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	Total mass of ordinary matter in the Universe:
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	Electromagnetic coupling constant:
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	Gravitational constant:
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	MOND acceleration:
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	Cosmological Constant:
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	[image: image] (Where [image: image] is the value of the Reduced Hubble Constant, It should not be confused with the Planck Constant)







	and [image: image] (Where [image: image] is the Baryon Density Parameter [image: image] and[image: image] is the value of theReducedHubble Constant)



Note: [image: image] 

[image: image]is the Hubble constant ( Planck units (2018) )
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AUTHOR’S NOTE
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It has been a long time to reconcile quantum physics and general relativity. To date, no globally accepted theory has been proposed to explain all physical observations. In this work, we reformulated the Einstein Field Equations (EFE) in terms of the Cosmological constant and energy density using the vacuum energy formalism. The proposed equation can be transformed into Maxwell equations in electrodynamics fields with a reduction in the background curvature. From the proposed unified equation we proved that the Cosmological constant follows a square law, that is; the Cosmological constant is proportional to the square of the MOND acceleration and the Planck mass ([image: image]).  When this result was connected to the calculations of [image: image] in the LambdaCDM, the following were the findings of the study:

	We found out that the widely popularized MOND cosmological relationships  [image: image]  and [image: image]  are wrong. Our calculations gives a true relation of
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	The mass of ordinary matter in the observable universe is calculated without using the critical density, volume or diameter of the Universe. The Results we get agrees with the recent findings by Planck who uses a critical density of [image: image]and volume equals[image: image]. To differ from this, we still get the same result of 
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	We proved that the fine structure constant is related to the present root-mean-square matter fluctuation [image: image], the baryon density parameter [image: image], the density parameter [image: image], the reduced Hubble parameter h as
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	The exact equation of the large number [image: image] has been found, connecting cosmological parameters and Planck units. Thus, a precise formulation and evidence of Dirac Large Number Hypothesis has been found, connecting the micro world and the macro world as
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	We discovered a final equation that connects  the Cosmological constant to the MOND acceleration and the Hubble constant into one Equation
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	Our Unified equation also implies a vacuum energy density of dark energy for Planck mass sized particles accelerating with a constant MOND acceleration with a force  force  [image: image]  where, [image: image]- the Planck mass. We then have the energy density of dark energy as;
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This value is in good agreement with the observed Planck (2015b) collaboration vacuum energy density of the Universe. 
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VACUUM ENERGY DENSITY AND THE COSMOLOGICAL CONSTANT 
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In this work, we propose that the energy density of a vacuum of space is proportional to the square of the Force (F) acting on particles in this space. This idea is new and has not been discovered by any physicist somewhere else. Here we propose an alternative approach, which is fully detached from any theoretical model. Instead of expressing the curvature of space time in terms of the energy density of matter present in space time, we branch off to a new proposal and profound idea; that in order to connect General relativity to Quantum mechanics we must have another field equation that explains vacuum energy density in terms of the force that acts on particles in space. 

We consider a proposed alternative to quantum gravity, in which the space-time metric is treated as classical, even while matter fields remain quantum. This idea leads to a modification of general relativity at low accelerations. 

This model-independent derivation can then be compared with the prediction in ΛCDM, or with any theory of gravity of interest.

Mathematically, the vacuum energy density [image: image] is expressed as

[image: image]

Where [image: image] is the reduced Planck constant,  c is the constant speed of light, [image: image] is the fine structure constant and  [image: image]  is a number determined by experiment, OR  [image: image] (Where [image: image] is the value of the Reduced Hubble Constant, It should not be confused with the Planck Constant)

The energy density describes classical radiation fields, not individual photons 

We deal first with a possible concern. It is noted that photons are radiation. It is often stated that radiation is a source of the field, but this statement requires crucial disambiguation in the quantum context, and especially in the light of relativistic level. This is because individual photons (Fock states) are not sources of the gravitational field, even though they reflect "curvature'' of the metric due to matter sources. Consider the energy density Eqn1. The standard account notes that the contribution, to the energy density [image: image] for radiation is with specific constants,  [image: image] the permittivity of the vacuum and E denoting the electric field

[image: image]

The fine structure constant is given as  [image: image] which when inserted into the above equation gives a relation between energy density and electric fields as

[image: image]

From the above given equation we notice that the force (F) per unit elementary charge (e ) is the Electric field (E) [image: image], 

[image: image]

We have therefore derived the energy density of the electromagnetic field. 
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1.1. The unified equation
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According to Einstein Field Equation (EFE) in General Relativity 

[image: image]

Where  [image: image]  denotes the curvature of space time (or the cosmological constant) , G is the Gravitational constant and is the [image: image] energy density. 

According to the energy density (Eqn1), when we substitute Eqn1 for the vacuum energy into the EFE above we rewrite the EFE equation in terms of the Planck Energy  [image: image]  or Planck length [image: image]  as;

[image: image]

OR

[image: image]

The above simple Equation is the Unified Field Equation that connects General Relativity to Quantum Mechanics and Quantum Electrodynamics into Quantum Gravity.

The above equation in simple terms means that the curvature of space time is related to the square of the work or energy [image: image] required to move a particle through a Planck length when a force F is applied.
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1.2. The Cosmological Constant from the Unified equation
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This section provides a mathematical proof that a unified equation implies a cosmological constant equation that scales with the square of the MOND acceleration. 

In this calculation we consider a Planck-mass-sized black hole remnant or a virtual black hole, which is a hypothetical micro black hole that exists temporarily as a result of a quantum fluctuation of spacetime.

Such Planck-mass black holes may in effect be stable objects if the quantized gaps between their allowed energy levels bar them from emitting Hawking particles or absorbing energy gravitationally like a classical black hole. In such case, they would be weakly interacting massive particles; which in this case could explain dark matter.

Now assume that this virtual black hole accelerates with an associated MOND acceleration ([image: image]) when a force (F) is applied to it according to Newton’s second law,  [image: image]  where [image: image] , is the Planck mass then the value of the cosmological constant is 

[image: image]

[image: image]

[image: image]

This value is also in good agreement with the recently observed Planck (2018) collaboration cosmological constant values and Planck units for ΩΛ = 0.6889±0.0056 and the Hubble constant [image: image]  [image: image]

The value of the Cosmological constant is very small simply because the work done to move a Planck mass sized particle accelerating with a MOND acceleration through a distance of Planck length is very small with a value[image: image]. Also this value according to the equations derived must be squared to give [image: image]

The vacuum energy density of Dark energy

Our Unified equation also implies a vacuum energy density of dark energy for Planck sized particles accelerating with a constant MOND acceleration with a force  [image: image]  where, [image: image]- the Planck mass. We then have the energy density of dark energy as;
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This value is in good agreement with the observed Planck (2015b) collaboration cosmological constant values. The above equation is similar but differs in constants from the Verlinde’s energy density result as outlined in his popular paper  “Emergent Gravity and the Dark Universe”.
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