THE GENERAL THEORY OF RELATIVITY
Supporter: The General Theory of Relativity is built upon the Special Theory of Relativity, …
Gábor: … therefore the critical remarks are built upon it as well; it is worth going through this too—we will encounter many interesting points here as well.

Supporter: The gravitational mass and the inertial mass of a body are equal. Newton already recognized and stated this, Loránd Eötvös measured it with great precision using a torsion balance, but only Einstein was able to interpret it correctly by formulating the General Theory of Relativity. Perfect! Wonderful!
Einstein’s statement is the following: every accelerating system is equivalent to a stationary system in which a gravitational field acts. An Observer inside the accelerating system, equipped with every kind of instrument, cannot determine whether the closed system is accelerating in outer space or is at rest in a gravitational field (for example, on the surface of the Earth).
Gábor: I suspect that among the “every kind of instrument,” AE did not have a gyroscope in mind.
Supporter: What would that be needed for?
Gábor: Einstein’s equivalence holds for acceleration along a straight line. Let us now examine motion along a curved path. Let us take the simplest curved motion as an example: circular motion!
Let us try it out! Let us extend Einstein’s thought experiment! Einstein devised the model of a chest pulled by a rope (there were no spacecraft in his youth, but the rope-pulled chest is perfectly analogous to a spacecraft). This model is also perfect for spinning it around by the rope, like David with his sling.
The hero of Einstein’s book, the Observer, stands inside the chest and cannot see outside. At the same time, in our case, two more people—Supporter and Gábor—stand outside the chest in space, at rest both with respect to the center of rotation of the chest and to the fixed stars.

Supporter: In Einstein’s experiment, the Observer first stood on the surface of the Earth and stepped onto a bathroom scale, which showed 70 kg. Then, during the straight-line acceleration of the chest in space at 9.8 m/s², he measured himself again; the result was once more 70 kg. Now the spinning begins: as soon as the acceleration of the chest—and of the Observer inside it—reaches 9.8 m/s², the scale again shows 70 kg.
Supporter: Behold: the Observer inside the chest experiences the same thing as in the case of straight-line acceleration; he stands stably on the floor of the chest with his seventy kilograms, just as he should.
Gábor: Let us just place a gyroscope (a spinning top, in its maiden name a whirligig) into the chest, next to the Observer. There is nothing wrong with the gyroscope—until the Observer spins it up.
But the Observer does spin it up, and then the gyroscope attempts to maintain the direction of its axis of rotation relative to the fixed stars. As a result, the (inside) Observer experiences that the gyroscope begins to tumble. From this he concludes that the chest, and he himself inside it, are certainly not in a Galilean coordinate system with a gravitational field acting, but rather in a rotating system, rotating with exactly the angular velocity with which the gyroscope appears to tumble relative to him.
Supporter: A GAP IN THE THEORY.
Gábor: No—this is no longer a gap, but a chasm, which has swallowed the idea of the equivalence of an accelerating system and a stationary gravitational system.
But since we have already warmed up to the world of rotating systems, let us try another arrangement that does not even require a gyroscope.
Let us transfer our Observer into a more modern vehicle: a flying saucer, which is known to rotate about its axis of symmetry, allowing astronauts to walk along its inner circumference instead of floating (70 kg). Out of boredom, our astronaut begins throwing balls in front of himself.
He observes that balls thrown in different directions do not fall to the floor along identical trajectories. If he throws the ball in the direction of motion of the saucer, then—relative to Supporter and Gábor—the initial velocity of the ball is added to the instantaneous velocity of the Observer’s hand. The ball falls to the floor of the saucer along a smaller arc.
If, however, he throws the ball opposite to the direction of motion of the saucer, then—relative to Supporter and Gábor—the initial velocity of the ball is subtracted from the instantaneous velocity of the Observer’s hand. The ball falls along a larger arc.
If the magnitudes of the two velocities are equal, then the ball comes to rest relative to Supporter and Gábor; the rotating saucer moves around it, and thus the ball strikes the Observer in the back.
Supporter: Well, this indeed does not resemble a stationary gravitational field. It is strange that no one noticed this earlier. Let us look into some modern university textbooks of theoretical physics and popular science publications!
Good grief! In these books, there is no longer any mention of the equivalence of accelerating systems. The equivalence of gravitational and inertial mass has been designated as Einstein’s General Theory of Relativity. What could have happened over the past two decades?
Gábor: Perhaps the caretakers and continuers of relativity noticed that the theory performs a somersault (like the gyroscope) and quietly rewrote the theory, preserving the name “General Theory of Relativity” and Einstein’s authorship, so to speak, out of respect for tradition.

Supporter: Einstein’s original line of reasoning was as follows (entirely logically):
1. The inertial and gravitational masses of bodies are equivalent.
2. The same experiences occur in an accelerating system as in a stationary gravitational field.
3. An accelerating system is equivalent to a stationary gravitational field.
4. Time slows down in an accelerating system.
5. Therefore, time also slows down in a gravitational field.
At present, the General Theory of Relativity looks like this:
1. The inertial and gravitational masses of bodies are equivalent.
2. The same experiences occur in an accelerating system as in a stationary system with gravitational field.
3. An accelerating system is equivalent to a stationary gravitational system with field.
4. Time slows down in an accelerating system.
5. [bookmark: _GoBack]Therefore, time also slows down in a gravitational field.
Gábor: That has become a bit patchy. 😊
Points 4 and 5 do not follow from point 1!
Supporter: But many, many experiments prove that time slows down in a gravitational field! The General Theory of Relativity is correct!
Gábor: A principled foundation corresponds to infinitely many infinitely precise experiments. A principled refutation corresponds to just as many counter-experiments.
Once again, we run into time dilation! In the Special Theory of Relativity, Einstein did not define the concept of time but introduced it via the so-called “train experiment.” This experiment is strikingly unsuitable for curved motion, since the Observer may be at the midpoint both at the moment of the lightning strikes and at the moment the light beams reach the mirrors. Thus, the concepts of time in the General and Special Theories of Relativity are not consistent.

A Consequence
Gábor: What does relativity theory say about a system (a spacecraft) orbiting a celestial body (freely gravitating)?
Supporter: Naturally, it is an inertial system. After all, we know that gravity is the curvature of spacetime; no force acts on the spacecraft, therefore it is an inertial system.
Gábor: Let us consider a spacecraft orbiting a planet along a circular path. Inside it, let there be two iron balls. Iron ball no. 1 is located 10 centimeters in front of the spacecraft’s center of mass; iron ball no. 2 is located 10 centimeters behind the center of mass. (The lower spacecraft in the illustration shows the initial position.)
As the spacecraft completes one orbit around the celestial body, iron balls no. 1 and no. 2 neatly circle around the spacecraft’s center of mass. (In the drawing, the lower spacecraft shows the beginning of the orbit.)
[image: ]
Supporter: Now it no longer appears to be an inertial system.

SUMMARY
Gábor:
A condensed critique of the Special and General Theories of Relativity:
1. The concepts of time and simultaneity are unclear; consequently, their application is also incorrect.
2. The phenomenon of photon entanglement allows for instantaneous transmission of information; the speed of light is no longer a theoretical upper limit.
3. Einstein’s justification of the relativity of simultaneity is not applicable in the General Theory of Relativity (it is inconsistent).
4. A system moving along a curved path (e.g., an orbiting system) is distinguishable from a system at rest in a gravitational field.
5. A system orbiting a celestial body (freely gravitating) is not an inertial system.
6. Relativity is a continuum theory, whereas the world is quantum (discrete, if you like); therefore, relativity must be reconciled with quantum theory via string theory, which assumes 27 or 10 spatial dimensions. From the standpoint of simplicity (Occam’s razor), this is extremely unfavorable, and many researchers do not sympathize with it.
Relativity theory in itself is a vast, lofty, decorative, far-reaching theory. Using a visual analogy, it is like a palace. But based on the above investigations, my opinion is that the foundation of this palace was not built on solid ground, but slightly offset from it. I know of only one type of structure that can stand without a foundation. That is a castle in the air.
Supporter: But all the many experiments that support it…
Gábor: Those many experiments were carried out by people who learned relativity theory as teenagers, as students, and have lived in it ever since—like a fetus in the womb. They cannot see it from the outside. For a very long time, relativity has been a cornerstone for every physicist. It was the only theory, and all experimental results were fitted into it. Moreover, the plasticity of relativity allows for many such applications.
Einstein constructed mathematical formulas from the thought experiments he outlined and continued calculating with these formulas. The mathematical expressions no longer represented the actual physical processes (the passage of time at individual points of the experimental setup), but only displayed certain relationships. Einstein probably did not possess much visual imagination. He had mathematical imagination—and in that he was brilliant, and mathematically, relativity theory is brilliant.
However, the universe of mathematics is not identical to the existing physical world; it is far broader. In the universe of mathematics, the mathematician is god, creates laws, and obeys them himself. In the universe of mathematics, relativity theory fits. In the existing physical universe, it does not.
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