TIME MACHINE IN SPACE
Time travel is often associated with superluminal velocities in hypothetical
tachyon particles and, in general, with energetic particles in accelerators (see TM
2010 №3). And in space, where gigantic speeds are common, peculiar time machines
in the form of pulsars and bursters are actually observed, accelerating, slowing down
and reversing the apparent order of events.
For the first time, physicists have encountered a change in the duration of
processes in space, having discovered a redshift in the spectra of galaxies. The light
waves emitted by an atom are an example of a strictly periodic process. Already E.
Hubble, having discovered the stretching of the period of light oscillations in galaxies,
understood that the reason for it was not the Doppler effect. Rather, the matter is in
the Ritz effect, from which follows the value of the increase in the period of light and
the duration of supernova explosions in galaxies, depending on their distances (see
ТМ 2010 №12). If the light from the near side of the galaxy decreases the frequency,
then from the opposite side it increases, as in the fairy tale about Alice in Wonderland,
where one side of the mushroom scaled down and the other side increased. This is
clearly manifested in the nuclei of galaxies, where the Ritz effect extremely increases
the rate of processes and the frequency of light. But astronomers interpret this illusion
on the hypothesis of invisible black holes. As noted by physicist V.B. Braginsky, his
colleagues astrophysicists, who saw nothing, and even at such a distance, would envy
even the White King from the fairy tale about Alice.
Let us recall that the Ritz effect arises from overtaking by some rays of light,
which additionally received the speed of a star, - others, according to the Ballistic Ritz
Theory (BTR) (Fig. 1). As a result, the course of events is seen slowed down,
accelerated or reversed, as when rewinding a movie. The analogy with films is that the
source must reach critical acceleration for this. Apart from supporters of the Ritz
theory, no one expected such an effect in space (ТМ 2013 №1). For astronomers to
find a mirror order of events, say, in exoplanets with reverse rotation, it was no less
strange than a time machine or a reverse course of events - for Alice through the
looking glass. Time reversal manifested itself in image multiplication (ТМ 2011 №6).
As in movies about time travel, you can see many images of a star that have arrived
from different times.
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Fig. 1. Reversal of the order of events 1 and 3 with distortion of the graph of radial velocities Vr
(a), brightness of the stellar system (b) and X-ray brightness of the burster (c). At moment 2, 3
images of the star are visible at once.

The effect was clearly manifested in busters. The flashes of these space
objects lasting in seconds and with a power of 1030 W are in the X-ray range.
Astrophysicists have long been inventing a mechanism for the generation of such
short energy emissions by a star. And in ballistic theory, everything is simple: busters
are ordinary binary stars, in which the Ritz effect, when stars accelerate, compresses
the duration of flares and increases the radiation frequency, converting their visible
light into invisible X-rays. Like the Cheshire Cat, the star disappears with a subtle
wink. The period of flares sometimes changes by 50%: the brighter the burster flares
up, the more frequent the flares. In fact, flares follow with a constant orbital period of
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the stars, but their general accelerated motion in the field of the third star, according to
the Ritz effect, makes the flares more frequent and makes the stars brighter. The
record belongs to the fast buster MXB 1730-335, with a flash period of minutes, in
addition, rapidly changing. The Ritz effect and time reversal are also confirmed by the
double structure of flares (ТМ 2013 №1), which is common for X-ray sources of the
MXB 1636-53 type.
Similar variations have been discovered in pulsars, say, T5X2. The increase in
the frequency of flares is accompanied by a proportional increase in the brightness of
the flashes and the frequency of light (Fig. 2). And for the pulsar GX 1 + 4, the period
smoothly halved over two decades, and then increased at the same rate. It seemed
inconceivable: the pulsar, whose flares are explained by the rapid rotation of the star,
for some reason accelerated it by one and a half times, and then slowed it down just as
much. If we take into account the giant rotational energy of the pulsar, its rapid
growth, and then its rapid fall, is incomprehensible: it’s the same as if the speed of a
train without an engine and brakes suddenly rose to a record, and then fell. If the
reason is the Ritz effect, then only an illusory acceleration-deceleration of the
processes is observed, such as the Doppler variation of the frequency of light and
sound when the source and the receiver approach each other. The new effect allows
you to build a kind of "time machine" - the Ritz transformer, which changes the time
scale of laser pulses - their duration, brightness and frequency of light (see ТМ 2011
№6).

Fig. 2. Change in the period P of the flares in the pulsar GX 1 + 4 and in the object T5X2 due to
motion in orbit and the Ritz effect.
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In space, temporary stunts are common. For example, we observe galaxies not
in their present state, but as they were millions and billions of years ago, i.e. we see
the distant past. And we even see one galaxy at different moments: its near parts are
100 thousand years younger than distant ones. If different parts of a star or galaxy
send light to the Earth at different speeds, and the galaxy or star is moving, then we
will see the rays of light from different parts with an even greater delay, reaching
millions of years. During this time, the galaxies and stars will shift in the sky so that
their images will stretch, as if two trails of fire extend from them (ТМ 2012 №6). And
exactly, it is discovered that on a track (jet), elongated in one direction, the stars fly to
the Earth (judging by the blue shift), and on the back track - from the Earth (judging
by the redshift). The shape of the Stadium galaxy (LEDA 074886) became anomalous
due to stretching (Fig. 3). It turns out that cosmic pictures are only an appearance, like
films that have come down from previous eras with distortions, accelerated and
blurred images.

Fig. 3. Examples of distortions of the visible shape of galaxies (a, b, d) due to their rotation and
motion. Sections stretched forward (along the velocity V) have a violet, and backward - redshift
(c).
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All these effects arise from the acquisition by the light of a speed higher than
the nominal one. Superluminal particles are also possible in space: they have been
recorded more than once in cosmic rays. The nature of these rays is a mystery, for
there are no known sources that impart to elementary particles and nuclei their
gigantic energies, which are so great that a particle weighing trillions of trillions of
times smaller than a tennis ball sometimes has the same kinetic energy.
In the Special Theory of Relativity (SRT), cosmic ray particles are considered
miniature time machines. Indeed, according to the effect of time dilation for particles
at near-light speeds, all processes are extended. Therefore, a swarm of particles
(rainstorm), which, like a swarm of one-day mayflies, have their whole life from our
point of view a moment, becomes a long-liver. According to Ritz's theory, particles
fly a longer path than light, due to superluminal speed, and not to lengthening their
lifetime. And precisely, such tachyon particles in cosmic rays have been recorded
more than once. But this data was not taken seriously, considering the tachyons to be
nonsense - people from the other world, ghostly creatures on the other side of the light
barrier.
The speed of the front of a cosmic shower can be measured by the delay
between the moments of its registration by spaced apart detectors on the Earth's
surface. At the same time, there is no delay for the most energetic showers, as if they
are falling vertically, like ordinary showers, although showers from outer space
should gush from all sides. The oblique incidence is also confirmed by direct
measurements of the angle of arrival of showers from the shape of the spot of the
triggered detectors (approximately the same way the angle of incidence of the
flashlight beam can be determined from the shape of the light spot). Therefore,
synchronous registration is easier to explain by the superluminal speed of showers that
instantly reach all the detectors.
This is probably why the cosmic rays also contain nuclei of transuranic
elements, such as Seborgium. Although their lifetime is usually no more than a few
minutes, the cores fly hundreds of light years to Earth. It turns out that the particles
flew millions of times faster than light. It remains to be speculated about their sources.
Their artificial creation in foreign accelerators is also possible (ТМ 2014 №6). For
superluminal tachyon particles, the course of time was considered to be reversed, but
this is as absurd as the reversal of time in a supersonic plane. According to one of the
hypotheses, the time is considered inverse for antiparticles - particles-antipodes, also
common in space.
Superluminal particles are also possible in terrestrial accelerators. They were
recorded both by Cherenkov radiation and by direct measurements of speed. Suffice it
to recall the measurements of the neutrino velocity in the OPERA experiment (ТМ
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2011 №11). It turns out that terrestrial accelerators also accelerate particles to
superluminal speeds, but physicists did not suspect this prosaic thing, like Moliere's
hero, who did not know that he had been speaking in prose all his life. The reason is in
the processing of data according to SRT formulas. Time-of-flight (TOF-detectors)
measure the velocities of only relatively slow particle-ions, say, in the ALICE
installation. If physicists were to measure electrons, they would be in for a super-big
surprise.
It was believed that the period of revolution of particles in acceleratorssynchrotrons is equal to the period T of oscillations of the accelerating field or less.
Finding the velocity V of the particles as the ratio of the length L of the accelerator
ring to the period T of the field, we obtained the velocity V=L/T less than C. In fact,
the orbital period of the particles can be less than the period T. After all, the swing can
be swung every other time, after two, etc. ., but with low efficiency. If one acts on the
superluminal particles exactly with the frequency of their rotation, then the
accelerators will operate with less energy consumption, becoming an indispensable
tool for the technology of the future - superluminal spacecraft and superluminal
communication (ТМ 2014 №6). Similarly, turbojet engines turned out to be more
effective than piston engines, allowing them to break through the sound barrier (330
m/s), which had previously seemed as inaccessible as light. Even more efficient are
rocket engines that realize the first space velocity (8 km/s). The same revolution in
rocketry will be produced by superluminal and hyperluminal engines (V>300
thousand km/s) with even greater efficiency. The superlight ship, built according to
the formulas of the BTR, will allow to overcome the darkness of space in the same
way as the Russian hero Peresvet defeated Chelubey and the darkness of the Tatars.
Hyperluminal particles and their radiation, carrying messages, will reach other
stars not in years, like light, but in hours. Observing star systems through telescopes
with a long time delay, we will be able to inform their inhabitants about the events of
their past via hyperlink, receiving in return information about the Earth's past. And the
ship, which is carried away from the Earth at superluminal speed, will be able, with its
constant monitoring, like a "time machine", to collect the entire history of the world
along the way and send it to Earth. This method of observing the past was already
proposed by the astronomer K. Flammarion.
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Fig. 4. The arrangement of stars on the celestial sphere for a stationary spaceship (a) and their
apparent displacements towards the apex for a spaceship flying at a speed of V (b).

By the way, a powerful telescope is not required for such observations.
Indeed, the effect of stellar aberration acts in space: from the addition of the speed of
light and the relative speed of the star, it is visible in a slightly displaced position (Fig.
4). As a result, on a rocket flying at near-light speed, the stars "converge" to the apex
point located directly along the course of the ship. And behind the stern of the ship,
the stars diverge from the antiapex, and the images are enlarged, like in a telescope.
True, the Doppler effect decreases the brightness and frequency of light when
removed. But in the apex, the brightness is increased, and you can study stars with
planets even with a telescope with a small aperture, but a high magnification. A
colorful picture of the collection and illusory flare of stars along the course of the ship
during the transition to "hyperdrive" is shown in the film "Star Wars" (Fig. 5): as the
acceleration progresses, the stars run not behind the stern, but forward, as if a rocket
flies back and forth, again like in the fairy tale about Alice. These effects are
discussed in the books of the pioneer of space navigation V.P. Seleznev and V.N.
Demina - “Comprehending the Universe”, “To the stars faster than light”.
[“Мироздание постигая”][ “К звёздам быстрее света”]
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Fig. 5. View of the starry sky from the cockpit at the time of the hyperjump.

The American physicist B. Brown tried to detect the superluminal speed of
radiation emitted by electrons in the SLAC accelerator by comparing the moments of
arrival of electrons at the detectors with the speed V and the light emitted by them,
which, according to Ritz's theory, acquires the speed C’=C+V (Fig. 6). However,
electrons and light reached the detectors almost without delay T, as if the speed of
light and electrons were limited to C. In this case, neither the speed of light nor the
speed of electrons were measured separately. But the classical estimate of the velocity
V from the measured giant momentum mV of electrons is 20,000 times greater than C.
Then the speed of synchrotron radiation from electrons C’=20001C will almost
coincide with the speed of electrons V=20000C. That is why both the electrons and
their radiation arrived at the detectors synchronously, confirming the superlight.

Fig. 6. In the waveguide (a) waves are generated with a speed higher than the speed of light C,
accelerating the electrons e in the accelerator to superluminal speeds V, comparing them with
the speed C' of light from electrons (b).
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So, superluminal accelerators seem to have been working for a long time, but
their efficiency is low, since the accelerating field is represented by a random set of
harmonic modes. If one of them is synchronous, that is, the velocities of the particles
and the accelerating wave (in linear accelerators), or their frequencies (in cyclic ones)
coincide, then the particles are accelerated. The acceleration of a bunch of particles by
random waves is as ineffective as the acceleration of a barrel of chaos waves on the
sea surface. If the frequency is chosen correctly, then the efficiency of the accelerators
can be significantly increased, so that the accelerators can even fit into a spacecraft as
jet engines to achieve superluminal speeds.
Transport flying at near-light speed was also considered an analogue of a time
machine. Indeed, according to the theory of relativity, while centuries go by on Earth,
moments will pass on the rocket. This is often illustrated by an example from “Alice
in Wonderland”, where the Hatter always has 6 hours, as if Carroll was describing
flights in time, as science fiction writers believe, for example, in the film “The Last
Mimzy of the Universe” and in K. Bulychev's cycle about Alice. As a result, it was
believed that even at the speed of light, astronauts would be able to reach stars
hundreds and thousands of light-years away during their lifetime: the higher the speed
and momentum of the spacecraft, the slower time passes on it. By the way, for a given
impulse on BTR, where there is no time dilation, for an astronaut the flight will last as
long as on a STO. But the same amount of time will pass according to the earthly
clock, since, according to Ritz's theory, the rocket has not time slowed down, but
superluminal speed. Therefore, cosmonauts, flying between the stars and applying the
theory of relativity, did not know that they were walking in superlight, explaining
everything by the effect of reducing the distances between the stars from the point of
view of the astronaut. The theory of relativity absolutes the subjective sensations of
the observer, like Ptolemy's cosmology. For such subjective “time travel”, a time
machine is not needed either: time flies by quickly or slowly, depending on the
conditions. Therefore, Einstein himself illustrated the relativity of time by the
example of sitting on a hot frying pan or with a beautiful girl. Time stretches or runs,
although true time flows steadily, at a constant speed.
So, is the time machine invented by H. Wells impossible? After all, the
equations of physics allow a change in the sign of time and the speed of its course.
And in physics, everything that is not forbidden happens. The only limitation is the
second law of thermodynamics, according to which entropy (a measure of chaos)
grows with time. Therefore, the reverse flow of time, which reduces the entropy, was
considered unrealistic. Including irreversibility is associated with friction: everything
in the world deteriorates from friction: things wear out, energy turns into heat, speeds
equalize. But there are processes where heat is locally converted into energy, and
friction hardens surfaces. Such violations of the second law of thermodynamics were
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also observed for nanoparticles. In space, there is almost no friction, and everywhere
there are examples of almost perpetual motions and reversibility of events. In
addition, the second law, as Boltzmann showed, is not strict: events can go
backwards, but only the chance is very small, and in practice we do not see that
broken dishes are repaired by themselves, and the heat goes into work. But in space,
which is eternal, sooner or later any opportunity will be realized. These rare
deviations from equilibrium are called fluctuations, and a fluctuation accumulator
could reverse the processes. True, apart from mechanical friction and entropy, there is
also radiation friction during radiation. It was with him that Ritz connected
irreversibility, for the first time considering the possibility of reversing the order of
events and the arrival of information from the future.
So, although theoretically a time machine is possible, so far only the illusory
effects of changing the course of time have been observed. But the prospects opened
by the ballistic theory make it possible to restore the classical science of the distant
past and build the technology of the distant future, looking beyond its horizon.
S. Semikov
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