indefinitely. Also not by chance that the uncertainty measure is equal to the fermions spin, which is
one of the most important feature of the particles. There are no singularities, because 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 greatest proton
mass.

The Special Relativity
The mysterious property of the matter that the electric potential difference is self maintained by the
accelerating electrons in the electric current gives a clear explanation to the basic sentence of the
relativity that is the velocity of the light is the maximum velocity of the matter. If the charge could
move faster than the electromagnetic field than this self maintaining electromagnetic property of
the electric current would be failed.

The Heisenberg Uncertainty Principle
Moving faster needs stronger acceleration reducing the dx and raising the dp. It means also mass
increasing since the negative effect of the magnetic induction, also a relativistic effect!
The Uncertainty Principle also explains the proton – electron mass rate since the dx is much less
requiring bigger dp in the case of the proton, which is partly the result of a bigger mass mp because
of the higher electromagnetic induction of the bigger frequency (impulse).

The Gravitational force
The changing magnetic field of the changing current causes electromagnetic mass change by the
negative electric field caused by the changing acceleration of the electric charge.
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. [1]
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]

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
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experimental program to pull apart that
th crack in the Standard Model.” [4]
There is an asymmetry between
en the mass
m of the electric charges, for example proton
oton and electron,
can understood by the asymmetrical
etrical Planck
P
Distribution Law. This temperature dependen
ependent energy
distribution is asymmetric around
und the maximum intensity, where the annihilation of matt
matter and
antimatter is a high probabilityy event. We can generalize the weak interaction on all of th
the decaying
matter constructions, even on the bio
biological too. This gives the limited lifetime forr the biological
bio
constructions also by the arrow
w of time.
tim The Fluctuation Theorem says that there is a pro
probability that
entropy will flow in a direction
n opposite
opposi to that dictated by the Second Law of Thermodyn
ermodynamics. In
this case the Information is growing
owing that
th is the matter formulas are emerging from
m the ch
chaos. So the
Weak Interaction has two directions,
ns, samples
s
for one direction is the Neutron decay,
cay, and Hydrogen
fusion is the opposite direction.
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