Dark Matter May Behave Like Wavy
Fluid
The mysterious dark matter that makes up most of the matter in the universe
may behave more like wavy fluids than solid particles, helping to explain the
shapes of galaxies, a new study suggests. [12]
For a long time, there were two main theories related to how our universe
would end. These were the Big Freeze and the Big Crunch. In short, the Big
Crunch claimed that the universe would eventually stop expanding and
collapse in on itself. This collapse would result in…well…a big crunch (for lack
of a better term). Think “the Big Bang”, except just the opposite. That’s
essentially what the Big Crunch is. On the other hand, the Big Freeze claimed
that the universe would continue expanding forever, until the cosmos becomes
a frozen wasteland. This theory asserts that stars will get farther and farther
apart, burn out, and (since there are no more stars bring born) the universe
will grown entirely cold and eternally black. [11]
Newly published research reveals that dark matter is being swallowed up by
dark energy, offering novel insight into the nature of dark matter and dark
energy and what the future of our Universe might be. [10]
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.
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Dark Matter's New Wrinkle: It May Behave Like Wavy Fluid
The mysterious dark matter that makes up most of the matter in the universe may behave more like
wavy fluids than solid particles, helping to explain the shapes of galaxies, a new study suggests.
Dark matter is one of the greatest mysteries in the cosmos. It is thought to be an invisible and mostly
intangible substance that makes up five-sixths of all matter in the universe.

The scientific consensus is that dark matter is composed of a new type of particle, one that interacts
very weakly with all the known forces of the universe and is mostly only detectable via the
gravitational pull it exerts. However, what kind of particle dark matter consists of remains unknown.
There are two known types of particles in the universe, fermions and bosons. Fermions include
particles such as protons, neutrons and electrons, while bosons include particles such as the photons
that make up light.
The mainstream focus for dark matter has been on massive fermions, said study co-author Tom
Broadhurst, a cosmologist at the University of the Basque Country in Spain. However, so far these
fermion candidates for dark matter have not been generated by the Large Hadron Collider (LHC),
the most powerful particle accelerator on Earth, nor have any been confirmed by the Large
Underground Xenon (LUX) experiment, the most sensitive dark-matter detector ever built.
As a result, some researchers have suggested that dark matter might not be made of extremely highmass heavy fermions, but low-mass light bosons instead. For instance, Broadhurst and his colleagues
investigated the behavior of a boson with a mass of less than 10^-22 electron-volts, or less than a
tenth of a billionth of a billionth of billionth the mass of an electron.
The difference between fermions and bosons is that a fermion cannot occupy the same state at the
same time as another fermion. As an analogy, a state is like a seat, and two or more fermions cannot
sit in the same seat simultaneously. In contrast, two or more bosons can occupy the same state at
the same time, and can therefore clump into so-called Bose-Einstein condensates that act like single
blobs.
Now, Broadhurst and his colleagues have for the first time simulated what galaxies might look like if
dark matter was made of light bosons. They said their models more accurately reflect what galaxies
actually look like than more conventional models where dark matter is made of fermions.
The researchers investigated dwarf spheroidal galaxies, the smallest and most common class of
galaxy, which have centers with masses equal to about 10 million suns. The basic properties of dwarf
spheroidal galaxies are very difficult to explain with simulations in which dark matter is made of
heavy fermions; these models suggest that much smaller galaxies should exist than what
astronomers see, and that dark matter in dwarf spheroidal galaxies should be much less smoothly
distributed than what is observed.
Broadhurst and his colleagues simulated the way the gravitational pull of dark matter Bose-Einstein
condensates influences the evolution of galaxies. They found these simulated blobs of dark matter
led to galaxies that better matched the ones that astronomers see.
The scientists found these dark matter Bose-Einstein condensates are full of waves. Stable waves
known as soliton waves are expected in the middle of galaxies, "surrounded by extended lumpy
halos of dark matter comprised of giant quantum density fluctuations that fluctuate over time,"
Broadhurst said. This behavior can help explain both the size of the dwarf spheroidal galaxies seen
and why dark matter is distributed relatively smoothly within them.
Another consequence of dark matter Bose-Einstein condensates is that galaxy formation should
have begun about 330 million years after the Big Bang. This is substantially delayed compared to

models that envision dark matter being made of fermions, which suggest that galaxy formation
should have begun about 50 million years after the Big Bang. Future observations by NASA's Hubble
Space Telescope could help determine whether dark matter consists of fermions or bosons, study
team members said.
Broadhurst and his colleagues Hsi-Yu Schive and Tzihong Chiueh detailed their findings in June in the
journal Nature Physics. [12]

Everything You Need to Know About Dark Energy

For a long time, there were two main theories related to how our universe would end. These were
the Big Freeze and the Big Crunch. In short, the Big Crunch claimed that the universe would
eventually stop expanding and collapse in on itself. This collapse would result in…well…a big crunch
(for lack of a better term). Think “the Big Bang”, except just the opposite. That’s essentially what the
Big Crunch is. On the other hand, the Big Freeze claimed that the universe would continue expanding
forever, until the cosmos becomes a frozen wasteland. This theory asserts that stars will get farther
and farther apart, burn out, and (since there are no more stars bring born) the universe will grown
entirely cold and eternally black.
Now, we know that the expansion of the universe is not slowing. In fact, expansion is increasing.
Edwin Hubble discovered that the farther an object was away from us the faster it was receding
from us. In simplest terms, this means that the universe is indeed expanding, and this (in turn)
means that the universe will likely end as a frozen, static wasteland. However, this can all change
there is a reversal of dark energy’s current expansion effect. Sound confusing? To clear things up,
let’s take a closer look at what dark energy is.

How We Discovered That The Universe Is Expanding:
The accelerating expansion of the universe was discovered when astronomers were doing research
on type 1a supernova events. These stellar explosions play a pivotal role in discerning the distance
between two celestial objects because all type 1a supernova explosions are remarkably similar in
brightness. So if we know how bright a star should be, we can compare the apparent luminosity with
the intrinsic luminosity, and we get a reliable figure for how far any given object is from us. To get a
better idea of how these work, think about headlights. For the most part, car headlights all have the

same luminosity. So if one car’s headlights are only 1/4 as bright as another car’s, then one car is
twice as far away as the other.
Incidentally, along with helping us make these key determinations about the locations of objects in
the universe, these supernova explosions also gave us a sneak preview of one of the strangest
observations ever made about the universe. To measure the approximate distance of an object, like
a star, and how that distance has changed, astronomers analyze the spectrum of light emitted.
Scientists were able to tell that the universe is increasing in expansion because, as the light waves
make the incredibly long journey to Earth—billions of light-years away—the universe continues to
expand. And as it expands, it stretches the light waves through a process called “redshifting” (the
“red” is because the longest wavelength for light is in the red portion of the electromagnetic
spectrum). The more redshifted this light is, the faster the expansion is going. Many years of
painstaking observations (made by many different astronomers) have confirmed that this expansion
is still ongoing and increasing because (as previously mentioned) the farther away an object is, the
more redshifted it is, and (thus) the faster it is moving away from us.

How Do We Know That Dark Energy Is Real?
The existence of dark energy is required, in some form or another, to reconcile the measured
geometry of space with the total amount of matter in the universe. This is because of the largely
successful Planck satellite and Wilkenson Microwave Anisotropy Probe (WMAP) observations. The
satellite’s observations of the cosmic microwave background radiation (CMB) indicate that the
universe is geometrically flat, or pretty close to it.
All of the matter that we believe exists (based on scientific data and inferences) combines to make
up just about 30% of the total critical density of the observed universe. If it were geometrically flat,
like the distribution suggests from the CMB, critical density of energy and matter should equal 100%.
WMAP’s seven year sky survey, and the more sophisticated Planck Satellite 2 year survey, both are
very strong evidence of a flat universe. Current measurements from Planck put baryonic matter
(atoms) at about 4%, dark matter at 23%, and dark energy making up the remainder at 73%.

What’s more, an experiment called Wiggle Z galaxy sky survey in 2011 further supported the dark
energy hypothesis by its observations of large scale structures of the universe (such as galaxies,
quasars, galaxy clusters, etc). After observing more than 200,000 galaxies (by looking at their redshift
and measuring the baryonic acoustic oscillations), the survey quantitatively put the age of when the
universe started increasing its acceleration at a timeline of 7 billion years. After this time in the
universe, the expansion started to speed up.

How Does Dark Energy Work?
According to Occam’s razor (which proposes that the hypothesis with the fewest amount of
assumptions is the correct one), the scientific community has favored Einstein’s cosmological
constant. Or in other words, the vacuum energy density of empty space, imbued with the same
negative pressure value everywhere, eventually adds up with itself to speed up and suffuse the
universe with more empty space, accelerating the entire process. This would kind of be similar to the
energy pressure when talking about the “Casimir effect,” which is caused by virtual particles in socalled “empty space”, which is actually full of virtual particles coming in and out of existence.

The Problem With Dark Energy:
Called “the worst prediction in all of physics,” cosmologists predict that this value for the
cosmological constant should be 10^ -120 Planck units. According to dark energy equation, the
parameter value for w (for pressure and density) must equal -1. But according to the latest findings
from Pan-STARRS (short for Panoramic Survey Telescope and Rapid Response System), this value is
in fact -1.186. Pan-STARRS derived this value from combining the data it obtained with the
observational data from Planck satellite (which measured these very specific type 1a supernovas,
150 of them between 2009 and 2011, to be exact).
“If w has this value, it means that the simplest model to explain dark energy is not true,” says Armin
Rest of the Space Telescope Science Institute (STScI) in Baltimore. Armin Rest is the lead author of
the Pan-STARRS team reporting these results to the astrophysics Web site arXiv (actual link to the
paper) on October 22, 2013.

The Significance:
What exactly does the discrepancy in the value in the cosmological constant mean for our
understanding of dark energy? At first glace, the community can dismiss these results as
experimental uncertainty errors. It is a well accepted idea that telescope calibration, supernova
physics, and galactic properties are large sources of uncertainties. This can throw off the
cosmological constant value. Several astronomers have immediately spoken up, denying the validity
of the results. Julien Guy of University Pierre and Marie Curie in Paris say the Pan-STARRS
researchers may have underestimated their systematic error by ignoring a source of uncertainty
from supernova light-curve models. They have been in contact with the team, who are looking into
that very issue, and others are combing over the meticulous work on the Pan-STARRS team to see if
they can find any holes in the study.
Despite this, these results were very thorough and made by an experienced team, and work is
already on its way to rule out any uncertainties. Not only that, but this is third sky survey to now
produce experimental results that have dependencies for the pressure and density value of w being

equal to 1, and it is starting to draw attention from cosmologists everywhere. In the next year or
two, this result will be definitive, or it will be ruled out and disappear, with the cosmological
constant continue being supported.
Well, if the cosmological constant model is wrong, we have to look at alternatives. That is the beauty
of science, it does not care what we wish to be true: if something disagrees with observations, it’s
wrong. Plain and simple. [11]

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.

Study Reveals Indications That Dark Matter is Being Erased by Dark
Energy
Researchers in Portsmouth and Rome have found hints that dark matter, the cosmic scaffolding on
which our Universe is built, is being slowly erased, swallowed up by dark energy.
The findings appear in the journal Physical Review Letters, published by the American Physical
Society. In the journal cosmologists at the Universities of Portsmouth and Rome, argue that the
latest astronomical data favors a dark energy that grows as it interacts with dark matter, and this
appears to be slowing the growth of structure in the cosmos.
“Dark matter provides a framework for structures to grow in the Universe. The galaxies we see are
built on that scaffolding and what we are seeing here, in these findings, suggests that dark matter is
evaporating, slowing that growth of structure.”
Cosmology underwent a paradigm shift in 1998 when researchers announced that the rate at which
the Universe was expanding was accelerating. The idea of a constant dark energy throughout spacetime (the “cosmological constant”) became the standard model of cosmology, but now the
Portsmouth and Rome researchers believe they have found a better description, including energy
transfer between dark energy and dark matter. [10]

Evidence for an accelerating universe
One of the observational foundations for the big bang model of cosmology was the observed
expansion of the universe. [9] Measurement of the expansion rate is a critical part of the study, and
it has been found that the expansion rate is very nearly "flat". That is, the universe is very close to
the critical density, above which it would slow down and collapse inward toward a future "big
crunch". One of the great challenges of astronomy and astrophysics is distance measurement over
the vast distances of the universe. Since the 1990s it has become apparent that type Ia supernovae
offer a unique opportunity for the consistent measurement of distance out to perhaps 1000 Mpc.
Measurement at these great distances provided the first data to suggest that the expansion rate of
the universe is actually accelerating. That acceleration implies an energy density that acts in
opposition to gravity which would cause the expansion to accelerate. This is an energy density which
we have not directly detected observationally and it has been given the name "dark energy".
The type Ia supernova evidence for an accelerated universe has been discussed by Perlmutter and
the diagram below follows his illustration in Physics Today.

The data summarized in the illustration above involve the measurement of the redshifts of the
distant supernovae. The observed magnitudes are plotted against the redshift parameter z. Note
that there are a number of Type 1a supernovae around z=.6, which with a Hubble constant of 71
km/s/mpc is a distance of about 5 billion light years.

Equation
The cosmological constant Λ appears in Einstein's field equation [5] in the form of
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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. [4]

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 = hν and E = mc2, m = hν /c2 that is the m depends only on the ν 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 mo 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 = hν and E = mc2, m = hν /c2 that is the m depends only on the ν 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 mo 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 Graviton
In physics, the graviton is a hypothetical elementary particle that mediates the force of gravitation in
the framework of quantum field theory. If it exists, the graviton is expected to be massless (because
the gravitational force appears to have unlimited range) and must be a spin-2 boson. The spin
follows from the fact that the source of gravitation is the stress-energy tensor, a second-rank tensor
(compared to electromagnetism's spin-1 photon, the source of which is the four-current, a first-rank
tensor). Additionally, it can be shown that any massless spin-2 field would give rise to a force
indistinguishable from gravitation, because a massless spin-2 field must couple to (interact with) the
stress-energy tensor in the same way that the gravitational field does. This result suggests that, if a
massless spin-2 particle is discovered, it must be the graviton, so that the only experimental
verification needed for the graviton may simply be the discovery of a massless spin-2 particle. [2]

Conclusions
The scientists found these dark matter Bose-Einstein condensates are full of waves. Stable waves
known as soliton waves are expected in the middle of galaxies, "surrounded by extended lumpy
halos of dark matter comprised of giant quantum density fluctuations that fluctuate over time,"
Broadhurst said. This behavior can help explain both the size of the dwarf spheroidal galaxies seen
and why dark matter is distributed relatively smoothly within them.
Another consequence of dark matter Bose-Einstein condensates is that galaxy formation should
have begun about 330 million years after the Big Bang. This is substantially delayed compared to
models that envision dark matter being made of fermions, which suggest that galaxy formation
should have begun about 50 million years after the Big Bang. Future observations by NASA's Hubble
Space Telescope could help determine whether dark matter consists of fermions or bosons, study
team members said. [12]
For a long time, there were two main theories related to how our universe would end. These were
the Big Freeze and the Big Crunch. In short, the Big Crunch claimed that the universe would
eventually stop expanding and collapse in on itself. This collapse would result in…well…a big crunch
(for lack of a better term). Think “the Big Bang”, except just the opposite. That’s essentially what the
Big Crunch is. On the other hand, the Big Freeze claimed that the universe would continue expanding
forever, until the cosmos becomes a frozen wasteland. This theory asserts that stars will get farther
and farther apart, burn out, and (since there are no more stars bring born) the universe will grown
entirely cold and eternally black. [11]
Newly published research reveals that dark matter is being swallowed up by dark energy, offering
novel insight into the nature of dark matter and dark energy and what the future of our Universe
might be. [10]
The changing temperature of the Universe will change the proportionality of the dark energy and the
corresponding dark matter by the Planck Distribution Law, giving the base of this newly published
research.
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 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]

References
[1]

3 Dimensional String Theory
Author: George Rajna
Publisher: Academia.edu
http://www.academia.edu/3834454/3_Dimensional_String_Theory

[2]

Graviton Production By Two Photon and Electron-Photon Processes In Kaluza-Klein Theories
With Large Extra Dimensions
http://arxiv.org/abs/hep-ph/9909392

[3] Higgs Field and Quantum Gravity
Author: George Rajna
Publisher: Academia.edu
http://www.academia.edu/4158863/Higgs_Field_and_Quantum_Gravity
[4] The Magnetic field of the Electric current
Author: George Rajna
Publisher: Academia.edu
https://www.academia.edu/3833335/The_Magnetic_field_of_the_Electric_current
[5] http://en.wikipedia.org/wiki/Einstein_field_equations
[6] http://en.wikipedia.org/wiki/Dark_matter
[7] http://en.wikipedia.org/wiki/Cosmic_microwave_background
[8] http://en.wikipedia.org/wiki/Thermal_radiation
[9] http://hyperphysics.phy-astr.gsu.edu/hbase/astro/univacc.html
[10] http://scitechdaily.com/study-reveals-indications-dark-matter-erased-dark-energy/
[11] http://www.fromquarkstoquasars.com/everything-you-need-to-know-about-dark-energy/
[12] http://www.space.com/27744-dark-matter-wavy-fluid-galaxies.html

