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Dear reader,  

I am sorry, this article is still a draft also written in German English. This will be changed in  

due course. Please have a look at the logic of the arguments and not so much at the  

English grammar. Thanks a lot…… 
 
 
 

òMost of the fundamental ideas of science are essentially simple,  
and may, as a rule, be expressed in a language  

comprehensible to everyone.ó 
Albert Einstein 

 

Entanglement versus Gravity   
 

Quantum Gravity is doomed to failure because of Bellôs Inequality 

 
 

Paul Drechsel 2009
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Albert Einstein theories of relativity are seen as landmarks in theory constructions in the 

Science of Physics. The combination of the Special Theory of Relativity (SR) with Quantum 

Theory as Quantum Electrodynamics or Quantum Field Theory is one of the most successful 

theory physicists ever have created. And last but not least, his General Theory of Relativity 

(GR) about gravity and spacetime of the universe is seen as something of the Holy Grail of 

the Science of Physics. Well, despite its undeniable success, one will certainly be surprised to 

hear that 95% of the universe is still dark, which means is not explainable by these theory of 

relativity! One may wonder why physicists are so proud about a theory and completely 

convinced that it is the ultimate truth regarding the grand design of the universe even if it is 

only reliable for 4% or 5% of it; and not of the rest of 95%! 

 

Despite this empirical fact and the theoretical misery also many quantum physicists dream 

about an integration of gravity into Quantum Theory. There is already a great trek to this new 

Holy Grail called quantum gravity and the graviton as its particle. A new String Theory is the 

promised candidate. It is broadly assumed that with it Classical physics and Quantum physics, 

or the four fundamental forces of the science of physics, can finally be united, preferable 

again as a version of Classical physics. In this case it is believed - probably like a wonder – 

that the 95% of the dark universe would be suddenly illuminated and the present theoretical 

miseries will disappear.  

 

Well, I do not believe in this promised success story. Why? Simply because of Bellôs 

Inequality!
2
 It has to do with entanglement. What does it mean? Let me offer a metaphorical 

example. Assumed Alice and Bob would be positioned at the opposite ends of the universe 

and each one would have an entangled photon in his/her hand. If Alice would tickle her 

entangled photon immediately, which means instantaneously, Bob‟s photon would laugh, 

without any delay and irrespective from the huge distance between Alice and Bob or both 

entangled photons. Before Einstein this was also a latent possibility for gravity. Bell‟s 

inequality makes a radical cut between the classical domain and the quantum domain of 

                                                 
1
 For someone who is interested my Email address: paul.drechsel at online.de 

2
 For details see for example: http://en.wikipedia.org/wiki/Bell%27s_theorem.  

http://en.wikipedia.org/wiki/Bell%27s_theorem
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nature. Everything equal or below a level of 2¢  is classical, everything beyond that value 

belongs to the quantum domain. For example quantum entanglement violates this limit of 2 

by a maximal value of  2 2  or 2.828… But assumed this wonder of unification would be 

possible, what would be the consequence? Certainly it is assumed gravity should be identical 

for both domains of physical realities. Provided Bell‟s inequality is still accepted gravity 

consequently has to appear as something below 2 and as something above 2: 

2gravity gravity¢ ¢  

 

I assume this reality of gravity is also nearby a wonder. In this case at least gravity as > 2 

should be replaced by entanglement at the value of 2.828... But does it really question gravity? 

Well, at least for 2.828 entanglement and gravity have to have the same value!  

 

We know that entanglement is something of an „action at a distance‟, which means a kind of 

instantaneousity beyond any restrictions of time and space. It is handed down through the 

centuries that already Isaac Newton was bewildered by the possibility of an instantaneous 

gravity, which he already called „action at a distance‟. Should it be the same as entanglement? 

At a first glance one would not believe it but I am convinced this was the reason why Einstein 

called entanglement derogatively „spooky action at a distance‟. With the invention of the 

dogma by Einstein that no real body can be faster than the constant speed of light c, gravity 

cannot be any longer a „spooky action at a distance‟. Therefore this „spooky‟ instantaneousity 

is now only a property of entanglement, which Einstein radically questioned his whole life. 

Today entanglement cannot any longer be questioned, because it is an empirical fact. 

 

One could argue only for entangled photons the restrictions of classical space and time does 

not exist. But entanglement is more than that. It is not only a possible property for massless 

photons beyond space and time, but also a property for electrons or atoms with mass in space 

and time. But because of its instantaneousity it also has to be independent from classical mass 

or matter in space and time! Why? Because otherwise it has to be influenced by gravity, and 

after Einstein there could not be any „action at a distance‟ greater than c. Therefore my 

conclusion, entanglement has to be independent from gravity! Then it makes sense to state the 

inequality: 

2gravity entanglement¢ ¢  

 

We all know, gravity is a centripetal force. The best examples for this force are the so-called 

Black holes; massive singularities of centripetal gravity of no return. But if this is the case, 

then entanglement as a violation of Bell‟s inequality cannot be the same. It should have an 

opposite property, something centrifugal! Otherwise it would also be gravity as a centripetal 

force what cannot be! If gravity would be a property Plus +, then entanglement should be a 

property Minus –. Later on we will see that this fits very well with known facts in cosmology. 

 

Now this has another fatal consequence: If entanglement cannot fall under the restriction of 

gravity as „no action at a distance‟ in Einstein‟s spacetime, then because of its 

instantaneousity beyond any space and time it has also to be faster than the constant speed of 

light c! I assume nothing makes more noise in the science of physics than this possibility. 

Almost all physicists state like a mantra that there can be nothing faster than the constant 

speed of light c. Or, if it would be possible there would be no signal transfer which should 

never ever be faster than the constant speed of light c. I can only hope that photons will also 

believe it! My answer: This is a classical problem and no problem for quantum entanglement 

as a basis for quantum communication which has nothing to do with classical physics and its 

classical communication. Bell‟s inequality is also valid for communication!  
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Now what should gravity and entanglement has to do with each other? The quantum physicist 

Nicolas Gisin, well known for his experiments about entanglement, once had offered the 

following answer: 

 

ñIn relativity there is space-time out there. In quantum mechanics there is 

entanglement.  

 

This questions radically basic assumptions of classical physics, especially relativity. In order 

to understand this relationship better, one should have a look in our present day universe.  

 

The distribution of visible matter, dark matter and dark energy in the universe 

 

Astrophysicists tell us that the existence and rotations of the known galaxies can only be 

explained if we assume that there are 23±2% of so-called „Dark Matterô responsible for 

gravitational forces holding together these huge galaxies. Is this dark matter responsible for 

gravitational forces holding together what we can observe, the greatest surprise could be that 

there should be another huge amount of 73±3% Dark Energy responsible for the opposite 

effect of gravity, namely the expansion of the universe! The most distant galaxies have the 

highest escape velocity, measured by the so-called red-shift of their light. The following 

figure displays the present standard distribution of dark matter, dark energy and the visible 

matter and energy in the universe as a pie chart: 

 

 
Figure: 1 

 

In the literature different percentages are offered. Dark energy has a range of 73±3%, Dark 

matter of 22±2%, but intergalactic gas, stars etc. of our visible universe only 4%.  

 

Well, confronted with these realities in the universe, if Einstein is derogatively talking about 

entanglement as a „spooky action at a distance‟, with the same right one could talk about 

„spooky 95% darkness of relativity‟ in the universe. 

 

In order to come back to the last inequality above: If dark matter is also responsible for 

gravity, then one could state: 

 

26 2 74% gravity % dark energy= ¢ ¢ =  
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Is it reasonable? Observations tell us that the universe is in accelerating expansion. 

Quantitative analysis shows there is this dark energy component responsible for the 

acceleration which looks like a cosmological constant, i.e in the equation of state of density 

p w= r with 1w ~- , which mans with a negative pressure. This has to do with the so-called 

cosmological constants k with the values 0, +1, –1. Usually the cosmological constant k is 

calledL and the values of +1, –1 or 0 of general relativity are arbitrary. Einstein once 

introduced Linto his field equation in order to create a static universe. It appears in Einstein‟s 

modified field equation in the form of  

 

4
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where R and g pertain to the structure of spacetime, T pertains to matter and energy (thought 

of as affecting that structure), and G (gravitational constant) and c (constant speed of light) 

are conversion factors that arise from using traditional units of measurement. When Λ is zero, 

this reduces to the original field equation of general relativity.  
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When T is zero, the field equation describes empty space (the vacuum).  

1
0

2
v vR Rgm m- = 

Later, when Edwin Hubble observed that the universe appears to be expanding, Einstein 

called the invention of the constant Λ the „biggest blunder‟ of his life. Let us see how it can be 

revived after his death. 

The following figure can give an impression for the consequences of the cosmological 

constants k if inserted in Einstein‟s field equation: 

 

 
Figure: 2 

 

It is widely assumed that the universe is flat, probably ending in a Big Whimper; but we have 

also this kind of expansion forced by dark energy with the constant –1, finally ending in a Big 

Rip. The opposite, a contraction finally ending in a Big Crunch could happen if the constant 

would be +1; versions of it are Black holes, cosmic singularities of no return.  

 

One should be aware of a strange philosophy behind this scene of the cosmological constants. 

The theory of general relativity was once invented to explain the relevance of gravity in space. 

http://en.wikipedia.org/wiki/Einstein_field_equations
http://en.wikipedia.org/wiki/Einstein_field_equations
http://en.wikipedia.org/wiki/Ricci_tensor
http://en.wikipedia.org/wiki/Metric_tensor_%28general_relativity%29
http://en.wikipedia.org/wiki/Spacetime
http://en.wikipedia.org/wiki/Stress-energy_tensor
http://en.wikipedia.org/wiki/Gravitational_constant
http://en.wikipedia.org/wiki/Speed_of_light
http://en.wikipedia.org/wiki/Vacuum
http://en.wikipedia.org/wiki/Edwin_Hubble
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We all know since our school time that gravity is something of a centripetal force. This would 

be compatible with the constants +1. But what the hell is gravity with a negative constant –1? 

If also accepted it would lead to a gravity G with both constants +1 and –1 at once! Imagine a 

Black hole as a state of the art of  a +1 gravity and then imagine it with the negative constant 

–1! It should be something of an Anti-Black hole! Gravity cannot be both, because it cannot 

be plus and minus at once! But the idea of an anti-black hole as a centrifugal force with the 

constant –1 is not bad. I would propose: If this anti-black hole is greater than the Bell-limit of 

2, it should also have something to do with dark energy, which is also greater than the Bell-

limit of 2. We have already seen that it has a negative pressure: the equation of state of 

density is p w= r with 1w ~- . This is the same as the negative cosmological constant. 

Therefore I would like to present the following inequality: 

 

24 2 74% gravity % entanglement= ¢ ¢ =  

 

This would imply dark energy is entanglement! Does it make sense? I would suggest, 

referring to the discussions above, it is the only possibility which makes sense. I am not alone 

with this assumption. The astrophysicists Jae-Weon Lee, Jungjai Lee and Hyeong-Chan Kim 

(2007) state in their article “Dark Energy from vacuum entanglement” that vacuum 

entanglement energy associated with the entanglement entropy of the universe is the origin of 

dark energy. The observed properties of dark energy can be explained by using the nature of 

entanglement energy without modification of gravity of exotic matter. By using only standard 

model fields, the holographic principle, and entanglement theory, their model predicts the 

equation of the state and the constant d of dark energy which agrees with observations. The 

authors also claim a consistency of their theory with state parameter and holographic dark 

energy with current observational data at a 95% confidence level.
3
  

 

I mentioned that the cosmological constants L as +1, –1 or 0 of general relativity are 

relatively arbitrary. But taken for granted the cosmological constant +1 has the same effect as 

an intrinsic energy density of the vacuum, ɟvac (and an associated pressure). A positive 

vacuum energy density resulting from a cosmological constant implies a negative pressure, 

and vice versa. If the energy density is positive, the associated negative pressure will drive an 

accelerated expansion of empty space. Observations announced in 1998 of distance–redshift 

relation for Type Ia supernovae indicated that the expansion of the universe is accelerating. 

When combined with measurements of the cosmic microwave background radiation these 

implied a value of 0 7.LW @ corresponding to 73% of dark energy. Therefore I state: 

 

Dark energy = Entanglement 

 

Well, probably this sounds good for open minded physicists, but if it would be reliable, what I 

assume, then the other way round the theory of entanglement should also be able to explain 

this distribution of visible matter/energy as well as dark matter and dark energy in the 

universe. I admit, at a first glance this sounds strange, but if entanglement should have such a 

prominence in the universe as I presuppose one should also be able to explain the basic 

structure of the universe. Therefore the question: Can the distribution of 4% visible 

matter/energy, 23% dark matter and 73% dark energy explained by entanglement? To answer 

this question properly one has to analyze quantum entanglement itself. This is it what I would 

like to do next. Later I will discuss how it could fit into the model of the universe which I 

have presented above. 

                                                 
3
 Holographic dark energy is discussed by Hao Huan (2008). Se also Yin-Zhe Ma “Holographic Dark Energy: its 

observational constraints and theoretical features. (2010). 

http://en.wikipedia.org/wiki/Energy_density
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/wiki/Type_Ia_supernovae
http://en.wikipedia.org/wiki/Cosmic_microwave_background_radiation
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Quantum Entanglement 

 

At the beginnings of the development of quantum theory (QM) in the last century, Erwin 

Schrödinger, inventor of the fundamental Schrödinger equation, in the year 1936 also 

invented quantum entanglement as a consequence of superposition of this equation for two or 

more particles or states. Quantum entanglement is related to quantum measurement and 

expresses the possibility that two quantum states locally at different ends of the universe are 

properties of one and the same entangled system and can no longer be separated; or it is 

described by a couple of particles which can no longer be described by two, but only by one 

Schrödinger equation. Consequently a measurement of one particle – for example the 

polarization - decides instantaneously about the quantum properties of both particles, which 

means also about the polarization of the other entangled particle. This appears as an „action at 

a distance‟ seemingly independent of space and time . As I already argued, Albert Einstein, 

also involved in the development of quantum mechanics, could not accept this quantum 

property because it questioned basic assumptions of his theories of relativity, especially 

locality and realism. Locality means that spacelike separated particles cannot influence each 

other faster than the constant speed of light c, and realism means that particles and states have 

properties independent of any measurement. Because entanglement violated these principles, 

Einstein therefore declared quantum entanglement derogatively as a „spooky action at a 

distance‟.  

 

In an article published in 1935 with Roman Podolsky and Nathan Rosen, he postulated 

„hidden variables‟ which have been known ever since as the EPR-Paradox. It took three 

decades before John Bell in 1965 offered his now famous inequality that made an experiment 

of entanglement possible. It took another two decades before in 1982 Alain Aspect et al. 

(1982, 2000) could carry out such an experiment in order to convincingly prove that 

entanglement was a quantum physical fact and that it possessed the property of 

instantaneousity and non-locality. Again two decades later the relevance of time and space 

was experimentally questioned by the so-called before-before experiment undertaken by 

Antoine Suarez et al. (1997, 2000, 2002, 2003). Recently Einstein‟s realism was 

experimentally violated by Anton Zeilinger et al. in 2007 and by Nicolas Gisin et al. in 2008 

by violating Leggett‟s inequality (2002, 2003). Entanglement also independent from the 

principle of relativity and from the constant speed of light c was experimentally proven by 

Nicolas Gisin et al. in 2008 at Geneva. In this experiment Gisin et al. found out that the speed 

of entanglement could be many thousand times faster than the constant speed of light c; 

probably faster than10
5
∙c. In an interview the co-researcher Cyril Branciard assumed that the 

speed of entanglement is probably infinite. All in all these experiments, which all have to do 

with entanglement,
 
violate basic principles of the theories of relativity. Once again the 

statement by Nicolas Gisin (2005): 

 

 ñIn relativity there is space-time out there. In quantum mechanics there is 

entanglement.  

 

Antoine Suarez supports this point of view…  

òéthe result of the before-before experiment does not mean that ñour universe is 

without time and spaceò, but rather that in our universe phenomena occur, which 

come from outside space-time, or, in other words, do not have any material 

observable origin.ò
4
 

                                                 
4 Private Mail from 30. July 2008. Also in òHistory. The Story behind the Experimentsó In: 
http://www.quantumphil.org/history.htm, he writes at the end: òThe final results of the experiments with moving 

http://www.quantumphil.org/history.htm
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Alain Aspect, Anton Zeilinger, Nicolas Gisin and Antoine Suarez are known as reliable and 

sober experimental physicists. For example Alain Aspect, Anton Zeilinger and John Clauser 

have got the renowned Wolf Price 2010 for their work on entanglement.
5
 With their 

experiments they question established physical paradigms and theory constructions, especially 

STR, a theory which is also generally accepted and empirically verified. My intention is to 

debate this challenging state of the art regarding quantum entanglement to structures and 

properties of the known universe which I have presented above. There should be a very 

general relationship of forces in the universe all related with entanglement. Let me try to lift 

this mystery.  

 

Experiment of entanglement  

 

The following figure serves as a short presentation of an experiment with entangled polarized 

photons: (See Audretsch 1994)
 6

  

 
Figure: 3 

There is a source for parametric down-converted entangled photons. These entangled photons 

are sent in different directions to two detectors/analyzers. The detectors measure the 

polarization of the photons. The angles of polarization can be expressed by an alternative +1 

and −1. The usual classical probability for the alternative +1 or −1 of a will be  ()
1

P a
2

+ = and 

()
1

P a
2

- = . The same is true for b. Now for calculating entanglement formally we have to 

combine the analyzers and to take the angles of the analyzers for polarization in this way: 

 
Figure: 4 

With regard to the combined probabilities this leads to:

  

                                                                                                                                                         
measuring devices rule out the possibility to describe the quantum correlations by means of real clocks, in terms of 
òbeforeó and òafteró; nonlocal quantum phenomena cannot be described with the notions of space and time. This 
means there is no time ordering behind nonlocal correlations, so the causal order cannot be reduced to the temporal 
one. Quantum correlations somehow reveal dependence between the events, or logical order. Experiments show that 
this dependence, or logical order, is beyond any real time ordering. In the realm of the nonlocal quantum phenomena, 
things come to pass but the time doesnõt seem to pass here.ó  
5 This Wolf price is seen as a step before the Nobel price! I wonder why Nicolas Gisin was not honored in 2010. 
6 As I already suggested an extensive study of entanglement is offered by Audretsch (2007). Another in-depth 
discussion can be found in A. Aspect (2000): ôBellõs Theorem: The naive view of an experimentalist.õ In:  
arXiv:quant-ph/0402001v1. For more information about Bellõs inequality or Bellõs theorem see for example 
http://en.wikipedia.org/wiki/Bell%27s_theorem.  

http://arxiv.org/abs/quant-ph/0402001v1
http://en.wikipedia.org/wiki/Bell%27s_theorem
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These probabilities have to be summarized to the combined quantum expectation value QME

or to a quantum correlation coefficient  

( ) ( ) ( ) ( ) ( )1 1 1 1QME a,b P P P P++ +- -- -+= + + - + + + - 

The combined quantum probabilities as expectation value QME seen as a quantum correlation 

coefficient results in 

( )QM 2 2E a,b cos sin cos2= q- q= q 

Taking into account four directions of the analyzers of the polarization experiment for 

entangled photons including their angles: 

 
Figure: 5 

one can derive a combined expectation value: 

() ( ) ( ) ( ) ( )S E a',b E a',b' E a,b E a,b'q = + + -  

Summarizing the quantum expectation values for the four analyzers QME  one gets: 

()QMS 3cos2 cos6q = q- q 

which results in the maximum value at 22.5 degree: 

( )QM 0S 22.5 2 2 2.8284...q= = =
 

Alain Aspect et al. (1982) present the following curve fitting the data (marks) of their 

experiment for entanglement: 

 
Figure: 6 

The trigonometric formula for this curve is: 

3 2 6cos cosa- a 
 

Three fundamental correlation curves 

 

In order to understand entanglement we have to understand correlation. Entanglement can be 

seen as a super-correlation, which means, it is a far stronger correlation than the classical 

correlation. The classical correlation used in the natural sciences as well as in social sciences 

measures how two or more sets of data are related with each other. The data appear as 
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numbers or vectors. Co-relation can be expressed by the angle between these data-vectors. 

This is the same as the inner product of vectors of an n-dimensional Euclidian inner product 

space. The relationship or correlation between these data-vectors is defined as the cosine of 

the angle which is also the inner product of the normalized data-vectors as  

cosa 

The highest value is +1, the lowest –1. 

 

A classical correlation as cosa of data or vectors as cosine in an n-dimensional space simply 

expresses the relationship of each and everything in the range of +1 to –1. It is a pure formal 

aspect of an inner product space, but one should not underestimate this formal property of 

correlation as an inner product because QM and Classical Mechanics (CM) as well as SR and 

GR are based on inner product spaces, and therefore express correlations in varying degrees. 

They are, so to speak, nothing else than theories of correlations. 

 

In any classical inner product space a correlation cannot be higher than +1. Only quantum 

entanglement based in the complex Hilbert inner product space makes an exemption by 

2.8284. We have already seen there are two formulas for it:  

 

basic entanglement 
2 2 2cos sin cosa a a- =  

and proper entanglement 

3 2 6cos cosa a-  

 

Now these three correlations can be displayed together as three trigonometric functions in the 

following figure: 

 

 
Figure: 7 

 

All three curves start at the left side at 0 degree. The classical correlation cosa and the basic 

quantum correlation 2cos astart at 1, the proper quantum correlation at 2. In the figure I have 

inserted the values of all three correlation functions at 22.5 degree, which results in the 

highest value of the proper quantum correlation or entanglement. In the following a list of 

these values at 22.5 degree: 

 

Quantum correlations 

Classical correlation as cosα 

2 2=  

0 

1 

2 
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Classical correlation  
cosa

     = 0.92388 

 

Basic quantum correlation 2cos a    = 0.7071  

 

Proper quantum correlation 3 2 6cos cosa a-  = 2.8284 

 

The dividing line seems to be between the classical world and the quantum world of 

correlations, but this is not the case. Basic quantum correlation of 2cos a is within the range 

of the classical correlation which can never be greater than 1; only the proper quantum 

correlation can surpass it by the maximum value of 2.8284. 

 

Now we should realize that behind these correlations are the respective physical theories and 

the respective realities of nature. Behind the quantum correlations are the Schrödinger 

equation and the inner product space of Quantum Mechanics (QM), and behind the classical 

correlations the inner product spaces of Classical mechanics (CM), SR and GR. These formal 

mathematical spaces are backbones of physical theories referring to the physical reality of our 

universe. They offer these correlations, which are empirically validated, and they are also 

responsible for these 4% visible matter/energy, 23% dark matter and 73% dark energy. 

Referring to the inequalities above it should be evident which theory is responsible for which 

aspect of the reality of nature. Definitely the 4% for classical physics, and because the other 

23% of dark matter is also responsible for gravity it will also be included in classical physics, 

at best in Einstein theory of relativity. What will not fit classically is the 73% dark energy. It 

cannot be explained by the +1 cosmological constant, therefore it is the best candidate for 

non-classical quantum physics; otherwise, and this is a strange consequence, the Theory of 

General relativity would also be a Theory of Entanglement.
7
 But how could it be possible to 

combine these different correlations and these different percentages of matter and energies? 

Because there is ONE universe by simply adding them up! 

 

If we would assume that we have a combined classical universe and a quantum universe as  

ONE universe, formally seen both expressed by their positive maximum values of correlations, 

it would be reasonable to add these maximal correlations expressing the total formal 

connectedness of this universe: 

 

Maximum classical corr. 1 + maximum quantum corr. 2.8284 = 3.8284 

 

Furthermore, if we would understand this combined universe or correlations of 3.8284 as 100% 

and would only include the first digit after the period, for the 

 

maximum quantum correlation we would get 2.8 = 73% 

maximum classical correlation we would get  0.9 = 23% 

left over are 4% 

 

When we look further above at the pie-chart of figure 1 we can see that these percentages are 

the same as the percentages for Dark Energy and Dark Matter and visible energy/matter in the 

universe. Now this pie-chart in another appearance, related with the correlations: 

 

 

                                                 
7
 I assume this would be too much for Albert Einstein. I assume this would set him spinning in his grave, 

because his grand theory would appear a little bit „spooky‟. 
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Figure: 8 

 

We can see that the maximum correlation values at 22.5 degree are in accordance with the 

percentages of the distribution of dark matter and dark energy, including this small oval of 4% 

visible energy and matter, our visible universe!  

 

Hocus-pocus or science? 

 

Certainly one can ask the question how can it be that something like correlation which is 

nothing else than a formal mathematical measure for relatedness or, what is the same, an inner 

product, should be equivalent to the distribution of matter and energy in the universe? My 

counter-question: Why should is not be possible? Correlations are also based on these formal 

mathematical entities, because they are expressions of their most fundamental structures, their 

inner products. For both cases mathematics is mathematics! It would be better to ask, what 

can this seeming equivalence between correlations and distribution of mater and energy, 

gravity and entanglement, in the universe explain? Simply that there is a good fit between 

theory and reality of nature and that there is a huge domain of nature beyond Einstein reality 

which is called entanglement – or what is the same, dark energy!  

 

But one may wonder why I take the classical correlation cosa of 0.9 into considerations and 

not basic entanglement as 2cos a. The answer is mathematics as the backbone of the science 

of physics. Dark matter refers to classical physics and to the inner product space with the 

maximum correlation of cosa as 1. Now one has to ask what is responsible for gravity in the 

universe? This is only a cosine of 1. This is the maximum correlation for all classical energy 

and matter which is relevant for gravity! But at 22.5 degree this correlation has only a 

maximum value of 0.923…, and 2cos a is less of it. Because it has to do with entanglement it 

cannot be relevant for classical gravity. Therefore only a cosine of 0.9 can be relevant for my 

calculation. Of interest is only the difference between the cosine of 0.9 and 0.7. This 0.2 

results in this 4% to 5% of visible energy and matter! The correlation of 0.7 is still invisible. 

One has to take into account what is relevant for gravity and then to look which part of it is 

visible and which not. I admit, it appears like some hocus pocus, but I am talking about a 

theoretical model to explain some until now unexplained stuff. 

 

Coming back to the „biggest blunder‟ of Albert Einstein, the introduction of values +1, –1 and 

0 of the cosmological constant L correspond now with empirical facts. I combine them with 

my constants. If  LW  for dark energy is 0.7 or 73% and 0 27.MW @  or 27% dark matter 

(including 4% visible matter and energy) I feel free to relate both constants with the proper 

correlations discussed in this article. For that I refer to the theory of relativity regarding the 

cosmological constants and combine them with the three fundamental correlations: 

 

0.9 = 23% 

2.8 =73% 
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(Case A)  Gravity 

MW  
real

 

Classical universe := cosa 

Classical/Quantum universe := 2cos a 
Dark Matter  

(Case B)  Anti-Gravity 

LW  
Entanglement 

imaginary
 

Pure quantum universe or 

entanglement: 3cos2 cos6q- q 
Dark Energy 

 

Because these are contrary aspects of the ONE Universe, in my theory there will neither be a 

collapse as a Big Crunch nor an inflation as a Big Rip, and also no Big Whimper as an infinite 

expansion, but an oscillating universe.  

 

Case A: Classical Real Number Universe + Gravity 

 

How this oscillation appears is already offered in figure 7 above. The three fundamental 

correlations can vary and this is already described by the respective trigonometric formulas as 

the three fundamental correlation functions 

 

Classical universe := cosa 

Classical/Quantum universe := 2cos a 

Pure quantum universe or entanglement: 3cos2 cos6q- q 

 

These are all real number values which can be displayed as a cyclic universe.  

 

 
Figure: 9 

 

This is a model of an endless cyclic universe. But an oscillating universe would better be 

displayed in a circle or as a polar form. Entanglement 3cos2 cos6q- q or dark energy seen in 

polar form appears very stable and symmetrical: 
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Figure: 10 

These trigonometric formulas offer only a classical real number appearance of the universe. 

How can we represent the non-classical part? Simply by referring to the fundamental complex 

Euler formula for these trigonometric functions: 

 
ie cos i sinq= q+ q 

 

Case B: Quantum Imaginary Number Universe + Entanglement 

The complete universe would be better expressed by the complex Euler formula, including the 

imaginary sine part 

2 63 i ie ea a-  

Only this imaginary Euler formula can be the base for entanglement in the universe. This 

imaginary entangled universe can for example be displayed in the following figure.  

 

Figure: 11 

It has an amplitude of 4 compared with the classical amplitude for entanglement as 2.828… 

The combined real and imaginary part of the entangled universe can appear like the following 

figure: 
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real 

Figure: 12 

With it we have an oscillating universe as the combined amplitudes of entanglement with its 

real amplitude 2.828…and its imaginary amplitude 4. The following figure displays both 

appearances in the polar form: 

 

Figure: 13 

Now one could argue that the universe is harmonically oscillating. Well. I admit, these are 

only figures representing models of the universe, but these are also visual representations of 

our concepts and theories about our universe.  

 

Resumee 

One could argue, I would reduce very complex physical realities of nature to not even a 

handful abstract correlations. Compared with Einstein‟s or other field equations it appears as 

more than trivial. I agree, but despite its simplicity I can explain the complete 100% universe, 

whereas general relativity and all the other theories – with a remarkable exemption which I 

have discussed above - can only explain 4% of it! Why always these critiques which are only 

based on 4% of the universe?  

An example for this attitude: In 2010 Reinabelle Reyes et al. published their tests on 

Einstein‟s theory of general relativity on scales far beyond those of our Solar System. They 

report a measurement of 0 39 0 06GE . .= °  based on data from a sample of more than 70.000 

distant galaxies, which would be consistent with the value of 0.4 predicted by general 

relativity. The determination of a quantity GE  combined measures of large-scale gravitational 

im
ag

in
ary
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lensing, galaxy clustering, and the growth rate of structure as predicted by the standard model. 

Einstein‟s theory would be confirmed, despite some alternative theories were not all excluded 

by these results. 

 

Well, I would like to ask Reinabelle Reyes and the other astrophysicists one question: Are the 

73% dark energy and 23% dark matter also explained by Einstein‟s theory?  

 

I assume, my simple theory offers a more comprehensive explanation. Furthermore I put 

forward an idea. If the universe would be based into imaginarity, then it would be possible to 

explain the visible part of it as a symmetry break. What could that be?  

 

At the new greater accelerator at CERN the community of physicists is hunting the so-called 

Higgs boson, something which should give the elementary particles their mass. 

Mathematically seen such a Higgs boson appears in quantum field theory by a so-called 

symmetry break of a complex gauge field. Before symmetry breaking the imaginary gauge 

field is massless. But breaking the symmetry by forcing the field to be real number fluctuation 

about an unbroken vacuum leads to the appearance of a massive scalar field called the Higgs 

field, and the gauge field acquires mass.  

 

To put it bluntly: Either this is also hocus pocus or our theories about the Reality of Nature 

are fundamentally based on different field of numbers, which are fundamentally relevant for a 

description, explanation and manipulation of this Reality of Nature! 

 

It seems in some way or another the imaginary and real universe can also be described as such 

a symmetry break. An unbroken oscillating imaginary universe as entanglement, which is 

pure massless anti-gravitational energy,  can be forced by a symmetry breaking partly to 

appear as a universe with mass and gravity. This is describable with the help of the correlation 

curves of figure 7. Proper entanglement contains the other two correlations limited by 1. 
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