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I. Introduction 

Theories of the universe through history have posited the Earth, the solar system, or our galaxy 

as central.  Most current candidates for a fundamental theory posit space-time as central.  

Theories that require more than four dimensions propose that the “extra” dimensions are 

additional dimensions of space-time.  This essay will speculate that space-time, and thus its 

constituent, time, are not fundamental or “special,” and that there are extra dimensions, but 

they are not space-time dimensions. 

The author’s last education in mathematics was a high-school-level calculus course taken thirty-

seven years ago, which leaves the arguments put forward herein lacking in any mathematical 

rigor.  Due humility requires acknowledging the tremendous handicap this poses, and the near-

certainty that what follows is “not even wrong.”  In that event, at least this essay’s brevity will 

avoid too great a waste of the reader’s time.  In the unlikely alternative that something herein 

proves worthwhile – well, one can hope. 

II. Time is Indivisible from Space 

Though the Theory of Relativity introduced the notion of time as part of space-time, our 

instincts insist on treating time as somehow independent of mere distance, mysterious and 

special.  The very contest in which this essay is being entered betokens that habit of thought, as 

do notions like time travel.  As a first step toward the later arguments in this essay, I would 

propose a more prosaic view of time as indivisible from space, i.e., that time cannot exist 

without spatial dimensions.  To put it somewhat tritely, if there’s nowhere to go, it takes no 

time to get there. 

While this view seems simple enough, it can provide a context for consideration of fundamental 

topics like time’s arrow.  Discussions of time’s arrow often refer to the metaphor of “running 

the movie backwards.”  But consider that whether the movie shows a trip from Abilene to Biloxi 

or is run backwards to portray the reverse, there is a positive distance traveled.  Stating it more 

universally, there is no conceivable path whose end will leave one closer to one’s starting point.  

There is no way to travel a negative distance, and thus no way to reverse time’s arrow or travel 

backward through time.  In this view, time’s arrow is given its direction by the mere existence 

of positive spatial dimensions. 

 



III. The Double-Slit Experiment 

Let’s examine one particular aspect of the double-slit experiment: the fact that when both slits 

are open, an interference pattern is produced on the target, even if particles are only allowed 

through the slits one at a time.  This is often described as evidence of wave-particle duality.  

Another way to think of it is as a demonstration that the effect is not time-dependent, or to put 

it in slightly different terms, the interference does not take place in (space-)time. 

IV. Other Dimensions 

Gravity can be described as a force, as providing a property to objects (mass), as an exchange of 

particles, or as an effect of the geometry of four-dimensional space-time.  Light or 

electromagnetism is commonly described as a force, as providing properties to objects (e.g., 

magnetism, electrical charge), or as an exchange of particles.  Consider the possibility that light, 

analogously to gravity, is an effect of the geometry of the “electromagnetism” dimension (I 

apologize at this point for not knowing whether this has anything whatever to do with Kaluza-

Klein theory), and further consider other forces/properties (the weak and strong forces, spin, 

etc.) as effects of the geometries of yet other dimensions.  Must all these other dimensions, if 

they exist, be space-time dimensions?  The fact that other forces/properties differ from 

gravitation/mass seems to point toward different (non-space-time) origins, and the results of 

the double-slit experiment appear to require that the interference effect take place in one or 

more non-space-time dimensions. 

Various theories and hypotheses of cosmology and fundamental physics have proposed “extra” 

dimensions so small as to be undetectable.  I speculate that they have not gone quite far 

enough, and that the extra dimensions have no size at all.  Therefore (see topic II above), time 

cannot exist in these extra dimensions. 

V. Interactions Between Dimensions; Causality 

Forces and properties other than gravitation/mass obviously manifest in space-time, so if these 

other forces and properties are viewed as the products of non-space-time dimensions, these 

other dimensions must interact – be “interwoven” – with space-time.  (Query the possibility 

that stable particles such as protons represent particularly stable configurations of such 

“interweaving,” and vice versa for short-lived particles.)  Though what I’ve argued are the 

results of interactions in non-space-time dimensions, or between those dimensions and space-

time, such as the results of the double-slit experiment, are strange enough to have earned the 

collective label “quantum weirdness,” they have never been shown to violate causality.  Thus 

other forces/dimensions manifesting in space-time obey space-time causality rules (e.g., the 

speed of light does not exceed the space-time “speed limit,” c), but this does not require that 

other dimensions must be dimensions of space-time.  Causality rules in space-time (e.g., effect 



cannot precede cause) are expressed in terms of time and distance, but this in no way 

precludes non-space-time based causality rules in non-space-time dimensions. 

VI. Can There Be Quantum Gravity?  Must There Be Quantum Gravity? 

How is the discrete, “choppy” nature of the quantum universe to be reconciled with the 

“smooth” continuous nature of the relativistic universe whose geometry produces gravitation?   

When, e.g., electromagnetic forces manifest in space-time, considered in accordance with the 

argument of this essay there would be interaction between space-time and the non-space-time 

dimension of electromagnetism.  It would not be unexpected that the interaction between 

dimensions produced interference, reinforcing at some points, nullifying at others, creating 

overall the discrete, characteristically quantum nature of electromagnetism.  On the other 

hand, consider the force of gravity manifesting in space-time.  Space-time does not interfere 

with itself, hence gravity would not appear to be quantum in nature. 

Though this picture does not produce quantum gravity, if correct it would provide unification in 

the sense of explaining why gravity does not have quantum characteristics while the other 

forces do. 

VII.  The Beginning of Time 

Consider the origin of the various forces/properties in the symmetry-breaking consequent to 

the Big Bang.  If in accordance with the argument of this essay this is also seen as the origin of 

the dimensions from which those forces/properties emerge, then emergence of the force of 

gravity and the origin of (space-)time are one and the same event.  While this view may get 

beyond questions of the type, “What was happening in the universe for all that time prior to 

the Big Bang?” it does not answer the question of the cause of the Big Bang or speak to the 

more general issue of origins.  If the argument of this essay is granted, a journey to the 

beginning of time does not provide answers to the ultimate questions. 


