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Abstract

A perspective that relativity, dimensionality and notions of a spacetime continuum could emerge from a sub-microscopic discrete world will be explored. Space and time are said to “break down” at the Planck scale: the realm of quantum gravity. With this statement one could imply that the concepts of the continuum, dimensionality and geometry should follow suit. If ‘something’ can break down, then ‘something’ must have initially been assembled to some extent from discrete elements. It will be shown that geometry, dimensionality and the continuum can be treated as emergent concepts when one zooms out from the discreteness at the Planck scale.

We will begin with a description of how motion could take place in a discrete space - discrete time framework. The concept of a "quantum jump" describes a "quantum particle" moving from place to place without passing through intervening space. A particle’s motion limited to quantum jumps would imply that time does not change during a quantum jump and therefore must change during the period in-between quantum jumps (while the particle stops or is “at rest”). Time is therefore composed of discontinuous intervals in-between jumps. A concept of discontinuous motion is hypothesized where space and time intervals change in an independent and alternating fashion. This is a variation of loop quantum gravity’s description of time as defined by the sequence of distinct moves that rearranges a relational network’s discrete geometry that defines space.

Using this hypothesis, a form of a “discrete relational mechanics” will be developed to apply to relative particle motion and interaction. Results include derivations of the relativistic energy equation, traveling wave equation, Schrödinger’s equation, and a diffusion equation where the speed of light appears to represents a universal constant of the diffusion process.

Discontinuous motion will then be merged with a pregeometric structure of space based on Wheeler’s “Bucket of Dust” concept. Using Nagels’ enhancements to Wheeler’s concept, one can construct a 3-dimensional space where the dimension “3” is not a priori. A nested cellular approach of this pregeometric space is proposed in order to further enhance Nagels’ model. The meaning of the quantum mechanical wave function appears as described by the structure of this discrete pregeometric space, which acts to guide a particle’s discontinuous motion. This suggests that general relativity is an extension of this approach, where curvature is linked to a density gradient of space points guiding randomized discontinuous motion.

Occurring scale-variances when examining different behaviors of particles through to galaxies will be discussed. It is suggested that there are fractional changes in dimension over vast distances and hence variations in force calculations.

