
Indeterminacy generated by space-time
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Abstract

We currently have two theories describing the world: general theory of
relativity describing the macroworld and quantum mechanics describing
the microworld. Both theories are drastically different, and do not match
to each other. In this article, I will try to show that with proper interpre-
tation, not only quantum phenomena will appear as a consequence of the
space-time properties, but at the same time one can understand where
the indeterminacy in our world comes from.

1 What is missing in General Relativity and
Quantum Theory that makes them mismatch
each other

Every theory is always built on something that was achieved before. Our knowl-
edge is based on the knowledge of our teachers, whose knowledge was based on
the knowledge of their teachers, etc. We develop something and improve it,
but if we came to two theories that are mutually exclusive, then we probably
overlooked some erroneous assumption that someone once took for granted. We
need to go back to the basics and seek for the origin of that error1.

Einstein had a geometric imagination and used it. It led him to a new
ideas and new solutions. From the time of Weinberg, scientists rely mainly on
mathematical equations and calculations and often don’t even try to imagine
anything. This way, the overall view of the problem is lost, because only the
left hemisphere of the brain is involve. Just because we can calculate something
does not mean that we understand the problem. Kepler was able to calculate
the trajectories of planets, but he had no idea why they were moving at ellipses

1This is the reason why the bibliography does not contain the latest articles but mainly
classical literature.
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at uneven speeds. We are at a similar level today in understanding quantum
theory. We can calculate something, but we don’t quite know why it is like that.

Geometric imaginations can sometimes be misleading and it is neces-
sary to be very careful. On the other hand, they can lead us to the right solution
in situations where we cannot see anything from the equations. They can also
help us discover some assumptions that are hidden in equations and which we
do not realize. For example, the fact that the number axis corresponds to an
infinite Euclidean straight line and we do a lot of calculations with the silent
assumption of Euclidean space (for example, that the gravity works to infinity).

Reality is always richer than any model. In order to reflect reality
more accurate, models are becoming more complex and the mathematical ap-
paratus that is being used is so complicated that apart from specialists in a
given field, nobody understands it. Just to understand a model does not mean
to understand the reality. The equations say nothing about how we should
interpret the results of the calculations.

In addition, the description of the universe using equations may not
be appropriate at all. Stephen Wolfram in the book “A New Kind of Science“
proposed to model the universe using cellular automata. In such a model, the
direction of time is naturally defined, there is the smallest segment of time and
space, there is a constant highest speed and complex structures may appear in
it. One can also look for a completely different models.

2 A simple space-time model

One can write a lot about space-time. In this article we will limit ourselves to
showing where the indeterminacy comes from in space-time.

Due to the difficulty of drawing more than two dimensions on a sheet
of paper, let us limit ourselves to two-dimensional space-time. Let’s place the
observer O in such time-space and the associated coordinate system (here we
assume that it is possible). We need only a small area around the observer so
we don’t have to worry about whether space-time is finite or infinite, or how it
behaves at a great distance from the observer. We can imagine space-time in
such a way that for the observer O time runs from bottom to up and the space
is represented by a horizontal line:

Figure 1:
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We assume that our observer does not move in space (or more pre-
cisely: he does not move relative to the coordinate system that is associated
with him), that is, in space-time it will move only in the direction of the t-axis
and in subsequent moments t1, t2, t3 will be located at points t1, t2, t3 on the
t-axis:

Figure 2

Let’s add another observer P to our model, who will move away from
observer O in a straight line with a constant velocity. His path in space-time
will create a straight line tilted relative to the time axis of the observer O at
an angle that depends on the speed that the observer P moves away from the
observer O:

Figure 3

However, the principle of relativity tells us that movement is relative.
If we have two observers who are moving away from each other, it is impossible
to determine which one is at rest and which is in motion. This means that
observer P can claim that he is not moving in space and observer O moves
away from him. For P, time flows in the direction of his movement in space-
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time, i.e. along the u line and space runs for him in the direction of the r
line:

Figure 4

At this point, we need to stop for a moment and think about how far
the last sentence is related to figure 4 and how universal it is. Space-time does
not have to be flat and its metric is not Euclidean. This means that we can have
a wrong idea about the direction of time and space of the observer P. However,
it can be stated that the direction of time and space of the observer P does not
coincide with the direction of time and space of the observer O.

3 Consequences of the principle of equivalence

The above implies that for objects moving at different speeds in relation to the
observer, time runs in different directions. If we now consider what the situation
looks like in the case of accelerated motion, we conclude that an object moving
with an accelerated motion is constantly changing the direction of time in the
space-time. From Einstein’s principle of equivalence about the indistinction of
gravity and accelerated motion, it follows that the gravity also causes a constant
change in the direction of time in a space-time.

In a geometric interpretation, gravity causes space-time curvature and
creates a kind of “dent“. If we try to geometrically interpret the results of
our thoughts in a similar way, we will get some “vortex“ of space-time around
each particle. Consequently, the position of the particles cannot be clearly
determined. There is indeterminacy that is a result of the properties of space-
time.

At this point, the essay could be finished, because the most important
for a given topic has already been said. However, it is worth adding a few
sentences, because the consequences are far-reaching. We said above that there
is a space-time vortex around each particle that causes gravity. If we think
about it, we can conclude that the particle is not needed here at all, that it can
be replaced by such a vortex of space-time.
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If we look at elementary particles as vortices of space-time, in which
space and time are mixed, then we will get not only a source of uncertainty, but
also an explanation of various other phenomena of the microworld, but this is
a topic for another article.

4 Summary

In this article we have shown that the indeterminacy and seemingly random
phenomena in the microworld can be explained as consequences of the space-
time properties. It was enough to use the principle of relativity of motion and
the equivalent of gravity and acceleration. At the same time, however, there is
the impression that commonly used model of space-time is far from complete
and one will need to think about creating a new model of space-time.
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