arXiv:physics/0107050 20 Jul 2001

The Relationship between the General Theory of Relativity and Quantum Theory: How they combine to form a Complete View of the Universe

This article describes the relationship between the General Theory of Relativity and Quantum Theory. An in-depth understanding of either theory is not required as the relationship between them resides at their most basic levels. Once this relationship has been exposed, it is shown that these two theories do not contradict but rather complement each other. To fortify this understanding the simple method of combining these theories to produce a complete picture of our universe is presented.

Although we view the universe in three dimensions Einstein has shown us, through the General Theory of Relativity, that our universe is actually made up of four or more dimensions. The core functionality of the General Theory of Relativity is to map this four-plus dimensional space to the three-dimensional space we are so comfortable with (and visa versa). The basic concepts used by the General Theory of Relativity provide a mapping not only between 4+-D space and 3-D space, but also between spaces of any number of dimensions (e.g. 2-D space to 1-D space). A simple example of mapping a higher dimensional space to a lower one is given in Philpot_fig1, where 2-D space is mapped to 1-D.

Philpot_fig1: A mapping of three particles from two-dimensional space to one-dimensional space. B? represents the location of particle B within the one-dimensional space defined by the line joining particle A and C.

The number of dimensions in any model is a direct result of the relative distances between the particles within that model. For example, models containing three particles can have either one or two dimensions: If the distance between the outer particles is equal to the sum of the distances between each outer particle and the center particle then these particles exist in one-dimensional space. If however the sum of the distances between each outer particle and the center particle is greater than the distance between the two outer particles then they exist in two-dimensional space, as they can no longer lie on a single line. When the distance between multiple particles is such that they can no longer be represented on a single plane then these particles exist in 3-D space and so on to an infinite number of dimensions.

The basic function of both the General Theory of Relativity and Quantum Theory is to map one space to another. In contrast to mapping spaces of differing dimensions Quantum Theory maps sub-dimensional space to one-dimensional space. Sub-dimensional space refers to space that cannot be represented by a model no matter how many dimensions it occupies. It is again the relative distances between particles within a model that determines whether or not it exists in sub-dimensional space. For a model to exist in sub-dimensional space the distance between two particles must be greater than the sum of the distances from each to a third particle.

Philpot_fig2: A mapping of three particles from sub-dimensional space to one-dimensional space. Due to the relative distance between particles A and C, and their relative distances with particle B, a 1-D representation of these particles results in two locations for particle B (B0 and B1). B? represents a possible location of particle B within 1-D space (based on an average of B0 and B1).

Philpot_fig2 depicts such a model containing three particles A, B and C. The distance between A and C equals 10m, A to B is 5m and B to C is 3m. There are two locations for particle B: both 5m and 7m from particle A. Although this scenario is just as valid as those that result in four-plus-dimensional space, there are no allowances for it within the General Theory of Relativity.

Where the General Theory of Relativity ends, Quantum Theory begins. Quantum theory tells us that particle B can reside in two places at once, although the reasoning of how is not defined. Some interpretations predict parallel universes where each universe has a different location for particle B, somewhere between (and including) the two location of B. Only once an observer views particle B does it reside at a single location.

To gain a complete view of both these theories imagine a universe where the relative distances between particles is not restricted to three dimensions or non-sub-dimensional space. Now imagine an observer looking at this universe who can only represent non-sub-dimensional space with a maximum of three dimensions. What does the observer see? All dimensions above three collapse as described by the General Theory of Relativity and where sub-dimensional discrepancies exist, choices are made about the location of particles (as described by Quantum Theory).

In this scenario, particles themselves never need to be restricted to 3-D space and are also able to reside in sub-dimensional space; it is only the observer?s view of the universe that is restricted. It is not necessary for particles within the universe to choose between locations, as with Quantum Theory, but this could simply be a task left to the observer. Nonetheless, an observer?s ability to remove sub-dimensions by fixing the ?actual? location of particles does allow for all observers to view all particles at the same location regardless of each observer?s mapping strategy.

The effect of the observer?s inability to see the universe as it truly is skews his interpretation of the laws that govern this universe just as it skews his representation of it. Particles maintaining their relative speeds may (as a result of the observer?s mapping of the universe) be viewed as accelerating with respect to each other. The observer then concludes he is witnessing an exception to the law of inertia and attempts to develop a new law to explain it.

By combining the General Theory of Relativity and Quantum Theory an observer is able to map his skewed view back to the unrestricted universe and thus interpret the laws as they apply to the particles within the universe. By applying the laws of only one of these two theories observers only undo the mapping from either the sub-dimensional discrepancies or the 4+ dimensional ones. The distortions caused by 4+ dimensional mapping increase as a wider view (large groups of particles) of the universe is represented. In contrast the distortions due to sub-dimensional mapping increase with a more micro view of the universe (particles very close together).

As a result observers are able to get away with unmapping just those distortions caused by sub-dimensional mapping when viewing the universe at an atomic level, or just those distortions due to 4+ dimensional mapping when viewing the universe at cosmic levels. The middle ground where we normally perceive the universe, however, requires unmapping of both types of distortions before we can see it reasonably undistorted.

The relationship between the General Theory of Relativity and Quantum Theory had been left undiscovered for many years due to a lack of understanding as to why the universe supports Quantum Theory. Once this relationship is exposed the complementary nature of these two theories is uncovered and the method of combining them to form a complete view of the universe becomes as simple as applying both at the appropriate times. For example, to determine the locations of particles after a specific length of time given their initial locations and speeds, first the new relative locations are calculated. Then, where 4+- and sub-dimensional discrepancies exist, the General Theory of Relativity and Quantum Theory, respectively, must be applied.

The discovery of the relationship between the General Theory of Relativity and Quantum Theory came about during the development of a new theory of the universe: Philpot?s Theory of Mutual Time Displacement. This new theory considers the universe within a model that does not restrict the relative distances between particles. By combining time and space by expressing one as an aspect of the other, Philpot?s Theory is able to predict many complex concepts, including aspects of electromagnetic waves, gravity, Quantum?s single- and double-slit experiments and much more. No longer skewed by the mapping of our universe to a more restricted model, these concepts can be viewed in their true forms. For more information see http://www.philpotsmtd.com .

Author, Craig Philpot