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The current understanding of space and gravity is based on Albert Einstein's general theory of relativity, which incorporates his theory of special relativity and deeply modifies the understanding of concepts like time and space. Within general relativity, gravity has two possible interpretations, a field one and a geometric one. According to the latter, that has become the prevalent one, gravity is due to the curvature of the space time tissue, represented as a rubber sheet, due to the presence of a mass. Nevertheless, this is a purely mathematical description telling nothing about the physical mechanism starting the motion. In fact, even supposing the existence, in the neighboring of a source mass, of a curved four dimensional manifold it doesn’t explain why a second particle at rest should move towards the source mass. As such, it invites attempts at derivation from a more fundamental set of underlying assumptions as those given in this book. The aim of this book is not to unify gravity with quantum mechanics. The aim of this book is to explain the cause of gravity based on the ingredients of space. In this work, we unify Maxwell's electromagnetic theory with quantum mechanics at Planck scale into a single unified field theory of time, space and matter. The unification produces a unified metric of space time and matter in which both large bodies and subatomic particles play and interact. The proposed unified equation recovers the Einstein Field Equations, solves dark matter, dark energy, and the cosmological constant problems and also confirms the observed cosmological parameters by Planck collaborations in the Lambda Cold Dark Matter as this book directs.
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Introduction
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We grow and age through space time. We die and rot through this vacuum. Surprisingly we can’t feel, touch or smell this space. This thing called space seems to be empty, a vacuum of nothingness yet it is home to stars, galaxies and planets in large amounts. How can something unphysical support such large creatures of beings that no one can hold with his little finger.  Is space physical? What are its ingredients?  Is there a theoretical understanding of the building blocks of space? Is space a fabric?

A kilogram of rice seen from afar seems smooth and unwrinkled, like rubber sheets spread across the desert. But a closer inspection reveals much more. As you approach the fabric, you may notice grains of rice close to each other. Touch the surface and you would find individual grains. The same is true for digital images: zoom far enough into an apparently perfect portrait and you will discover the distinct pixels that make the picture.

The universe itself may be granular. The space we live in may not be perfectly smooth but rather made of incredibly small discrete units call them the atoms of space. A space-time grain is so small that if you were to enlarge things so that it becomes the size of a grain of rice, then atoms would be as large as galaxies.

These granular atoms of space are predictions of quantum gravity a theory that seeks to unit gravity –the general relativity theory with quantum mechanics. Scientists around the world are on the hunt for these atoms, one of the deepest physics mysteries of our time. 

The one prediction about the nature of space is from Einstein’s General relativity theory and it goes as: Space-time is curved or the curvature of space time but it fails on grounds that it can’t explain why empty space curves. Something that curves must have at least some physical properties. The aim of this book is to explain the cause of gravity based on the ingredients of space and to do this we shall start from the basics.
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What is space?
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In classical physics space is a mathematical construct and is defined as a three-dimensional continuum containing positions and directions. In modern physics it is a boundless four-dimensional continuum known as spacetime.

According to Isaac Newton space was absolute, existing permanently and independently of whether there was any matter in it.  Other philosophers, notably Gottfried Leibniz, thought that space was in fact a collection of relations between objects, given by their distance and direction from one another. Immanuel Kant referred to space as being an experience derived from intuition. 

Although there was a prevailing Kantian consensus at the time, the structure of space according to mathematics, probably from Carl Friedrich Gauss was described by non-Euclidean geometry in which space was perceived to be curved.

It seemed that simple but it proved years later that one could not describe space without invoking motion of matter in it. Space, light and gravity were as though intertwined. When published in 1905, Albert Einstein special theory of relativity, viewed space and time as a single construct known as spacetime. In this theory, the speed of light in vacuum is the same for all observers—which has the result that two events that appear simultaneous to one particular observer will not be simultaneous to another observer if the observers are moving with respect to one another. 

In his general theory of relativity, gravity interacts with spacetime. Instead of viewing gravity as force field acting in spacetime, Einstein suggested that it modifies the geometric structure of spacetime itself. According to the general theory, time goes more slowly at places with lower gravitational potentials and rays of light bend in the presence of a gravitational field. Therefore Non-Euclidean geometry is usually used to describe spacetime.

Relativity theory leads to the cosmological question of what shape the universe is, and where space came from. These questions are related to the early studies about the properties of aether. The overall shape of space is not known, but space is known to be expanding very rapidly due to the cosmic inflation.
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