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We use Quantum Gravity Dynamics to derive the Schwarzschild solution, from a quantum mechanical point of view without any free parameters.

Introduction

This paper is based on a non-metric Clifford space of Quantum Field Theory (QFT) and it depicts a quantum relativistic formulation of gravity, the mathematical framework is based on our previous work [1], where we investigated that any object has a low wavelength (high energy/frequency) matter wave, and for relatively large bodies this De Broglie Wave is gravity. It was shown in [] that we can derive Newton's Gravitation from this hypothesis. In this paper we extend this to deriving the Schwarzschild solution. The prominent feature of this paper is to show how the Schwarzschild metric where most tests of general relativity are derived [] can be reproduced from a Quantum Mechanical Viewpoint without any curvature of space. In Einstein's view of gravity, energy has the ability to disturb space and space the ability to disturb energy; this can be seen in the following action [START_REF] Sam | A no nonsense introduction to General Relativity[END_REF] Where variation with respect to the metric gives the EFEs

The metric is the generalization of in special relativity, the major difference is moving from a flat space to a curved space. The Schwarzschild metric represents a unique, static, spherically symmetric vacuum solution of the EFE's -which correspond to the external gravitational field of a pointlike particle of mass M -is the In canonical polar coordinates this gives the line element [16] Here, is the space-time interval, is the radial coordinate of a test mass in a spherical coordinate system centered on a mass , its differential, and are the angular coordinate differentials, is the Schwarzschild radius calculated for a mass M as , is the gravitational constant, and is the speed of light. In GR particles follow geodesic paths in warped space-time. The distinction between Newtonian Gravitation and the predictions of General Relativity are quantified by in the Schwarzschild solution []. The weak field limit is thud defined as . Now

Minimizing the metric leads to equations of motion for geodesics in GR. In this paper we will show this can be derived quantum mechanical considerations without the curvature of space-time.

Newtonian Gravity

Consider an ensemble of atoms coalescing to form 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, the rigorous analysis of this has been accomplished in [1] where

In the single particle approximation we will have

The authors have shown in [] that the statistical interpretation of QM, no longer holds for infinitely many particles (classical objects) and is superseded by the WKB approximation.

Which replaces the wavefunction with the observable momenta and hence forces .

Or

Finding the Taylor polynomial of

The Taylor polynomial Using the condition (where the two could have been removed from the Taylor):

(14

)
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

Bekenstein Entropy

In order to describe the Bekenstein-Hawking entropy from the above theory of gravity, lets consider the time domain.

Finding the Taylor Polynomials of the exponentials

Taking the imaginary part of the quotient

The Second term can be written as Where a is the acceleration

We can determine the temperature as This gives Unruh/Hawking radiation result, with

Where is the quantum time, given by taking the Fourier transform of , we find This is the acceleration of Quantum Gravity Dynamics. If we let a=g, we arrive at the fundamental equation Where which is the speed of light over quantum time. Thus,

The Bekenstein-Hawking Entropy

From

We let , and knowing that , then This is the Bekenstein-Hawking Entropy. We can write higher order terms of the BH-Entropy

Finally we find the classical and quantum Entropy and Temperature

Summary:

In this section we were able to derive the Bekenstein-Hawking entropy and the Hawking/Unruh Radiation from quantum mechanics, as a byproduct we were also able to obtain a quantum acceleration in QGD that has certain consequences in the equivalence principle in General Relativity.

Quantization of Space and Time

Starting from our equation of quantum gravity

We can write

We considered the time-independent solution for the quantization of space with constraints that would apply to a body such as the earth i.e. non relativistic speeds and obtained;

We then used the first Taylor approximation of

We used the De Broglie relation to convert the mass into wavelength and finally

The equation illustrates that is the shortest measurable time on earth based laboratories i.e we can never measure a distance in a certain field of wavelength

(19)
Furthermore, any observer in earth based laboratory can only measure Hence x is a physical length iff thus Any length that is not in D space does not correspond to a physical length and can never be measured in an earth based laboratory.

 This illustrates that our concept of length in a gravitational field is not arbitrary, length can only be measured in discrete quantas.

Let's define

Similarily,

Taking the first polynomial

We use and

(20)
 Time in a gravitational field cannot be measured at random only discrete values can be measured.

In this section we will use the equations of Quantum Gravity Dynamics (QGD) to find an equation that relates the gravitational acceleration (g) with energy.

Taking the first Taylor polynomial of

Let and

Using we find A relation between wavelength and the gravitational acceleration. From the previous section we saw how the shortest measurable distance will be Similarly Finally  Any speed in a gravitational wave can be measured, however, the maximum speed will be that which the wave itself travels  The speed of the gravitational disturbance will always be equal to c  Time and distance cannot be measured at random but only in discrete values of and This gives the integer with accuracy, where the 15% error is mostly due to an assumed value of , while in practice the value of g is varies from region to region.

The Scalar Invariant and the Schwarzschild Solution

It was shown in [1] that time is another form of energy, given by Using We find that A glance at this equation shows how, time and gravity are different aspects of the same phenomena and that in flat space, time is caused by gravity.

The measured time depends on gravity, thus different observers will measure different quantities.

The time is different from the time measured by clocks in a gravitational field, let's consider two different forms of time 1. The measure of the strength of the gravitational field, this is the "quanta" of time, it is a measure of the strength of the gravitational field and depends only on the energy/gravitational field at that point in space Near a black hole (extremely large energies) times slows down. 2. The time it takes for the planet to revolve around the sun. A measure of duration of an event.

s "duration of time" depend on not only the strength of the gravitational field (E), but on the duration, by n.

Time is another form of Energy

It will be extremely effective if we introduce a quantity which is a dimensionless quantity (22) Unlike that depend on other parameters, is invariant and has no units.

measures the true 'how long' an event took place, unlike measured time, which is frame dependent. So we have

Thought Experiment: To make this more lucid, lets propose a thought experiment. Say you are conversing with a certain well informed extra-terrestrial life form about current affairs, somewhere along this intriguing conversation, you ask the Alien, call him Bob, how long is your day, mine is 24hr, so I know what time to call you tomorrow. Bob quickly replies that his day is . A great misunderstanding would ensue. Any use of fundamental constants, is relative, without invoking manmade standards, as well as the probable scenario that they have not yet discovered that constant. The invariant scalar solves this extra-terrestrial enigma by requiring Alien Bob to provide his quantum time as well (or simply his value of g, since they are interchangeable), Bob readily gives his value of g: τ =

. With this we could use equation of time to determine the dimensionless scalar invariant, thereafter convert to hours. Observe this measure of time has no units and it is the same for all observers in the universe. If one is given to curio to further ask Alien Bob, how tall he is, from our studies in QGD, we realize that length is not an intrinsic quantity but depends mainly on gravity, just like time with their symmetry summarized as

We saw how two observers will always measure the same value for the invariant . So if we have two observers A and B in different frames measuring the same length x, then;

By definition of the invariant , therefore;

If we recall that the  Gravity becomes precisely defined when the uncertainty of the Schwarzschild radius has a definite value, such that Then Will be the gravitational field at the Event Horizon, this is where gravity is initially generated, then it's easy to show that (24) This is the length contraction due to gravity, similarly for time;

If we now consider the quantity Where m and t are quantum gravity numbers with metric

The last three terms represent the Clifford Space, the arena which all events occur while t is due to the energy of the particles in this arena such as gravity, and since time is gravity the combination of and gravity form a composite space-time. Let's define Gravitational space-time is a composition, of Clifford Space and energy due to gravity, which is the principal cause of time.

From we can write

We consider a space and time interval , between two points. But length contracts and time dilates, in spherical coordinates we will have; Since , then

It is shown here that the time dilation -perhaps the most significant consequence of General Relativity -is not an effect solely explained by curved space but follows inevitably from Quantum Gravity Dynamics and how the solution is only approximate 

The last term is responsible for the light deflection and Mercury's precession and is solely due to the gravitational dilation (Schwarzschild solution) [35].

We can also write the space-time invariant using quantum gravity dynamics to elaborate on the quantization of space and time, since

We can write

The action can be written as Where With For motion of non-relativistic test particles

The Kerr Solution

The equation of Quantum Gravity Dynamics

Has two solutions for y=z=0

The entire formulation of Quantum Gravity Dynamics has used the first equation With the scalar invariant While the second formula has been largely ignored, in this section we show how there is a more direct formulation of QGD, using solution 2. From the solution But But in special relativity, the velocity can be caused by anything including gravity, as such From this we can write the generalized Newton's Law of Universal Gravitation as:

1.7) The dual gravity paradox:

In this text we have derived gravity from a quantum mechanics viewpoint, guided by the idea that gravity instead of curvature of space, as first proposed by Einstein, is the De Broglie wave. Let us make this distinction using a thought experiment. Paradox: They ask themselves how can gravity be due to two seemingly (unrelated) forces?

1) The warping of space as per Einstein 2) The Matter waves of quantum mechanics They are led to two competing theories i.

Gravity is caused by the warping of space-time.  If this is true. There must exist a yet unobserved force due to matter waves of planets, stars etc., i.e. gravity should be at least twice as strong as it is now ii.

Gravity is caused by matter waves.  This resolves the paradox. Hence;

Conclusion:

In this paper we presented Quantum Gravity Dynamics (QGD) as an alternative of GR and it was discovered that the theory can produce the celebrated Schwarzschild solution without any assumption of curved space, this indicates that all tests that fall under the Schwarzschild solution of GR are also true for QGD. Furthermore, the theory has quantum effects, that signify that times and distances can only be measured in discrete values, this is perhaps the most stringent test of GR that is accessible using current technology in the quantum realm.

4 Experimental Implications and tests: 1

  . By experimentally finding the shortest times and distances that can be measured in an earth based laboratoryWhere the value of g has to be determined in that laboratory2. By studying experimentally the discrete nature of time and distanceTo analyze the discrete nature of times and distance

	And		
	 Test #1: The Bohr radius		
	This gives the integer	with	accuracy

 Test #2: Shortest time ever measured The shortest measurable time to date was recorded by [Schultze et al, 2016] to be 850zeptosecond

  It becomes evident from this analysis that time dilation is an inherent property of this equation, for a more general configuration, we have

	This allows us to write the line element with angular momentum	as,
	Or	
	Similarly	
	Which corresponds to the Kerr solution of General Relativity for	
	Where for	
	Which is the Schwarzschild solution.	

Acknowledgements:

The Author is indebted to Dr. Tolga Yarman for his extensive review on my papers of gravitation and thanks to Prof D.P. Smits for the intriguing discussions on gravitation and support of this work, he would also like to express a great appreciation to James W. Douglas for our dialogues on gravitation as well as the proof of his shell theorem and finally to my student Linington for persuading me over the years to keep working on these papers on gravitation.