SPACE METAMORPHOSES OF TIME

- I don't understand, - drawled Alice. - It's all so confusing!

“You’re just not used to living in the opposite direction.” “At
first, everyone is a little dizzy ... One thing is good - you
remember the past and the future!

L. Carroll "Alice Through the Looking Glass"

Time travel is often associated with superluminal velocities of tachyon
particles and, in general, with fast particles in accelerators, as well as with the
entangled states of photons during quantum teleportation with a speed above light c.
And in space, the effect of exceeding ¢ actually creates “time machines” in the form
of stars, pulsars, and bursters, which accelerate, slow down and reverse the apparent
order of events [1, 2].

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. Light
waves from atoms 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 the exact magnitude of the increase in the period of light
and the duration of supernova explosions in galaxies, depending on their distances
follows [3]. If the light from the near side of the galaxy lowers 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. The effect
is clearly manifested in the nuclei of galaxies, where accelerations are great, and 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 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 [4].

The Ritz effect occurs when rays of light with a speed ¢'=c+V, having
additionally received the speed of the star V, catch up with the previous rays with a
speed of ~c, according to the Ballistic Ritz Theory (BTR) (Fig. 1). Then the course of
events is seen accelerated or reversed, as if rewinding a film, as D. Comstock noted in
1910. The analogy with films like “Back to the Future” is also that in order to change
the course of time, the source must reach a critical acceleration a=c?/r, where r is the
distance of the star. Apart from supporters of the BTR, no one expected such an effect
in the stars, and for a long time it was believed that it was not observed [5]. Therefore,
when astronomers finally discovered a mirror order of events in space, for example, in



exoplanets with reverse rotation [6], for them it was like seeing a time machine or a
reversal of the order of events - for Alice through the looking glass.
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Fig. 1. Reverse event order 1 and 3 fluctuations in the radial velocity (a), the brightness of the
system exoplanets (b) and the X-ray brightness of the burster (c). At moment 2, 3 images of the
star are visible at once.

The reverse order of events is also manifested in “microlensing,” as R.
Fritzius showed. For example, the double flare of the star OGLE-2003 — BLG-235L
(Fig. 1) is easier to explain not by the influence of the gravitational field on light, but
by the variation in the speed of the star and the light emitted by the star when another
star passes near it [6]. Due to the radial acceleration ar, the Ritz effect increases the
brightness of the star - a hill grows on the light curve. In this case, the planet,
additionally varying the radial acceleration of the star near the critical value a=-c?/r,
rapidly changes its brightness and two high peaks grow on the “hill” of the light
curve. In this case, the first flare (point 3 in Fig. 1) chronologically corresponds to a
later position of the star than the second (point 1), and in the segment 3-1 between
flares the order of events is reversed. According to BTR, time reversal is also possible
in the form of reverse supernovae. If, usually, during flares, the brightness increases
sharply and then gradually decreases, then in the back flare predicted by the BTR [2],
the brightness gradually increases and then sharply falls: the star “disappears” (Fig. 2).
And before that, the apparent period of revolution and blinking is illusory for the
binary star to zero [2]: like a time machine, the star disappears after a flare (and, on
the contrary, a “new” star appears after a flare or a series of flares, Fig. 2).
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Fig. 2. a) Initial graph of the radial velocity of the system (dashed line) is distorted by the Barr
effect (solid line). b) Graph of beam acceleration a, system. c) Relevant variations in the
apparent brightness I' period P’ of system pulses.

This was not observed in optics, but for gravitational waves the effect was
discovered on September 14, 2015 in the LIGO experiment using massive mirrors
(Fig. 3). If gravity is of an electrical nature, propagating with the speed of light ¢ [4,
7], then the Ritz effect and time reversal will also appear for gravitational waves at
a,<-c*/r. The compression of the orbital period P 'of widespread binaries at a,=-c?/r is
a more likely event than the incredible mergers of mythical black holes. Note that on
September 14, 2015, an increased seismic activity was also observed throughout the
entire globe. Apparently, gravitational waves push the trigger of tectonic processes:
stress in the earth's crust accumulates until the external impulse from compression-
tension waves flying through the Earth to any depth releases the stored energy in the
form of earthquakes, volcanic eruptions, tsunamis, etc. It is difficult to say what was
the cause here and what was the consequence - gravitational waves or seismic activity,
and maybe even the effect preceded the cause, because according to the theory of
relativity, gravity affects the course of time, and in black holes the course of time is
reversed. It is possible to check that gravitational and not seismic waves are registered
with new types of detectors based on hydrogen atomic clocks, if hydrogen atoms are
oriented in flight by a magnetic field (Fig. 3). The gravitational wave, periodically
stretching and compressing the grid of the nodes of the atom, in which the electrons
vibrate, periodically changes the frequency f of their radiation. It is easy to measure
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when atoms fly through a hole in a ball resonator. A train of gravitational waves can
last up to several days, gradually shaking the Earth's interior, and only the final stage
of oscillations is clearly recorded. If the beginning of a train of gravitational waves
can be registered a couple of hours before the main part of them - like the first waves
from a ship or a tsunami, foreshadowing a cataclysm, then the LIGO experiment will
acquire important applied value, allowing to predict earthquakes, as if looking into the
future. Before, only animals could predict earthquakes ahead of time, and some
people, like in the film “The Phenomenon,” smell the harbingers of earthquakes.
Thus, the astrophysical causes of earthquakes are investigated in Kazakhstan by the
physicist-seismologist K.A. Khaidarov, like the modern old man Hottabych, who
supports classical physics and BTR.
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Fig. 3. a) The gravitational wave. b) Proposed detection scheme gravitational waves with an
atomic clock. ¢c) Wave deformation mirrors the skeletons of atoms, changing the frequency they
emit.

The reversal of time also manifested itself in the multiplication of images,
sometimes forming burning “lines” and “inscriptions” in the sky [8]. As if in films
about flights in time, you can see many images of the star, arriving from different
times (Fig. 4, a-c). A striking example is multiple images of galaxies. All images fit
into one elliptical orbit or a number of identical images are observed along the jet. The
number of extra images N=[4rV/c*P|:1=[4rV/c*(1+ra,/c?)P]£1 (where V is the orbital
velocity, P is the period, and square brackets mark the whole part [8]) , varies from
variations in the radial acceleration a: of the center of mass of the system. The effect



was clearly manifested in the supernova SN 1987A, where, during the compression of
the period P=P(1+ra,/c?), according to the Ritz effect, a bright ring was formed from
the star images dotting the ellipse of the orbit - bright points that gradually emerge
during incandescence, flare-up of the ring, as in the ring of omnipotence from R.
Tolkien's “Keepers” [8]. If the center of mass of a pair of stars or galaxies moves, then
their trajectories have the form of wavy lines, and the reproduced images of stars or
galaxies periodically dot these trajectories like beads. Jets, ejections of galaxies and
stars, for example, PKS 0637-752, quasar 3C 345, and a number of other objects have
this form [2, 8].
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Fig. 4. a) Jet of the 3C 31 radio galaxy (dotted line the possible trajectories of 2 galaxies are
shown). Multiplication of images in the jet of the object PKS 0637-752 (b) and SN 19874 (c).
Compression of the visible disk of the star & Scorpio near the periastron (d).

The Ritz effect is typical of variable stars. They have a parallel change in the
frequency and brightness of light. Thus, for the binary star KIC 5006817 with an
orbital period P=94.8 days [9], the relative brightness variations /'// synchronously
repeat the relative variations in the frequency f”/f of absorption lines (Fig. 5), in
agreement with the Ritz effect I'/I=f"/f=1/(1+ra,/c*). But if the amplitude of
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fluctuations in brightness /" is 0.2%, then the amplitude of fluctuations in frequency f’
is only 0.02%, because light, passing through the interstellar gas, is effectively re-
emitted at resonance frequencies.
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Fig. 5. Curves of light fluctuations 1'/I (top) and frequency f/f (bottom) for the star KS 5006817.

The Ritz effect also manifests itself in the Barr effect [3] - a skew of the radial
velocity graphs V(f), and a star with a circular orbit seems to be flying along an
ellipse with an imaginary eccentricity e'=nrV/Pc?, elongated to the observer. From the
skew to one side of the graphs V() of two stars no longer correspond to one another,
for example, for the star DU Bootes (Fig. 6), the variable brightness /' of which is
also, apparently, caused by the Ritz effect. A skew of the radial velocity graphs for
both stars of the pair in one direction is also observed for the binary stars V701
Scorpio, V870 Altar, DX Toucan, VW Cephei. They tried to explain the effect by the
inhomogeneous distribution of brightness over the surface of the star, but even so it
was not possible to accurately match the radial velocity curve and the light curve, for
example, for the variable AW of the Big Dipper. The effect of mismatch between the
V(f) curves of the components was also found in the variable star BW Chanterelle,
whose duality, according to P.S. Chikin [10], and explains its variability. He also
showed that the skew of the V,(f) graphs at e'=nrV/Pc*>1 leads to the appearance of
discontinuities, ambiguities and overlap, confusion of the branches of the V,(¢) graph,
typical for shock waves in nonlinear media. Even the Lonely Star is accompanied by
the Barr effect, as if all the stars tend to the observer (Fig. 7), stretching their orbits.
After all, single stars fluctuate under the influence of exoplanets. The V(r) graph of
such stars reveals not only the planet, but also the Ritz effect, in the form of a
distortion of this curve as if the planet's orbit is elongated along the line of sight [6].
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Fig. 6. a) Scheme of distortions of the V;’(t) graphs for circular orbits. b) The correct graphs of
the radial velocities of the Vi(t) components correspond to orbits of equal eccentricities e1 = e
and opposite longitudes w1 = 180° + wa. ¢) An example of graph distortion for the star DU
Bootes.

The effect was clearly manifested in busters. The flashes of these space
shooters lasting in seconds and with a power of 10°° W are in the X-ray range [2].
Astrophysicists have long wondered about the mechanism of their radiation. And in
ballistic theory, don't go to an astrologer-fortune teller: busters are ordinary double
stars, in which the Ritz effect compresses the duration of flares and increases the
radiation frequency, converting their visible light into invisible X-rays [1, 2]. Like the
Cheshire Cat, the star gradually fades from different optical ranges, flickering faintly.
The period of flares sometimes changes by 50%: the brighter the burster, the more
frequent the flares (Fig. 8). In fact, flares follow with a constant orbital period of the
stars, but their 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 fastest “space prairie” buster MXB 1730-335 (it was called “fast”): its
period is about a minute and, in addition, it changes rapidly. The Ritz effect and time



reversal are also confirmed by the double structure of flares, typical for X-ray sources
of the MXB 1636-53 type (Fig. 1).
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Fig. 7. a) View of the starry sky from the cockpit in moment of hyperjump. b) View of stars on the
celestial sphere for a stationary starship. c) Their apparent displacements towards the apex for a
spaceship flying at V speed.

Similar variations have been discovered in pulsars, say, T5X2 (IGR J17480-
2446). An increase in flares (quasiperiodic QPO oscillations) is accompanied by a
proportional increase in the flare brightness and light frequency (Fig. 8). And for the
pulsar GX-1 + 4, the period smoothly halved over the decade, and then increased at
the same rate. If the reason is in the Ritz effect, then only an illusory acceleration-
deceleration of processes is observed, such as the Doppler variation of the frequency
of light and sound when the source and receiver approach each other [2]. The Ritz
effect T'=T(1+ra,/c?) simply condenses all processes in time and space, like a RAR



archiver of information, without changing its real amount. In this case, the flares
themselves arise as a result of compression of the light energy emitted by the star, as
evidenced, for example, by the comparability of the burst energy of the pulsar GX 5-1
and the average energy emitted between flares: the higher the average power, the
brighter the flares become. The new effect makes it possible to build a desktop “time
machine” - a Ritz transformer, which changes the time scale and compresses laser
pulses [1, 11].

1970 1980 1990 2000 2010 | . PpeHTreHoBckas
2000 pod A Ll - ‘gE}SoCTb_[’
g | TR 4 gl it
° i T &=
= L L‘LM - M“"lj——), | ; ;3‘51— vacrtota [’
) \""""“‘.- i o= S et | 4§74 . Benblwek
% 500 | b . m 2 4 ‘i (MrLl)
= i Bpems (cekyHabl)| | TR L
0 1 OOOO 20000 55480 55490 55500 55510 55520

Bpems (CyTKM)
Puc. 8. MameHeHnwe nepuoga P =1/f' w apkoctu I’ BChbIWEK

y nynscapa T5X2 ot aBukeHnsa no opoute n puty-addekra.

Fig. 8. Changing the period P' = 1/f' and brightness I' of flashes in the pulsar T5X2 from orbital
motion and the Ritz effect.

In space, temporary stunts are common. So, 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 so much in the sky that their
images will stretch, as if two trails of fire extend from them [12, 13]. And exactly, on
the track (jet), elongated in one direction, the stars fly to the Earth (judging by the
blue shift, Fig. 9), and on the back track - from the Earth (judging by the redshift)
[14]. Elliptical galaxies, compressed along the axis of rotation, from the blur effect
along the flight line with a velocity V, sometimes seem elongated along it, or there is
a discrepancy between the rotation speed and apparent compression of the galaxy
[15]. Since in galaxies the angular velocity depends on the distance to the center of the
galaxy, and the orbits of stars are not circular and are tilted at different angles,
deformation leads to a deviation of the observed shape from the ellipse, as for stars
with differential rotation [16]. Then, depending on the direction of flight (Fig. 10), the
image of the galaxy, stretching or shrinking, will acquire a rectangular shape (boxy),
as in the galaxy LEDA 074886 [16, 17], or disky (disky). These distortions of the
“pumpkin” and “lemon” type were actually discovered in elliptical galaxies [18, p.
227]. It turns out that cosmic pictures are just an appearance, like films that have
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come down from previous eras with their distortions, accelerated and blurred images
(Fig. 9).

Puc. 9. lMNMpumMepbl YMHOXEHUA W pPasMbITUA
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Fig. 9. Examples of multiplication and blur images due to the motion of galaxies: a) Able 2218
cluster, b) MACS object J2135-0102, c) distribution Vi(4X) in it.

The shape of such distortions can be accurately calculated from the rotation
curve of galaxies, which can be approximately approximated by the law
UAx)= kx-exp(—|x/al), where a is the semi-major axis of the galaxy, k is the
proportionality coefficient. Then the points A, B,... C, D on the galaxy contour will
shift along its major axis along x due to the delay or advance of the images in
proportion to the radial velocity of stars vr in the galaxy at a distance Ax=-rv,Ve/c?,
where 7 is the distance to the galaxy, V- - the tangential velocity of the galaxy directed
along the major semiaxis a of the galaxy (b is the minor semiaxis). As a result, the
distorted shape of the elliptical galaxy will take the form (b is the semi-minor axis of
the galaxy): x(y)=t[a(15%/b*)"*~Vorvi/c?]x Ha(19%/b*) V>~ Virka(1—
V2/Ib*)2/c*exp(1-52/b*)1?]. Since, in the general case, the velocity V of the galaxy is
oriented arbitrarily, and the unequal displacement of points near the centers and edges
of the galaxy leads to an additional distortion in the brightness distribution over the
galactic image, distortions of galaxy isophotes will become even more complex.
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Fig. 10. Deformation of the visible shape galaxies due to the difference in ray velocities.

The fact that the deformation of the images is associated with movement is
convinced by their stretching-contraction exactly along the flight path. Spectral
analysis convinces that the effect is associated with the difference in radial velocities:
on the one side of the blurred image, the spectrum of the galaxy is shifted to the blue
region, and on the other, to the red. Moreover, the blue and red shifts z=v,/c are
almost proportional to the shift Ax [14], in agreement with the BTR, where Ax=-
ruVi/c? (Fig. 9). The same picture is in all jets and galaxies, for example, in galaxy
MS82 [16].
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Fig. 11. Formation of double images and radio images of radio galaxies and quasars.

Within the framework of the ballistic theory and the blur effect, the double
structure of radio images in quasars and radio galaxies is also naturally explained [19,
p. 52]: along with the central bright optical and radio component, there are lateral
symmetrically located radio-emitting regions (ears that really resemble rabbit ears). It
1s natural to compare them to the “lagging” and “leading” (along the vector of its own
velocity V, Fig. 11) image of the galaxy, as was first noted by the author [12, 13]. The
images were found in the radio range, because radio-emitting electrons rotate in the
magnetic field of stars with huge velocities v~c, which makes the re-emission by the
medium small. Accordingly, electrons with a speed directed towards the Earth (V,=-
v), emitting light with a speed of c+v, form an advanced image, and electrons with a
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speed directed from the Earth (V,=v), emitting light with a speed of c—v, form lagging
image. Similar “leading” and “lagging” images symmetrically located on the sides of
the star were discovered by N.A. Kozyrev at individual stars in the infrared range
using a bolometer [20]. In the framework of official astrophysics, these extra images
of stars and quasi-ears of quasars are either ignored altogether, or explained by
pseudoscientific hypotheses (gravitational lenses and ejections), like the quasi-turtle
Quasi. And from the standpoint of the BTR, the effect is interpreted in [13] simply as
a result of light emission by a star or galaxy with velocities (c—v) and (c+v). In the
infrared and radio ranges, for which the wavelength A is longer than for the visible
range, images are easier to detect, due to the low absorption in interstellar gas and
dust.

On the one hand, the BTR explains why the radio portraits of the galaxy are
located symmetrically relative to the central bright optical and radio image. On the
other hand, a slight asymmetry of the radio ears is understandable. Indeed, if the
velocities v are high (for relativistic electrons with orbits inclined at an angle a to the
line of sight) and are of the order of ¢, the symmetry of the leading and lagging
images will be broken. Radiation from approaching electrons reaches the Earth earlier
for a time Ati=r/c-r/(ct+uvcosa) than the light of the galaxy itself. And the radiation of
receding electrons - later on At,=r/(c-vcosa)-r/c. As a result, the leading image 1s
recorded at the angular distance 6:=A¢1V+/r in front of the central one (along the V of
the galaxy), and the lagging image is recorded behind at the angular distance
0=AnV+/r from the central one. For v<<c these angles are 61~0>, and for v~c already
01<02. Moreover, from this difference it is easy to determine not only the direction,
but also the magnitude of the galaxy's velocity V:=2c0102/(62-01), as well as the radial
velocity of electrons vcosa=c(02-01)/(02101), if the angle 6 1s counted in radians.

The intensity /,=Io(1+vcosa/c)*=1p40:%/(02+0:)? of the leading image, due to
the approach of electrons, should be increased in comparison with the intensity /o
from the same stationary source and the intensity /> of the lagging Images. If an
electron in its frame of reference radiated in the direction of speed v within the solid
angle dQ=ds/(ct)> power dW=I1odQr?, then when the electron's speed v is added to the
speed of light ¢, the vector of the speed of light becomes ¢'=c+v, and the same power
will go into a smaller solid angle dQ=ds/c”?*~ds/(c+v)**. Hence the light intensity
Li=dWIdQur*=1odQ/dQ=1o(1+v/c)? or taking into account radiation at an angle o,
Ii=ly(1+vcosa/c)?. In contrast, the intensity of the lagging image is reduced L=Iy(1—-
veosa, /¢)*=1p401%/(02+01)?, so that Io/1=(01/02)*. Indeed, in radio galaxies, quasars,
and N-galaxies, a difference in the angles 01 and 6> is observed, and it is the image
with a smaller angle 0, that is always brighter (Fig. 11) and approximately in the same
proportion L/I1=(0:1/02)? [19, p. 56]. The slight discrepancy is due to the inaccurate
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measurement of the angles 01, 62 (due to the blurred image) and the inaccuracy of the
formula for the angle dQ;. The exact value is dQ=ds(c+uvcosa. )/c#*. This makes it
possible to reconcile theory and experiment (Fig. 11), and by the values of I»/I1 and
vcosa. =c(02-01)/(62101) - precisely determine the angle a.. Thus, measurements of
angles 01 and 62 make it possible to establish the directions and magnitudes of the
velocities V and v of the galaxy (Fig. 11). Velocity V= is directed along the line
connecting the images towards the closer image, at an angle 01. From these calculated
values, using a simple computer program, it is possible to reconstruct the true radio
image of the galaxy, respectively, by displacing all points by angles 6; and 0, or
intermediate and changing their brightness [14]. The most interesting thing is that this
theory predicts the characteristic angular sizes of quasars and radio galaxies from the
characteristic velocities of galaxies Vz~10° km/s and stars, electrons in them

veosa, ~103..10* km/s predicts the characteristic angular sizes of quasars and radio
galaxies 01+0,=2V:vcosa /c?=5"-50", coinciding with the real ones [19].

Images of galaxies or paired galaxies, due to the huge distance  and the long
delay At, can stretch over a significant part of their trajectory. Then, luminous bridges,
ejections, jets in the form of rings, arcs, and wavy lines, corresponding to the
trajectories of galaxies, are observed connecting galaxies (Fig. 4, 9). If a pair of
galaxies revolves around a common center of mass O in a plane passing through the
line of sight, then when it moves with a speed V, one observes, in fact, a sweep of the
orbital oscillation in time, as on an oscilloscope. Those. the galaxy draws a graph of
its oscillations in the sky (Fig. 4), reminiscent of the radial velocity graphs (Fig. 6).
Well, galaxies in clusters weave a pattern from their intricate trajectories. This is what
the Able galaxy cluster looks like (Fig. 9).

Another manifestation of the Ritz effect is the super-fast movement of
additional images. If the acceleration reaches a critical value a,=-c*/r, then there is an
illusory acceleration of the apparent motions of unnecessary images of stars, galaxies,
quasars, which are interpreted as ejections, jets. The illusory measured velocity of
“emissions” V:'=V:dt/dt'=V:/(1+ra,/c?) at critical ar infinitely increases in comparison
with the true velocity Vz. And exactly, in a number of quasars “ejections” with
velocities V'>>c¢ were found [21, p. 85], which in the framework of the BTR (which
does not deny superluminal movements) may turn out to be multiple images, the
speed of which is illusory to increase the Ritz effect [13].

Similar shape distortions are observed for stars [12, 16]. Moreover, in
addition to distortions of the visible shape, for example, in a Cepheus,  Lyra, &
Scorpio (Fig. 4), the polarization changes in time with the orbital motion, in
accordance with the BTR [8]. Moreover, if the stretching of stars in the orbital plane
is usually explained by the tidal distortion of their shape, then the compression
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observed in some phases of the satellite B Lyrae in this plane can only be explained by
an illusory distortion of the shape. A clear change in shape is found in & Scorpio [22] -
the shape of the star, in agreement with the BTR, is most distorted along the flight
path near the periastron (July 17, 2011), because the star's speed is maximum there
(Fig. 4). In parallel, the brightness of such stars changes according to the Ritz effect
[23, p. 67], growing in the periastron, where the acceleration is maximal. If the plane
of the orbit and the axis of the star is inclined to the line of sight 7, and the angular
velocity o of its surface changes in latitude (differential rotation), then the oscillations
of the star's shape will acquire a more complex character. If stars with solid rotation
the disk stretches proportionally - in the form of an ellipse, then in stars with
differential rotation the equatorial segments, spinning with an excess of angular
velocity ® compared to the poles, create an excessive extension of the equator [16].

3Be3abl
8. Epsilon Aurigae Eclipse (CHARA-MIRC)
UT200 w03 UT2009Dec0:
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Figure: 12. The visible disk of the star (a) and the scheme of its distortion zheniy (b) allows you
to observe the forward and backward side of the star. c¢) Possible manifestation of such the
surface of the variable star € Eridani.

If the dependence of the angular velocity ® on latitude ¢ has the form
o(Q)=mo—m1sin’, (characteristic of the Sun, for which m¢=0.25 rad/day, ©:=0.05
rad/day), then the apparent shape of the star's disk is given by the equation in the x
(along the equator) and y (along the axis of rotation) axes: x(y)=(R*?)">+rVw(p)(R*-
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)2 =(R*57?)"?(1+H[wo—w1)*/R*]rVIc?). For 1=0, i.e. in the absence of differential
rotation, the dependence corresponds to an ellipse. And at 0170, the visible disk of the
star acquires a more complex lemon shape. This distortion arises from the retardation
of light rays from the receding edge of the star relative to the rays of light from the
approaching edge for the time A¢t=r/(c-v)-r/(c+v). Due to this, it is possible to see both
the forward and back sides of the star at once, since the star alternately turns them to
the observer after half the rotation period 7/2, and from the delay Af they can be
observed simultaneously at Ar>7/2, and sometimes several times n (fig. 12). The
number n=At/(T/2) varies depending on the latitude ¢, since v=mp=wRcos(¢): the
most images fit at the equator, and near the poles, where v=0, the image 1s almost not
distorted. As a result, in the image of a star, the meridians are bent so that the star
resembles a basketball or a map of the Earth in the Mercator projection, where both
hemispheres are visible. The effect is especially pronounced if the star changes
brightness. Then the equatorial regions within several meridians have one brightness,
and the circumpolar ones - another. Similar effects are actually found in stars: dark
spots and stripes are observed on their disks (for example, in the variable star ¢
Eridani) or periodic chains of spots revealed by the passage of exoplanets through
them, leading to anti-eclipses (when the spot closes, the brightness increases) with
frequencies that are multiples of the rotation frequency. Well, the star's disk itself is
also deformed - elongated or compressed. Similar fluctuations in size and shape,
incomprehensible in the framework of the theory of pulsations, were recorded by
interferometers at Betelgeuse (o Orion). In time with the fluctuations in brightness
with a period of 6.4 years, this star changes its size and shape, but differently than
follows from the theory of pulsations. Therefore, astrophysicists assumed that the star
has an irregular shape, and as it rotates, it turns towards the Earth in sections that have
different contours and brightness. From the point of view of Ritz's theory, these
fluctuations in brightness and shape can be imaginary caused by the motion of the
star.

All these effects arise from the acquisition by the light of a speed higher or
lower than c. 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 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
(downpour), in which, like a swarm of one-day mayflies, their whole life lasts a
moment from our point of view, becomes a long-liver. According to Ritz's theory,
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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 [24, 25]. But these data were not taken seriously,
considering the tachyons to be nonsense - people from the other world, ghosts on the
other side of the light barrier.

The speed of the front of a cosmic shower of particles 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 space should
come from all directions. By the way, it is assumed that it is cosmic showers that
initiate lightning breakdowns and largely determine the place of their impact. In the
lightning channel, electrons also reach gigantic velocities, so there, too, interesting
time-transforming effects can be observed, including the generation of X-rays and
gamma radiation by the Ritz effect. 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). It is possible to
determine the exact direction of arrival of the rays by using additional detectors on a
high tower. And you can directly determine the direction of the shower using the Fly's
Eye unit. Therefore, synchronous registration is easier to explain by the superluminal
speed of showers that instantly reach all the detectors. For superluminal tachyon
particles, the course of time was considered to be reversed [25], but this is as absurd
as the reversal of time in a supersonic airplane. According to one of the hypotheses,
time goes back for antiparticles - antipode particles, also common in space [26].

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. It turns
out that terrestrial accelerators also accelerate particles to superluminal speeds, but
physicists did not even suspect about 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 STO formulas. Time-of-flight (TOF-detectors)
measure the velocities of only relatively slow particle-ions, say, in the ALICE setup.
If physicists had measured the speed of electrons from an accelerator in this way, they
would have been in for a super-big surprise.

A correct estimate of the particle velocity using BTR will make it possible to
create accelerators operating with a lower energy consumption. They will become an
indispensable tool for the technology of the future - FTL spacecraft and FTL
communication. Similarly, turbojet engines turned out to be more effective than piston
engines, breaking through the sound barrier (330 m/s), which had previously seemed
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as insurmountable as light. The rocket engines, realizing the first space speed (8
km/s), have become even more efficient. The same revolution in rocketry will be
produced by superluminal and hyperluminal engines (/>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, taking off from the Earth at superluminal speed, will be able to send to the Earth
with its constant monitoring the centuries-old history of the world collected along the
way, like a “time machine” of archaeologists or a layered photo mirror from “The
Mystery of the Third Planet” and B. Shaw's story “The Light of the Past”. This
method of observing the past was proposed by astronomer K. Flammarion in the 19th
century. 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 shifted position (Fig. 7). 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, with
distance, the brightness and frequency of light decrease according to the above-
mentioned law I1=Io(1-v/c)?. But in the apex, the brightness is increased, as in the
case of electrons ,=Io(1+v/c)?. And you can study stars with planets even with a
telescope of low aperture, but 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. 7): when accelerating on
hyperjets, the stars run not behind the stern, but towards the bow, as if a rocket flies
back and forth, like in the fairy tale about Alice. These effects are clearly analyzed 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”.

So, superluminal accelerators seem to have been working for a long time, but
their efficiency is low. Having correctly determined the speed of particles and
applying the principles of BTR for acceleration, the efficiency of accelerators can be
increased so that the accelerators can be fitted into a spacecraft as hyperjets to achieve
hyperluminal speeds. Note that high-energy quanta of X-ray and gamma radiation,
also uniformly arriving at the Earth from all points of the sky, are also referred to as
cosmic rays. Their origin is a mystery that can be easily solved in an BTR. Each
electron e in an atom that emits light waves 1s analogous to a star in its orbit. And as
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for binary stars, the profile of these waves is distorted as they propagate, and more
and more harmonics appear in the signal spectrum, with numbers up to thousands -
1.e. radiation appears with a thousand-fold increased frequency f'(Fig. 13). This will
be the background X-rays. By the same mechanism, Jupiter can generate mysterious
X-ray and gamma-flares, in the magnetosphere of which electrons move at high
speeds and accelerations. Therefore, at large distances, their cyclotron radio emission
is transformed into high-frequency hard radiation. In this case, a distorted sawtooth
wave profile (Fig. 13) is formed from harmonics of multiple frequencies f'=nf with an
intensity of 1/n. That is, the signal spectrum has the form F~f"*, where the spectral
index a=1. Indeed, the majority of quasars and radio galaxies, for example, Cygnus
A, Virgo A, have just such a spectral index a=1. And among terrestrial sources, such
velocities and accelerations necessary for the conversion of optical radiation by the
Ritz effect to charged particles can only be reported by a lightning discharge, which
can explain the X-ray and gamma pulses during thunderstorms and lightning flashes
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Fig. 13. Scheme of cyclotron generation emission by electrons e and transformation wave profile
as it propagates, leading to the generation of an X-ray background.

Transport flying at near-light speed was also considered an analogue of a time
machine. Indeed, according to SRT, 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 space and in time, the effects of time transformation, the structure of the micro- and
megaworld, principles and devices of the future, as science fiction writers have long
believed, for example in the film "The Last Mimzy of the Universe" (based on the
story of G. Kuttner) 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
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and momentum of the spacecraft, the slower time passes on it. By the way, according
to the BTR at a given momentum p for the cosmonaut, the flight will last as long as
according to the SRT. 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
SRT, 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 next to a beautiful girl. Time stretches or runs, although true time flows
at a constant speed.

So, 1s 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 (measure of chaos) grows
with time [27]. 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 - in this
case the medium i1s cooled, and friction hardens the surface. Such violations of the
second law of thermodynamics were 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 the fluctuation
accumulator could reverse the processes. In addition to mechanical friction, there is
also radiation friction during radiation. Ritz connected irreversibility with it, having
studied the possibility of reversing the order of events and the arrival of information
from the future [27], as well as discovering a kind of law of conservation of the flow
of time [17].

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 and
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defeating the Empire of Lies. The materials of the article were reported at the 57th
scientific and technical miniconference on March 21, 2016, UNN.
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