
Without  Dark Energy  

 

Three mathematicians have a different explanation for the accelerating expansion of 

the universe that does without theories of "dark energy."  [26] 

The arrow of time and the accelerated expansion are two fundamental empirical facts 

of the universe.  [25] The intensive, worldwide search for dark matter, the missing 

mass in the universe, has so far failed to find an abundance of dark, massive stars or 

scads of strange new weakly interacting particles, but a new candidate is slowly 

gaining followers and observational support. [24]  

ά²Ŝ ƛƴǾƻƪŜ ŀ ŘƛŦŦŜǊŜƴǘ ǘƘŜƻǊȅΣ ǘƘŜ ǎŜƭŦ-interacting dark matter model or SIDM, to show 

that dark matter self-interactions thermalize the inner halo, which ties ordinary dark 

matter and dark matter distributions together so that they behave like a collective 

ǳƴƛǘΦέ ώноϐ   

Technology proposed 30 years ago to search for dark matter is finally seeing the light. 

[22]   

They're looking for dark matterτthe stuff that theoretically makes up a quarter of our 

universe. [21]   

Results from its first run indicate that XENON1T is the most sensitive dark matter 

detector on Earth. [20]   

Scientists at Johannes Gutenberg University Mainz (JGU) in Germany have now come 

up with a new theory on how dark matter may have been formed shortly after the 

origin of the universe. [19]   

Map of dark matter made from gravitational lensing measurements of 26 million 

galaxies in the Dark Energy Survey. [18]   

CfA astronomers Annalisa Pillepich and Lars Hernquist and their colleagues compared 

gravitationally distorted Hubble images of the galaxy cluster Abell 2744 and two other 

clusters with the results of computer simulations of dark matter haloes. [17]   

 

 



In a paper published July 20 in the journal Physical Review Letters, an international 

team of cosmologists uses data from the intergalactic mediumτ the vast, largely 

empty space between galaxiesτto narrow down what dark matter could be. [16]   

But a new hypothesis might have gotten us closer to figuring out its identity, because 

physicists now suspect that dark matter has been changing forms this whole time - 

from ghostly particles in the Universe's biggest structures, to a strange, superfluid state 

at smaller scales. And we might soon have the tools to confirm it. [15]   

Superfluids may exist inside neutron stars, and some researchers have speculated that 

space-time itself may be a superfluid. {ƻ ǿƘȅ ǎƘƻǳƭŘƴΩǘ ŘŀǊƪ ƳŀǘǘŜǊ ƘŀǾŜ ŀ ǎǳǇŜǊŦƭǳƛŘ 

phase, too? [14]   

"The best result on dark matter so farτand we just got started." This is how scientists 

behind XENON1T, now the most sensitive dark matter experiment world-wide, 

commented on their first result from a short 30-day run presented today to the 

scientific community. [13]   

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 ς 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.    

SIMPs would resolve certain discrepancies between simulations of the distribution of 

dark matter, like this one, and the observed properties of the galaxies.   

In particle physics and astrophysics, weakly interacting massive particles, or WIMPs, 

are among the leading hypothetical particle physics candidates for dark matter.   
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Author: George Rajna   

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 ς 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.   

   

Doing without dark energy: Mathematicians propose alternative 

explanation for cosmic acceleration  
Three mathematicians have a different explanation for the accelerating expansion of the universe 

that does without theories of "dark energy." Einstein's original equations for General Relativity 

actually predict cosmic acceleration due to an "instability," they argue in paper published recently 

in Proceedings of the Royal Society A. 

About 20 years ago, astronomers made a startling discovery: Not only is the universe expandingτas 

had been known for decadesτbut the expansion is speeding up. To explain this, cosmologists have 

invoked a mysterious force called "dark energy" that serves to push space apart. 

Shortly after Albert Einstein wrote his equations for General Relativity, which describe gravity, he 

included an "antigravity" factor called the "cosmological constant" to balance gravitational 

attraction and produce a static universe. But Einstein later called the cosmological constant his 

greatest mistake. 

When modern cosmologists began to tackle cosmic acceleration and dark energy, they dusted off 

Einstein's cosmological constant as interchangeable with dark energy, given the new knowledge 

about cosmic acceleration. 

That explanation didn't satisfy mathematicians Blake Temple and Zeke Vogler at the University of 

California, Davis, and Joel Smoller at the University of Michigan, Ann Arbor. 

"We set out to find the best explanation we could come up with for the anomalous acceleration of 

the galaxies within Einstein's original theory without dark energy," Temple said. 

The original theory of General Relativity has given correct predictions in every other context, 

Temple said, and there is no direct evidence of dark energy. So why add a "fudge factor" (dark 

energy or the cosmological constant) to equations that already appear correct? Instead of faulty 

equations that need to be tweaked to get the right solution, the mathematicians argue that the 

equations are correct, but the assumption of a uniformly expanding universe of galaxies is wrong, 

with or without dark energy, because that configuration is unstable. 

An unstable solution  
Cosmological models start from a "Friedmann universe," which assumes that all matter is expanding 

but evenly distributed in space at every time, Temple said. 

Temple, Smoller and Vogler worked out solutions to General Relativity without invoking dark 

energy. They argue that the equations show that the Friedmann space-time is actually unstable: Any 
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perturbationτfor example if the density of matter is a bit lower than averageτpushes it over into 

an accelerating universe. 

Temple compares this to an upside-down pendulum. When a pendulum is hanging down, it is stable 

at its lowest point. Turn a rigid pendulum the other way, and it can balance if it is exactly centeredτ

but any small gust will blow it off. 

This tells us that we should not expect to measure a Friedmann universe, because it is unstable, 

Temple said. What we should expect to measure instead are local space-times that accelerate 

faster. Remarkably, the local space-times created by the instability exhibit precisely the same range 

of cosmic accelerations as you get in theories of dark energy, he said. 

What this shows is that the acceleration of the galaxies could have been predicted from the 

original theory of General Relativity without invoking the cosmological constant/dark energy at all, 

Temple said. 

"The math isn't controversial, the instability isn't controversial," Temple said. "What we don't know 

is, does our Milky Way galaxy lie near the center of a large under-density of matter in 

the universe." 

The paper does include testable predictions that distinguish their model from dark energy models, 

Temple said. 

 

Time arrow is influenced by the dark energy  
The arrow of time and the accelerated expansion are two fundamental empirical facts of the 

universe. We advance the viewpoint that the dark energy (positive cosmological constant) 

accelerating the expansion of the universe also supports the time asymmetry. It is related to the 

decay of metastable states under generic perturbations, as we show on example of a 

microcanonical ensemble. These states will not be metastable without dark energy. The latter also 

ensures a hyperbolic motion leading to dynamic entropy production with the rate determined by 

the cosmological constant. [25] 

 

MACHOs are dead. WIMPs are a no-show. Say hello to SIMPs: New 

candidate for dark matter   
The intensive, worldwide search for dark matter, the missing mass in the universe, has so far failed 

to find an abundance of dark, massive stars or scads of strange new weakly interacting particles, 

but a new candidate is slowly gaining followers and observational support.  

Called SIMPs - strongly interacting massive particles - they were proposed three years ago by 

University of California, Berkeley theoretical physicist Hitoshi Murayama, a professor of physics and 

director of the Kavli Institute for the Physics and Mathematics of the Universe (Kavli IPMU) in 

Japan, and former UC Berkeley postdoc Yonit Hochberg, now at Hebrew University in Israel.  

https://phys.org/tags/theory/
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Murayama says that recent observations of a nearby galactic pile-up could be evidence for the 

existence of SIMPs, and he anticipates that future particle physics experiments will discover one of 

them.  

Murayama discussed his latest theoretical ideas about SIMPs and how the colliding galaxies 

support the theory in an invited talk Dec. 4 at the 29th Texas Symposium on Relativistic 

Astrophysics in Cape Town, South Africa.  

Astronomers have calculated that dark matter, while invisible, makes up about 85 percent of the 

mass of the universe. The solidest evidence for its existence is the motion of stars inside galaxies: 

Without an unseen blob of dark matter, galaxies would fly apart. In some galaxies, the visible stars 

are so rare that dark matter makes up 99.9 percent of the mass of the galaxy.  

Theorists first thought that this invisible matter was just normal matter too dim to see: failed stars 

called brown dwarfs, burned-out stars or black holes. Yet so-called massive compact halo objects - 

MACHOs - eluded discovery, and earlier this year a survey of the Andromeda galaxy by the Subaru 

Telescope basically ruled out any significant undiscovered population of black holes. The 

researchers searched for black holes left over from the very early universe, so-called primordial 

black holes, by looking for sudden brightenings produced when they pass in front of background 

stars and act like a weak lens. They found exactly one - too few to contribute significantly to the 

mass of the galaxy.  

The fundamental structure of the proposed SIMP (strongly interacting massive particle) 

is similar to that of a pion (left). Pions are composed of an up quark and a down 

antiquark, with a gluon (g) holding them together. A SIMP would be composed of a 

quark and an antiquark held together by a gluon (G). Credit: Kavli IPMU graphic  

"That study pretty much eliminated the possibility of MACHOs; I would say it is pretty much gone," 

Murayama said.  
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WIMPsτweakly interacting massive particlesτhave fared no better, despite being the focus of 

researchers' attention for several decades. They should be relatively large - about 100 times 

heavier than the proton - and interact so rarely with one another that they are termed "weakly" 

interacting. They were thought to interact more frequently with normal matter through gravity, 

helping to attract normal matter into clumps that grow into galaxies and eventually spawn stars.  

SIMPs interact with themselves, but not others  
SIMPs, like WIMPs and MACHOs, theoretically would have been produced in large quantities early 

in the history of the universe and since have cooled to the average cosmic temperature. But unlike 

WIMPs, SIMPs are theorized to interact strongly with themselves via gravity but very weakly with 

normal matter. One possibility proposed by Murayama is that a SIMP is a new combination of 

quarks, which are the fundamental components of particles like the proton and neutron, called 

baryons. Whereas protons and neutrons are composed of three quarks, a SIMP would be more like 

a pion in containing only two: a quark and an antiquark.  

The SIMP would be smaller than a WIMP, with a size or cross section like that of an atomic nucleus, 

which implies there are more of them than there would be WIMPs. Larger numbers would mean 

that, despite their weak interaction with normal matter - primarily by scattering off of it, as 

opposed to merging with or decaying into normal matter - they would still leave a fingerprint on 

normal matter, Murayama said.  






























































