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Abstract
My understanding of modern physical discoveries that does not modify the existing equations.
Only the values become bounded, to avoid infinities and singularities: “the sand a boundary for
the sea, an everlasting barrier it cannot cross. The waves may roll, but they cannot prevail; they

may roar, but they cannot cross it.” Jeremiah 5:22 NIV
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In Zeno’s paradox of Achilles and the tortoise, Achilles is in a footrace with the tortoise.
Achilles allows the tortoise a head start of 100 meters, for example. Suppose that each racer
starts running at some constant speed, one faster than the other. After some finite time,
Achilles will have run 100 meters, bringing him to the tortoise’s starting point. During this
time, the tortoise has run a much shorter distance, say 2 meters. It will then take Achilles
some further time to run that distance, by which time the tortoise will have advanced farther;
and then more time still to reach this third point, while the tortoise moves ahead. Thus,
whenever Achilles arrives somewhere the tortoise has been, he still has some distance to go
before he can even reach the tortoise. An infinite sum of distances appears. But the infinite
amount cannot be counted; and nature is, what is countable. After an infinite amount of
moves, Achilles would be in contact with the tortoise, the distance would vanish. But as this
infinite amount is excluded by nature, there is the minimum possible length, called Planck’s
length.

First of all, we see the boundary in the calculation of vacuum energy: we use Planck’s
energy as an upper boundary of virtual pair fluctuations [1].

Secondly, because any massive particle can not be a particle moving with the speed of
light, there is a maximal possible speed W for particles with mass: v < W < ¢. Then
there are special coordinates (of a special metric), where this law can be calculated. And
the infinitely fast propagation of quantum entanglement also points to the existence of such
a coordinate system. [2] The existence of such a system does not require the modification
of the current mathematical formulas. However, this system enables additional effects of
nature.

For example: vanishing. Anything with a velocity larger than W vanishes, making an
exception to the energy conservation law. Note that a recent paper in Physical Review
Letters hypotheses on such violations [4].

But consider a cloud of dust and an astronaut floating in weightlessness near the edge of
this cloud, but inside the cloud. The gravity shrinks the cloud in size, and so the astronaut
must be able to measure a slight compression of his body during the fall towards the center
of the cloud: due to the gravitational collapse the astronaut is being compressed together
with the cloud.

However, in Newton’s worldview, the gravity at the feet of the astronaut is stronger than

the gravity at the head, so the astronaut is being spaghettified. The spaghettification was



indeed observed recently [5]. But according to my own calculations, this spaghettification
happens only halfway down. After that, size-shrinking happens and the astronaut vanishes.
Hereby the vanishing happens even outside the curvature singularity, which is at the center.

But the astronaut will vanish even before reaching the event horizon: the astronaut
penetrates the ergosphere at the speed of light. You can relatively easily calculate it using
Ref. [3]. However, the above law v < W < ¢ “deletes” the astronaut during the fall towards
the ergosphere.

The way to falsify the v < W < ¢ law is to find out whether the black hole looks like
a black sphere at any angle of aspect and any rotational speed. Note in comparison that
the Earth rotates, and the forces have deformed the planet into an ellipsoid. The faster it
rotates, the less spherical is its shape. The same should be happening in the black hole case.

The M87 black hole rotational axis is directed towards the Earth, so my theory cannot
be confirmed yet from the shape of the image of the black hole. But there should be a
discrepancy in its mass determination. And indeed, two publications disagree by a factor
of two on the mass issue [7, 8]. And indeed, the ergosphere is two times larger than the
event horizon (for fast rotation); the astronomers see not black event horizon, but black
ergosphere surface.

Due to vanishing, Einstein’s equations have to be mathematically fixed. This is the role
of Dark Matter which is not actual physical matter but a mathematical term put “by hand”
to the right-hand side of Einstein’s Equations. I called it Virtual Matter. Hereby Dark

Energy is a special form of Virtual Matter.

I. MASS OF NEUTRINO

Calculated from extreme-energy cosmic ray data, the fastest particle that has hit Solar
System has the speed v,, = ¢ (1 —¢), € = (1.745 £ 0.015) x10722. Thus, it can be expected
that W = ¢ (1 — 107%2),

However, there was also the detection of a tau-neutrino with very high energy 2 PeV. [10]
This means, that it moves with the speed of light, as the maximum mass of a neutrino
must be less than 0.120 eV. Thus, having zero mass, this neutrino does not transform into
other neutrinos. But electron neutrino and muon neutrino must have a non-vanishing mass

because they oscillate.



II. QUANTUM MECHANICS IS THE EFFECT OF METROLOGY

Reality is like a story, the story which is built upon definitions. That is demanded by
Aristotle’s logic laws, which are not a human construct, but objective laws of life. Life closely
follows the correct definitions, and this word by word: it is like a PC follows a program.
Nature is what the instruments are measuring, and instruments are what measures nature:
it is a circular definition. As FEinstein has said: “Time is what the clock shows”, which is
intuitively true. The clock shows the time with measurement uncertainty. Therefore, the
time itself is discrete: there is a minimal possible time: Planck’s time interval. The same
applies to any kind of measurement, e.g. the spin of a particle.

Because instruments do measure with non-vanishing error precision, and nature is what
the instruments measure, nature itself contains the uncertainties, including the uncertainty
of space measure — Planck’s length, and time measure — Planck’s time.

One cannot calculate an infinite large volume, and so the size of our Universe is finite. It
includes finiteness in past time, in future time, and the spatial directions.

The finiteness of velocity demands the existence of a lightspeed barrier.

The finiteness of temperature demands the Absolute Zero of the temperature.

Instruments placed in an area of different physical laws will not measure correctly. There-
fore, all laws are universal, they are the same in all times and places. This means that even
the fine structure constant must be the same throughout the cosmos. So far, most experi-
mental data are consistent with it being constant [6]. Parallel Universes in the Multiverse
cannot have alien values of the fundamental constants.

The bounded spacetime curvature comes with cutting off the singular areas [of our uni-
verse], including the Big Bang. This means that the world began not in the moment of the
Big Bang, but later. Prior to the existence of the actual world, there was a Virtual World,

Virtual Reality. Remnants of this totally virtual World are Dark Matter and Dark Energy.

A. Vacuum decay: the ultimate catastrophe

The Higgs field can become unstable in the phenomenon called the decay of the vac-
uum [9]. As instruments placed into the area of “true vacuum” will be modified [so they

can not measure correctly being there|, such areas can not occur. But there is a certain



probability for their occurrence. We came to a paradox.

The following text holds for a finite spacetime volume of our Universe.

The obvious solution which does not modify the formulas is luck. Luck exists, it prevents

such a catastrophe. Recall how the Prophet Jesus Christ was extremely lucky to survive the

three years of his popularity without bodyguards. Note, that the “bad luck” comes from

satan.
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