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We illustrate that by viewing gravity as the De Broglie wave of quantum mechanics, we are able to construct a working theory of quantum gravity. We also demonstrate that this non-metric theory of quantum gravitation reproduces the Schwarzschild solution

Introduction

General Relativity (GR) has been extremely successful, and has provided some of the greatest insights in the history of physics with its mathematical beauty and by passing all experimental tests to date exquisitely. But the idea that space-time is curved -the cornerstone of GR -is not derived from a gauge theory argument but must be introduced as a priori assumption. But this assumption not only violates classical mechanics, but perhaps more importantly the very foundations of Quantum Theory. Quantum Field Theory (QFT) and Cosmology are leading us to question the validity of this priori assumption of curved space gravity [START_REF] Peskin | An introduction to Quantum Field Theory[END_REF]17,18,[START_REF] Milgrom | [END_REF][START_REF] Matshaba | Theory of Universal Origins[END_REF];  General Relativity (GR) and Quantum Theory (QT), have strictly opposing postulates about space. The latter in favor of a fixed background while the latter favors a dynamic background that interacts with matter and energy.

 General Relativity is in its very formulation expected to have severe complications. Because, it has no regard for the microscopic world -it is not built from the ground up (microscopic to macroscopic).

 In the cosmological arena unsolved problems such as dark energy, dark matter, and the inflation force seem to be gravitational in nature -an apparent breakdown of General Relativity.

 General Relativity is plagued by singularities that are an inherent property of its own equations  Many authors and researchers have been led to question the very existence of dark matter and dark energy on galactic scales and most predictions do not fit observations, such as the problem with an observed lower density of the halo in the inner galaxy than predicted [START_REF]Problems with the dark matter and dark energy hypothesis, and alternative ideas[END_REF]  The theory requires more than 95% of "dark entities" in order to describe observations about our universe.

These are some of the reasons that have led many researchers into the pursuit of a new theory of gravity -The Quantum theory of Gravity. In the theory that we propose, we will see how from the most basic concepts of quantum mechanics, a non-metric theory of quantum gravity can emerge that has the power to not only be mathematically simpler than General Relativity but offer insights into quantization of gravity. 

Postulates

1. The Zeroth Postulate: Space is the fixed three dimensional extended Clifford Space that does not interact with matter or energy.

The LLN Postulate:

The WKB approximation of quantum theory (few particles) will become exact for quantum gravity (many particles).

Matter Wave postulate:

All objects with a well-defined Schwarzschild radius, have an intrinsic permanent matter wave around them called gravity.

What is a theory of quantum gravity?

In a naively crude definition; any set of self-consistent equations involving the discrete nature designated by the ubiquitous Planck's constant (h), with the capability of reducing to Einstein's Field Equations in an appropriate limit. These equations will describe the regime where relativistic quantum gravitational effects become important.

The Clifford Algebra

It has been 91 years since physics saw the inception of the relativistic Dirac equation, and among the varied lessons that it dawned upon physics was that the Clifford space [1,[START_REF]Geometric Algebra and its Application to Mathematical Physics[END_REF], is the suitable mathematical formalism to formulate physical theories. A vector a in Euclidean Space;

̂ ̂ ̂

With polar basis vectors ̂ ̂ ̂ , this space requires axial basis vectors ̂ ̂ ̂ , 'complex numbers' to define negativity in this space.

As such Clifford algebra can be considered as a natural extension of Euclidean space ̂ ̂ ̂ , with addition to the time dimension, where the presence of an additional basis vector leads us from a four dimensional algebra (with the addition of time) to an eight dimensional one consisting of: a scalar 1, three basis vectors ̂ ̂ ̂ , three bi-vectors ̂ ̂ ̂ , ̂ ̂ ̂ , ̂ ̂ ̂ , and one trivector (pseudoscalar) ̂ ̂ ̂ ̂ . The three basis bi-vectors describe the rotations in three space. Such that an event a, measured in some frame S is thus

̂ ⁄ ̂ ̂ ̂
 The anti-Euclidean metric describes the symmetry properties of the physical space that we seem to belong to, that of a space that preserves parity [1]  The non-invertibility gives physical insight into conserved quantities and limitations of physical systems  Rotations and negativity is given a proper formulation in this algebra.  The algebra can be readily expressed in matrix form.

Summary: Our theory of Quantum Gravity Dynamics is formulated in a Clifford ℂl(1,3) space [1] with the addition of hyperreal numbers[36]i.e the 'Hyper-Clifford Space'.

The Quantum -Classical Connection

The wavefunction in QT is defined by Born as
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But this probabilistic and statistical interpretation evidently fails for Gravity and must be superseded by a different interpretation to successfully interpret gravity. As such by our assessment, the major problem in unifying gravity with QT is more of an interpretation problem. How the wavefunction is interpreted is the cornerstone of QT. In QT we know that an alternative interpretation of the wavefunction is

| |
This is the WKB approximation [9,[START_REF] Li | The WKB approximation[END_REF] The WKB method was originally proposed for obtaining approximate eigenvalues of one-dimensional Schrodinger problems in the limiting case of large quantum numbers. It allows us to approximate the wavefunction with the momentum P ( which is an observable. This equation is vastly important, as it defines the wavefunction for few particle systems as in QT and many particle systems suitable for gravity. In a nutshell, the WKB approximation allows us to replace the wavefunction with the momentum ( .

POSTULATE #2:

The WKB approximation of quantum theory (few particles) will become exact for quantum gravity (many particles).

| |

An alternative definition (where we have used

) √ (1) 
or
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This allows us to extract the momentum, and hence the force from the wavefunction.

The WKB Method can be regarded here as quantitative way of describing the Law of Large Numbers (LLN) [START_REF] Weisstein | Law of Large Numbers[END_REF], although for a few particles it is only an approximation method used in varied fields such as quantum mechanics and cosmology [9,[START_REF] Li | The WKB approximation[END_REF]. For a large enough ensemble of particles the approximation becomes exact being suitable for a study in gravity. This is the link between the very small and the very large.

Proofs of varying degrees of rigor have been advanced that demonstrate the exactness of the standard WKB quantization condition [START_REF] Sergeenko | Semiclassical wave equation and exactness of the WKB method[END_REF] and with recent advances in the Langer correction [] to the WKB method as well as the Supersymmetric WKB (SWKB) method [START_REF] Sergeenko | Semiclassical wave equation and exactness of the WKB method[END_REF] which is a modification of the standard WKB quantization for obtaining the quasiclassical eigenvalues of nonrelativistic Hamiltonians [START_REF] Sergeenko | Semiclassical wave equation and exactness of the WKB method[END_REF] has made the WKB method a powerful tool in QT. To illustrate its power and exactness, we show how these potentials have been solved in the Schrodinger equation [START_REF] Sergeenko | Semiclassical wave equation and exactness of the WKB method[END_REF] by the WKB method:

The Morse Potential: [ ] ( ) [ ]
The first-order WKB quantization condition appropriate to this equation is

∫ √ *[ ]+ ( )
Introducing a variable , we reduce the phase-space integral to a well-known one and get the exact energy eigenvalues
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The Hulthen potential:
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The leading order quantization for the Hulthen potential is
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Replace the integral along the interval [ ] by the contour integral in the complex plane of the variable ρ,

, where contour C encloses the classical turning points [ ]. Using the method of stereographic projection, we should exclude the infinities outside the contour C. Excluding these infinities we have
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The resulting exact energy eigenvalues is

( )
The WKB method was originally proposed for obtaining approximate eigenvalues of onedimensional Schrodinger problems in the limiting case of large quantum numbers, we have seen how using the modified WKB method SWKB It can be demonstrated [START_REF] Sergeenko | Semiclassical wave equation and exactness of the WKB method[END_REF] that the modified leadingorder SWKB quantization condition in each and every case reproduces the exact energy eigenvalues for a class of solvable potentials. The WKB method is of utmost importance not only to quantum mechanics but also to serve as a bridge from quantum mechanics to classical mechanics.

Summary:

The major concept of this section is that the statistical interpretation of Born is unsuitable to describe gravity and must be superseded by the WKB method which is adequate for a large number of particles (Gravity).

The de Broglie Wavelength

Matter waves represent the essence of Quantum Theory (QT)-wave/particle duality. It's most striking feature, is its universality and generality. This fundamental idea led to the development of QM and QFT [41,[START_REF] Matshaba | Theory of Universal Origins[END_REF]. It seems reasonable that the foundation of any quantum theory, such as QG, should exhibit this property at its core. In essence

In this paper we wish to extend this duality to all forms of matter and radiation including planets and stars [41].

 Elementary particles exhibit a wave particle duality  Objects with a well-defined Schwarzschild radius, have a permanent matter and permanent wave around them. Matter Wave postulate: All objects with a well-defined Schwarzschild radius, have an intrinsic permanent matter wave around them called gravity.

There is another implicit consequence of the de Broglie relation, which we would like to make explicit.

( )

 There is a conservation that exists between matter and gravity, such that the sum of the two is always equal to zero.  Gravity can be regarded as negative energy, whereas matter has positive energy, such that exactly equal to the energy of the object.

The Generalized Schrodinger Equation

By studying an ensemble of particles in space, we realize that the defining factors of gravity will be the density of the ensemble, the linear and angular momenta, the temperature and the generalized pressure  Density: density as opposed to mass requires that (two masses separated by light year distances do not have the same summed gravitational effect on test mass A, as two masses in close proximity)  Linear and Angular Momenta: By relativity motion 'adds more mass' to an ensemble as such generates more gravity. In order for energy to be conserved the linear and angular motion increases the magnitude of gravity  Generalized Pressure: The pressure acts as an external force to the ensemble affecting momenta, density, etc. as we observe in the evolution of stars. We can add the stress and strain to this generalized pressure.  Temperature : The temperature will affect the kinetic energy of the constituencies of the ensemble, this increase/decrease in relativistic mass will affect the gravity N.B! The general form of the source will be approximate to that of the stress energy tensor with units of energy.

The Hamiltonian of Quantum Gravity Dynamics

as can be written in Clifford Space ℂ with extensions of hyperreals as

Where
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Where the Greek indices is summed over the usual 'Einstein Summation Convention'
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We consider a spherically symmetric object, approximated by objects such as stars, planets etc. This object is made up of a large number of particles (N) and the matter wave will be governed by Schrodinger's equation

(2)

The L.H.S of the equation describes gravity, whilst the R.H.S describes the object. This is similar to Einstein's field equations, where instead of a geometric viewpoint of gravity, we make use a wave viewpoint.

Solving this equation is extremely difficult in general because the particles within the body are interacting [41]. In a theory of gravity however, we realize that the interactions are electromagnetic and gravitational interactions are too weak and can be neglected, Where is the Hamiltonian of Quantum Gravity Dynamics We introduce the Weyl or Chiral representation with matrices The generalized Schrodinger equation as is, is still incapable of fully describing matter, and needs to be generalized by Clifford algebra.
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Where ( ) ( )
Or in semi-matrix form as

[ ] [ ] [ ]
The qualitative behavior of quantum gravity:

 All objects with a well-defined Schwarzschild radius, have an intrinsic permanent matter wave around them called gravity.

 Gravity becomes precisely defined when the uncertainty of the Shwarzchild radius has a definite value, such that and the momentum has a definite value P.  The gravity wave/field of a body acts as if all the mass is concentrated at the real/fictitious black hole of that object with Schwarzchild radius .

 The wave/particle duality of matter waves will have a well-defined particle (object) and wave (gravity) in the many body classical regime.  The gravity wave emanates radially from the fictitious Shwarzchild black hole of every large enough object.  The energy of these waves will dampen as they move through space Using the generalized matter wave equation

[ ] Or in matrix form [ ] [ ] [ ]
The linearity of the general Schrodinger's equation allows us to write the solution which will be of the form postulated by Dirac [START_REF] Koepf | Taylor Polynomials of implicit functions, of inverse functions and of solutions of ODE[END_REF] and later refined by Feynman [START_REF] Koepf | Taylor Polynomials of implicit functions, of inverse functions and of solutions of ODE[END_REF],in the path integral formulation.

∑ ∑ ∑ |

If we define ∑ , as the "rest wavefunction" of the object, similar to the rest mass and energy, we have These plane waves describe how fundamental waves, such as gravity propagate from the source [START_REF] Matshaba | Theory of Universal Origins[END_REF]. The Hamiltonian of Quantum gravity dynamics, as opposed to that of Quantum Electrodynamics or quantum chromodynamics will have the following terms;

∑ ∑ (4) 
Where and are the Dirac Matrices [START_REF] Matshaba | Theory of Universal Origins[END_REF], which signify that the total energy of a single particle will be due to its mass and momentum in space, as such the energy of the wave will be equal to this.

In order to solve this equation in a form suitable for gravity,

We redefine the wavefunction in terms of a more familiar variable √ Since , then Thus

The moving body

We can describe the dynamics of a moving body as

∫ ∑ ∫ ∑ [ ∫ ]
Where the basis vectors

[ ] [ ] [ ] [ ] Such that [ ∫ ∫ ∫ ∫ ] [ ] [ ] [ ] [ ] [ ∫ ∫ ∫ ∫ ] [ ]
We will use the following boundary conditions for gravity

To solve this

[

The solution will be

√ √ √ √ thus [ ] [ ] [ ] [ ] [ ] or [ ] [ ] [ ] [ ] [ ]
Where also by using the boundary condition and positive

E [ ] [ ]
Its easy to show that for and thus; [ ] The equation described above is fully covariant with respect to Lorentz transformations.

Summary: The integral concept of this section is that all objects; planets, stars, blackholes, have a permanent matter wave around them called gravity. We also defined the Hamiltonian of Quantum Gravity Dynamics which is approximate to the Dirac equation.

Newtonian Approximation

For the rest of the text we will treat objects as particles, this approximation will be

[ ] ∫ ∑
Using the WKB approximation and our LLN postulate:

The LLN Postulate: The WKB approximation of quantum theory (few particles) will become exact for quantum gravity (many particles).

| |

We know that , 

The Newtonian approximation could also have been derived by using the constant in

[ √ ]

With N.B! only the real solutions correspond to physical reality and the subsequent terms will fall off as

Trajectory of a non-relativistic particle:

Shell theorem for exponential potential energies

The shell theorem was proved by Newton for both the exterior and interior case; jointly these have been regarded as Newton's shell theorem. They address the exterior and interior gravitational fields of a uniform spherical thin shell of mass. The result of the theorem for a given gravitational model is extremely useful for describing the field of a distribution of mass [START_REF]The shell theorem in non metric physical relativistic gravitation theory James W. Douglass[END_REF]. This is vital in treating any object with arbitrary spatial extent with a point particle or semi-equivalently as a fictitious black hole at the center of mass of gravitating objects.

Can objects in our exponential field in its full generality, be treated as point particles similar to inverse square law "fields" of Newton and Einstein? It was recently proved by Douglas 2018 [START_REF]The shell theorem in non metric physical relativistic gravitation theory James W. Douglass[END_REF] that the exponential gravitation potential function satisfies both conditions of the shell theorem, namely that the external gravitational field of a thin uniform shell of mass M is identical to that of a mass point M located at the center of the shell, and the interior field is zero [START_REF]The shell theorem in non metric physical relativistic gravitation theory James W. Douglass[END_REF].

Trajectory of a non-relativistic particle

⁄ ̇ ( ) Hence ̇ ̇ ( )
The Taylor polynomial of Finally we have [START_REF]Hyperreal Numbers for Infinite Divergent Series Jonathan Bartlett The Blyth Institute, jonathan.bartlett@blythinstitute[END_REF] Conclusion: it has been demonstrated in this paper that we can derive Newton's Law of Universal gravitation from the laws of Quantum Mechanics and that there exists higher order terms to standard Newtonian Gravitation, these higher order terms are quantum in nature and vanish in the classical case . In the next article the authors will expand this analysis to General Relativity.

  two could have been removed from the Taylor):

  Albert Einstein in a letter to Besso in 1954[28] [I consider it quite possible that physics cannot be based on the field concept (differential geometry), i.e. continuous structures. In that case, nothing remains of my entire castle in the air, my gravitational theory included].
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