On curved spacetime

Sydney Ernest Grimm*

Albert Einstein’s theory of General Relativity was once the leading theory in theoretical
physics. Unfortunately the theory describes macroscopic reality without a clear link with the
the microcosm in respect to the properties of spacetime. However the theory of General
Relativity has proved to predict macroscopic phenomena in a very accurate way. Nowadays
most theoretical physicists use the conceptual framework of quantum theory. So it is not
surprisingly that the question about the “true nature” of spacetime becomes very intrigue.

Introduction

Albert Einstein was a phenomenological physicists at
the start of his career, influenced by the Austrian
philosopher and physicist Ernst W.J.W. Mach." Like
so many other European physicists at that time.

I can “symbolize” the phenomenological point of view
with the help of a simple drawing, figure 01. Visible
and invisible phenomena are the creators of reality and
the phenomena interact in a mechanical way.
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figure 01

There is no antithesis to the phenomenological point of
view because there is no contraposition. The phe-
nomenological point of view — as a concept — repres-
ents a reduced version of reality. That’s why the phe-
nomenological point of view is part of the all-inclusive
point of view, symbolized with the help of figure 02.
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figure 02

However, in spite of Einstein’s attitude towards the
phenomenological point of view he created a model —
spacetime — that assigned properties to “empty space”
in co-operation with the existence of the properties of
macroscopic phenomena, like objects, because he tried
to explain the origin of matter and gravity.

There are transcriptions of his lectures at Leiden Uni-
versity'” (1920). The contents shows an unusual inter-
pretation of spacetime in relation to the opinion of so
many physicists in those years. Albert Einstein admit-
ted that spacetime isn’t the fabric of our universe.
There exist some kind of an “ether” (creating reality)
that underlies the existence of spacetime.

Anyway, the theory of General Relativity describes the
interactions of the phenomena in the macrocosm in a
nearly perfect way. So how is it possible that the theory
of General Relativity and Quantum field theory cannot
be put together? Does spacetime exist in the concept of
quantum fields?

Structure

One of the most awkward “ideas” in physics is the as-
sumption that reality is some kind of a chewing gum,
the absence of structure. Not the absence of structure in
relation to everything we can observe or detect. It is the
supposed absence of structure “behind the horizon”.
Extrapolations of known phenomena have resulted in
re-normalisation, asymptotic freedom, singularities and
the Planck units. To name some of the most striking
“aberrations”. And of course spacetime...

Spacetime has no structure. All the properties of space-
time are related to the properties of the phenomena
within spacetime. So we can expand spacetime too.
How? Nobody knows because spacetime has no prop-
erties of its own. Just like Albert Einstein stated:

“Without phenomena there is no theory of relativity”.”

The term “spacetime” suggests a meaning that is at the
bottom of reality. Because what underlies “space” or
“time”? It is quite a challenge to think up some kind of
concept that is more basically than space and time.
Actually, space is an abstract endless volume and time
is an abstract endless changing of the observable
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properties within the endless volume. Therefore it isn’t
absurd to say that the term “spacetime” suggests more
than the theory can describe or even elucidate. Any-
way, spacetime — as a model that describes the mutual
relations between macroscopic phenomena — must have
properties too.

Change and time

Figure 03 shows an imaginary change. Something we
can observe and detect. Like the change of position
between 2 points “somewhere in empty space”.

The sphere at position A is transferred to position B.
Without the transfer of the sphere there is no observ-
able change if spacetime has no structure. However, if
spacetime has a structure we have to define the relation
between the structure of spacetime and the sphere.

Because if the structure is also transferred — from posi-
tion A to position B — there was no observable change.

However, if I transfer 2 spheres at the same time in dif-
ferent directions it is clear that every change must be a

change in relation to the underlying structure of space-
time. That means that the structure is in rest in relation

to the phenomena.

In 1905, Albert Einstein postulated that the speed of
light c is a constant and is independent of the motion of
the light source. But this is only possible if electromag-
netic waves are creations of the underlying structure of
spacetime because the structure is in rest in relation to
all the phenomena in the universe. So every change
within the structure will have the speed of light.

In other words, c as a constant is a property of the “in-
ternal changes” within the underlying structure of
spacetime. Changes we call “energy” and it was Max
Planck who showed that the amount of change has a
quantisation, Planck’s constant.

But space is a volume so if changes within the structure
of spacetime have a constant velocity (c) it is difficult
to imagine that the basic local changes have variable
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properties that represent the changes. In other words,
Planck’s constant is a logical result of the existence of
a spatial structure that changes internally with the same
rate.

Moreover, if ¢ is a constant and the smallest amount of
change h is also a constant (Plack’s constant), time
must be a constant too. Like figure 03 shows if the
smallest change (d) is from A to B. The velocity of the
change is always the speed of light thus every change
in the universe has the same duration or a multiple of
the same duration.”!

If energy is a constant, time is a constant and velocity
is a constant, space must be a constant too (a quantisa-
tion of the volume of the universe). That seems to be
circular reasoning but the constant speed of light (c)
and Planck’s constant (h) are experimentally verified.
The constant of time is derived from c and h so it is
really difficult to argue that space isn’t a constant too.

A quantisation of the volume of the universe means
that the whole volume of the universe is divided in
smaller volumes that have identical properties. That’s
what we call “structure”, just building blocks.

Topology

The consequence of the quantised structure of space-
time — composed of building blocks with one or more
identical properties — is invariance. That’s why the
main law in physics — the law of conservation of en-
ergy —isn’t “a law” at all. The origin of the conserva-
tion of energy isn’t unknown, it is the consequence of
all the constants that determine the structure of space-
time. It is mathematical evidence, geometry.

The quantisation of the volume of our universe — the
volume of the units of its structure — cannot be variant.
Because units with a variable volume are incompatible
with the existence of the constant speed of light (c) and
Planck’s constant (h). However, if every unit of the
structure of spacetime has an invariant volume, the unit
of the structure must be a topological homeomorphism.
A bit comparable with the gif of the transformation of
the mug and the cow in Wikipedia. Because an invari-
ant volume can change its shape, even if all the units
tessellate space.

In physics the only field that has topological properties
— and exists everywhere in the whole universe — is the

electric field. The scalar field — Higgs field — is also
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known as a field structure that exist everywhere in the
universe. But scalars have no topological properties
because a real scalar is a sphere; the only geometrical
shape that can change its seize with the help of only
one property, the radius.

The electric field

If the electric field is the only field with topological
properties it is obvious that Albert Einstein’s curved
spacetime is related to the electric field instead of the
proposed “field of gravitation”. Moreover, experiments
have showed that gravity can be manipulated with the
help of a beam of light (electromagnetic waves)."*”!

Gravity seems to be a push force in relation to rest
mass (figure 04). If gravity has pull properties the posi-
tion of the small mass on the balance — in relation to
the position of the fixed mass — cannot be affected by
the beam of light.

A beam of light has no measurable amount of mass so
there is no justification to speculate that a beam of light
can curve spacetime.
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figure 04

Albert Einstein’s curved spacetime describes the mu-
tual positions of phenomena in relation to time with the
help of the implementation of the physical properties of
the phenomena. Like mass and rest mass. Albert
Einstein even proved the equivalence of mass and
energy.”

If Einstein’s curved spacetime is similar to the result-
ants of the local properties of the electric field, the the-
ory of General Relativity describes the mutual relations
between concentrations of quanta — transformations
within the electric field — in a geometrical way. Gravity
is “reduced” to the existence of geometrical relations.

Relative time

How is it possible that objects that nears the speed of
light show a decrease of the amount of change in rela-
tion to their configuration at far lower velocities? What
do we really observe? Because time is a constant too.

All the changes within the electric field are representa-
tions of the transfer of quanta, Planck’s constant. The
velocity of every change is the speed of light. If we
near the speed of light — a linear transfer of the phe-
nomenon — all the alterations of the spatial configura-
tion that forms the phenomenon are reduced because of
the conservation of energy."!

Conclusion

If we have the opinion that reality is restricted to only
the variable properties of phenomena curved spacetime
is an accurate description of the macroscopic universe.
Comparable with the opinion that the earth is the centre
of our universe.
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