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 MAGNETIC STARS - STARSHIP COMPASS 
A magnetic ball, thrown into the air, attracted the iron in a 
straight line, as a result of which the [flying] chariot could not 
deviate to the side ... because the chariot did not stop reaching 
for the magnet. 

Cyrano de Bergerac "A different light or states and empires of the Moon" 

    Since ancient times, the Earth's magnetic field has helped people find their 
way on land and in the ocean. When humanity turned its gaze to the cosmic ocean, a 
magnetic field was also found in other cosmic bodies, including the Sun and other 
stars [1]. Suddenly, with the help of a radio telescope dish, Jocelyn Bell also 
discovered stars with super-strong magnetic fields - pulsars, which were predicted to 
play the role of a compass in space [2]. It was believed that a strong magnetic field 
leads to the generation of powerful radio pulses by pulsars, by which, at any point in 
the galaxy, as with terrestrial radio beacons, it is easy to determine the galactic 
latitude, longitude and direction to the Earth or to the Galactic pole. But the 
mechanism for generating the magnetic field by pulsars and other magnetic stars is 
still largely mysterious. 

    For the first time the magnetic field of stars was discovered by Hale in 1908 
near the nearest star according to the Zeeman effect - the splitting of spectral 
lines in the magnetic field of the Sun [1]. And soon they discovered stars with 
much stronger magnetic fields [3]. Even then it seemed strange, because unlike 
the Earth, the magnetism of which was previously explained by the iron core, 
there is no solid iron in the Sun. Ironically, in the same 1908, Ritz proposed a 
ballistic theory, which eventually easily solved the riddle of magnetic stars [2], 
although the ideas of this theory had been expressed before, including by 
Galileo, Gassendi and Cyrano in “Another World”. These magnetic stars 
(called peculiar Ap stars or spectral variables) were discovered by the Russian 
astronomer A.A. Belopolsky [4]. So, in the star α2 Hounds Dogs, the spectral 
lines regularly changed their intensity and bifurcated, which was regarded as 
the splitting of the lines by the Zeeman effect. Belopolsky himself explained 
this “split personality” by the motion of a pair of stars: their spectral lines 
converge and diverge (Fig. 1). 
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Fig. 1. Changing the frequency and polarization spectral lines of binary stars false explained as 
the rotation of a magnetic star. 

    This was confirmed by the fact that the lines of individual elements did not 
bifurcate, but only shifted (from the deficiency of an element in one of the stars). So, 
in α2 Hounds Dogs, the lines of erbium and chromium shifted in antiphase with each 
other, which indicated the antiphase orbital motion of two stars containing erbium and 
chromium in the atmosphere. The line intensity of such stars also changed in 
antiphase [4]. For a number of lines, as Belopolsky discovered, the intensity changed 
twice over a period, apparently from the Ritz effect, which changes the brightness W 
of the star at a distance r as W'= Wg and the frequency f of spectral lines as f' = fg in 
g=1 / (1 + rar / c2) times, from oscillations of radial acceleration ar of the star [2]. 
With a comparable brightness of stars, their total brightness and the brightness of 
individual spectral lines will change twice over the period found from the radial 
velocity graph. It would seem that out-of-phase brightness oscillations of two stars 
compensate each other [5]. But in fact, the maxima of the W'(t) light curves are 
sharpened by the Ritz effect and no longer compensate for one another: the integral 
light curve is obtained by a two-hump (Fig. 2), as in binary β Lyrae and W Ursa 
Major [6]. 
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Fig. 2. Oscillations of the radial acceleration of binary stars lead to bursts of a pulsar of the 
REK 0531 + 21 type (a). Orbital the movement of such a system around the third star leads to 

fluctuations in the brightness of flares with sharp minima (b, c). 

    Already many astrophysicists admit that the smooth fluctuations in the 
brightness of stars are caused by motion in orbit. This theory for variables like Mira (ο 
Ceti) was defended by G.M. Rudnitsky [5]. In stars at the base of the main sequence, 
due to the high density of the protoplanetary cloud and interstellar gas, the star's light 
has time to be re-emitted, acquiring a fixed speed c, and in large stars at the top of the 
main sequence, the light is re-emitted by a powerful atmosphere [1]. Therefore, in 
both cases, the Ritz effect is small, and only stars in a narrow band of instability 
become variables [6]. Occasionally, large stars also change brightness with decreasing 
gas concentration, but their fluctuations are unstable. 

    Belopolsky's hypothesis was replaced by the hypothesis of magnetic stars, 
although it is not clear how the giant magnetic fields of these stars (~ 1000 G) arise 
and why in some parts of the star there are more of some elements, and in others - 
others. Therefore, it is logical to return to the Belopolsky hypothesis, which also 
explains the fluctuations in brightness and color of such stars by the Ritz effect. 

    On the other hand, the hypothesis of magnetic stars explained the circular 
polarization of some lines clockwise and others counterclockwise - according to the 
Zeeman effect. But the ballistic theory also predicts the polarization of radiation, 
because when the stars move, not only their images, but also the orbits of electrons, 
are illusoryly stretched [2]. As a result, an electron flying in a circular orbit emits both 
in an elongated orbit and vice versa (Fig. 1). Accordingly, the radiation will have 
linear or circular polarization. For one star and the corresponding lines, the radiation 
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is then clockwise polarized, and for another star counterclockwise. Indeed, on the 
surface of a star, there is an equal number of electrons spinning to the left and right. 
But the motion leads to an imaginary contraction of some orbits and stretching of 
others - accordingly, the intensity of one polarization, for example, the right one, 
increases, and the left one decreases. For a companion star, the situation is reversed, 
since its speed is directed backwards (Fig. 1). Accordingly, the spectral lines of the 
stars have opposite polarizations, and the lines periodically converge and diverge due 
to the Doppler effect. Splitting into many lines is also possible if the stellar images are 
multiplied by the skew of the radial-velocity graph Vr(t) [2]: each image has its own 
velocity and its own frequency shift Δf (Fig. 1, dash-dotted line). This will also be 
regarded as a manifestation of the Zeeman effect, i.e. the appearance of a magnetic 
field. But the splitting and the calculated magnetic field do not change smoothly, but 
in jumps, like the radial velocity, on the graph of which discontinuities appear, as in 
stars of the β Canis Major [6]. The lines are also polarized by the small magnetic field 
of the stars, where electrons revolve. 

    In peculiar Ap stars, short-period brightness oscillations with a period of 5–20 
minutes have also been found [3]. They cannot be explained by the motion of the 
satellite, but with such a period small pulsations of the stellar surfaces occur [7]. For 
example, the Sun's atmosphere oscillates with a period of 5 minutes and with a 
velocity amplitude of ~ 100 m / s [8]. These fluctuations are insufficient for noticeable 
variations in brightness. But at large distances, insignificant variations in the speed of 
the atmosphere cause noticeable variations in brightness according to the Ritz effect, 
as shown by S. Devasia [7]. A compromise arises between the explanation of variable 
stars according to the Ritz theory and the theory of pulsations. Likewise, in white 
dwarfs, oscillations of optical brightness and polarization with a period of several 
minutes [8] can be explained by surface pulsations with the same period. These 
brightness fluctuations are also illusory, as is the giant magnetic field of ~ 107 G of 
white dwarfs, detected from the periodic splitting of spectral lines. But, as in the case 
of “magnetic” stars, splitting is also possible from orbital motion (Fig. 1). 

    A feature of peculiar stars is their spectra, where there are many lines of 
transition elements - chromium and rare-earth elements, such as lanthanum, europium, 
gadolinium, dysprosium, etc. [3]. For the abundance of these elements, rare for stars, 
they were called peculiar (ie atypical), as if these stars themselves are exotic, rare 
“earths”. But if we once reach them on a spaceship, it turns out that these are ordinary 
stars of the main sequence, changing the spectrum and brightness according to the 
Ritz effect. And clouds of interstellar gas, through which the light of stars flies, enrich 
it with their spectral lines. In the spectrum of transition elements, the largest number 
of lines that efficiently store and then release energy, which is why chromium, 
neodymium, erbium, and ytterbium are used in lasers. Therefore, when light, 
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converting the frequency by the Ritz effect [9], passes through these clouds, it is 
effectively absorbed and re-emitted by the transition elements (whose atoms are 
additionally ionized and double ionized [6] by UV light created by the Ritz effect). 
That is why lines of these elements appear in the spectrum of stars for which the Ritz 
effect is strong - this is a kind of cosmic laser. Likewise, cosmic masers emit the lines 
OH, CO, H2O by the Ritz effect, which are absent in the spectra of stars, but are 
present in clouds of interstellar gas in the path of light [9]. 

    The flare of interstellar gas by a star at resonance frequencies also explains 
the glow of nebulae around new and supernova stars, which are also magnetic, for 
example, V1500 Cygnus. A star is observed as a nova or a supernova when it 
increases its brightness according to the Ritz effect when the acceleration reaches the 
critical value ar = -c2/r [2]. Those areas of interstellar gas for which this condition is 
satisfied also look bright, because efficiently absorb and emit light, the frequency of 
which quickly runs across all resonant frequencies. In this case, one can 
simultaneously see the glow of only those points M of the interstellar gas for which 
the sum of the distances to the star AM and to the Earth MB is the same. Then the re-
emitted light spends the same time t = (AM + MB)/c on the way to the Earth (Fig. 3). 
In space, these points are located on an ellipsoid of revolution with foci A on the star 
and B on the Earth. With the passage of time t, this ellipsoid expands: the major axis 
AM + MB = 2h grows. 

 

Fig. 3. Diagram of the formation of luminous rings gas around supernovae (a) and Gould's belt 
with a ring Lindblad from gas flare by the Ritz effect (b). 
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    The set of points M at which the illumination condition as = c2/s is satisfied, 
where s = AM, is a plane perpendicular to the acceleration vector of the star: it is 
given by the equation as = c2, where a is the acceleration vector, s is the radius vector 
AM of the point M drawn from star A. So, the luminous region in the form of an 
ellipsoid section is an ellipse around the star (or a circle, if the acceleration is directed 
exactly to the Earth [10]). The equation for the ellipse y(x) is found by solving the 
system of equations for the ellipsoid x2/b2+y2/b2+z2/h2=1 (b is the semi-minor axis, d 
is the focal length, Fig. 3) and the secant plane ayy+az(z–d)=c2, where ay, az are the 
projections of the acceleration a on the y and z axes (ax = 0). Over time, the ellipse 
y(x) expands from the growth of h. This is how the swelling shells of novae and 
supernovae look, in fact, a light echo [2, 10]. Because of the echo, their flares flare up 
sharply and fade away smoothly: so, does a sharp sound, cotton repeatedly reflect 
from the walls and chairs of the hall, gradually fading away (reverberation). In rare 
cases, in the absence of gas in the path of light, type V supernovae exhibit a 
symmetric light curve [11], which exactly matches the calculated light curve of the 
binary star. Since novae and supernovae are usually binary stars, the second star also 
illuminates interstellar gas. The acceleration of this star a2 is opposite to a1, and the 
gas is illuminated from the opposite side of the star. As a result, two luminous 
elliptical rings are formed: one slightly smaller than the other (Fig. 3). This is what the 
nebula around SN 1987A looks like. 

    If the planes are almost parallel to the line of sight r, only areas close to the 
star are visible, the segments of the ellipses are two arcs, two arches that look like 
hyperbolas due to the perspective effect (Fig. 4). If a star system contains 3 or more 
stars, then the number of overexposed ellipses or their arcs increases, as in the Eskimo 
nebulae (NGC 2392) or He 2-47. And, for sure, most of the nova nebulae have this 
appearance. In some cases, these amorphous structures are supplemented by images of 
stars blurred along the trajectories. Usually, supernova envelopes have a sharp outer 
boundary and a blurred inner one, because light is re-emitted not only at s = c2/as, but 
also at smaller distances s, for example, during the rhythm transformation of the 
frequency f of emission lines into other resonance frequencies f'= gf. Therefore, 
sometimes many shells are visible: each has its own frequency conversion coefficient 
g and its own secant plane. It is interesting that a similar reflection of flash light by a 
mirror shell, which has the form of expanding rings, was considered for the first time 
in the framework of ballistic theory by comrade of Ritz - P. Ehrenfest in his work 
"Crisis in the hypothesis of light ether". 
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Fig. 4. Nebulae with multiple rings and radial beams. 

    Likewise, "cocoons", luminous shells around Cepheids can be the result of the 
illumination of interstellar clouds. And the disks of Cepheids revealed by stellar 
interferometers may correspond not to the true surface of stars, but to illuminated 
areas of gas. And since the direction of the star's acceleration vector changes (and the 
position of the cutting plane), the size and shape of the luminous ellipse also change, 
which is perceived as the pulsation of a giant star. A real star does not pulsate, but 
moves in an orbit and its dimensions are much smaller [2, 10]. Similar shells are seen 
in elliptical galaxies [12]. In them, too, the radiation of individual stars regularly 
reaches the critical value as = c2/s, and at a number of points M, their optical radiation 
is transferred to the X-ray range by the Ritz effect, re-emitting in it. Therefore, a 
number of elliptical galaxies are surrounded by an X-ray halo, according to the 
spectrum of which the calculated gas temperatures are millions of Kelvin [12], 
although the true temperature is low. 

    Glowing rings around galaxies and multiple images of quasars can also 
sometimes be a consequence of the illumination of gas clouds along the elliptical 
section. This explains the synchronous fluctuations in the brightness of the images, 
because light travels from the quasar to the Earth the same path 2h (Fig. 5). A slight 
delay in the brightness fluctuations of some images relative to others is caused by the 
difference in the speed of light emitted by the quasar in different directions. The very 
fluctuations in the brightness of quasars, with characteristic periods from days to 
weeks, are also explained by the Ritz effect. As noted by the author [9, 13], quasars, 



8 
 

radio galaxies, BLLs are apparently just elliptical galaxies, in which there is little gas 
and dust. Therefore, light passes through them without re-radiation, being transformed 
by the Ritz effect. Of course, these brightness fluctuations by ~ ΔW for each of the N 
stars of average brightness W are not synchronous and usually extinguish each other, 
but even with random addition, they create brightness fluctuations ~ ΔWN1/2, and 
relative brightness fluctuations δW ~ (ΔW/W)N–1/2. Then, with an amplitude (ΔW/W) ~ 
104, a galaxy of a billion stars (N = 109) changes brightness by 30%. Indeed, in the 
absence of re-emission, each star flying in its orbit regularly reaches a critical 
acceleration, flashing like a new one according to the Ritz effect. The amplitude and 
characteristic time of brightness fluctuations depend on the size, type of galaxy, and 
spectral range. So with a decrease in the gas concentration, the size of the galaxy and 
the number N of stars in it, the fluctuations δW ~ (ΔW/W)N–1/2 increase [12]. It is not 
for nothing that there are many types of variable galaxies - quasars, BLs, Seyfert 
galaxies, N-galaxies - with different characteristic amplitudes and times of brightness 
fluctuations. In addition, when observing at ever higher frequencies (in the X-ray and 
gamma ranges), the characteristic time of brightness changes decreases [12], due to a 
decrease in the re-emission effect and from brightness variations when the spectrum is 
shifted according to the Ritz effect. 

 

Fig. 5. Formation of rings around galaxies and multiple images with asynchronous fluctuations 
in brightness of components. 
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    It is easy to distinguish illuminated gas (in the form of arcs and rings) from 
blurred images of stars and quasars: blurred images are thin, bright and clear, and the 
illuminated clouds are clumpy, uneven, hazy, like in a pair of rings SN 1987A and in 
a ring of the Necklace nebula (Fig. . 4). In addition, gas rings have an emission 
spectrum, and forbidden lines are usually displayed. And the rings formed during the 
blurring and multiplication of stellar images characterize the usual continuous or 
emission spectrum of the allowed lines. 

    Bright nodes on the ring of the Necklace nebula (Fig. 4) and light stripes 
radially diverging from them are apparently caused by the absorption and re-emission 
of light by clouds of gas and dust. As a result, the increase in brightness according to 
the Ritz effect occurs only in narrow sectors - in transparency windows. Hence the 
bright nodes and the rays radiating from them - as on earthly clouds, the gaps in which 
illuminate the sheaves of the sun's rays. The same radial spoke beams are seen in the 
Dumbbell nebula, GK Perseus and other nebulae (Fig. 4). Bright nodes are visible at 
the points where as≈c2, and the rays correspond to more distant areas, which reach the 
light that has not experienced re-radiation immediately. If the frequency f of one 
emission line is transformed into another f '= fg, the condition is already as=c2–c2/g. 
Different compression g correspond to different secant planes that form not one 
ellipse on the ellipsoid, but a family of close luminous ellipses. This can explain 
nebulae such as the Hourglass and others (Fig. 4). Only the clear inner rings of these 
nebulae can be interpreted as blurred images of stars [14], while the outer, clumpy and 
uneven ones are, rather, the result of gas clouds. 

    If we take into account that the acceleration of the star changes, the secant is 
not a plane, but a complex surface, and the ellipse is distorted, twisted, acquiring the 
shape of an eight, which explains the luminous ring of gas in Sgr A* twisted by an 
eight (although it may be a cluster blurred along a complex orbit stars [14]). The 
intersection line can be helical (if the acceleration increases monotonically). 
Luminous spirals are observed in a number of stars in the form of spiral jets, like in R 
Sculptor (Fig. 4). Like a magic lantern, or a searchlight, with which the Nizhny 
Novgorod optician, mechanic, inventor of self-propelled chariots and ships, I. Kulibin, 
painted pictures on the clouds, anticipating laser shows, so the flares of stars paint 
colorful pictures on clouds of gas that exceed the size of stars. 

    It can be assumed that ancient flares of stars illuminate much wider regions, 
covering vast areas of the Galaxy. For example, the Lindblad gas ring is known, 
emitting UV and radio beams, surrounding the Earth and tilted by 20° to the plane of 
the Galaxy. The ring has dimensions 1000 × 500 parsecs and is elliptical, i.e. may be 
the result of illumination of gas emitting by the same mechanism as masers (Fig. 3). 
In the same region, due to the excitation of interstellar gas molecules, they do not 
absorb, but intensify the radiation of stars by the same mechanism. That is why more 



10 
 

stars are observed in this ring - they form the Gould Belt [12]. An effect similar to 
laser-induced bleaching of the medium arises. To form such a picture, an outburst star 
or a globular cluster of stars must have an acceleration close to critical for a long time, 
and the size of the ellipsoid is enormous. Most likely, the globular cluster is located 
above the plane of the galactic disk, the attraction of which creates sufficient 
acceleration. Likewise, for stars located above and below the center of the Galaxy, the 
Ritz effect is large, from significant forces of attraction to the galactic center, a large 
distance to it and a low concentration of re-emitting gas. The areas in which the 
accelerations reach a critical value are close to the segments of the spheres. This 
explains the observed above and below the plane of the Galaxy gamma-glow - the so-
called gamma-bubbles [12, p. 236] and galactic fountains - gas emissions emitting X-
rays and corresponding to a huge temperature [12, p. 147]. In fact, it can be a 
moderate temperature gas that re-emitts light from stars, converted by the Ritz effect 
into the UV and X-ray ranges. 

    In supernovae and novae, the brightness fluctuates after the outburst. The 
reason may be in the orbital motion of the star: the oscillations occur with an orbital 
period compressed by the Ritz effect by a factor of g: P'=P/g. Since the brightness of 
novae decreases with time from a decrease in g, the period of brightness fluctuations 
P'=P/g increases [13]. This effect was observed in New Perseus, which broke out in 
1901 [11]. Brightness oscillations with a variable period and amplitude have also been 
found in stars discovered by the Kepler telescope, for example, in KIC 3858884. 
These brightness variations correspond to the radial velocity or acceleration graphs 
[13, 15]. And the small ripples on the graphs are caused by the movement in the 
gravitational field of nearby satellites. The frequency and amplitude of small ripples 
grows near the brightness maxima and minima due to the growth of g compression. 

    In repeated nova and nova U-stars of Gemini, a connection between the flare 
amplitude A and the period P between flares has also been discovered: the longer the 
period, the brighter the flares. This dependence, discovered by Kukarkin and 
Parenago, follows from the Ritz effect, since the average brightness of a star is 
constant and equal to its true brightness W. The Ritz effect, by compressing the 
duration, in fact, accumulates this radiation of brightness W, emitted during the period 
P between two attainments ar≈-c2/r, say in a multiple system where P varies. From the 
stretching of the time scale between flares, the brightness falls to ~ W/(1+ra/c2), and 
the “lost” energy ~PW is perceived in a short flash instant Δt. Hence the brightness of 
the flash W'~PW/Δt. Taking the logarithm, we obtain the flare amplitude 
A~log2.51(W'/W)= 3.5+2.5·logP, approximately corresponding to the Kukarkin-
Parenago law A=2.00+1.78·logP for U Gemini, where P expressed in days [16]. The 
discrepancy is due to the inaccuracy of the estimate of Δt ~ 1 hour and the failure to 
take into account the complex shape of the light curve and the shift of the star's 
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spectrum to the high-frequency region. As a result, the increase in brightness is 
slightly less than the calculated one and is different for different stars. 

    The remnants of supernova explosions are considered to be pulsars. They are 
also thought to be magnetic stars. If the pulsar is part of a binary system, its velocity is 
measured by the Doppler effect using the timing method - by the variations in the 
pulsation period. But variations can be caused by both the Doppler effect and the Ritz 
effect. Considering this displacement purely Doppler, find the calculated value of the 
velocity Vr'=cΔλ/λ=Vr+rar/c, which is different from the true Vr. 

For graphs of radial velocities of stars flying in a circular orbit (Fig. 6), the Ritz effect 
will lead to a change in the orbital phase Φ of the star. The radial velocity of the star 
changes as Vr=-Vsin(2πt/P), and the acceleration ar=dVr/dt=-(2πV/P)cos(2πt/P), and 
the extra imaginary (apparent) velocity Vr*=rar/c. Hence, the design speed is given by 
the expression Vr'=Vr+Vr*=-K'sin(2πt/P+φ), where the phase shift φ=arctan(2πr/Pc), 
and the calculated amplitude K'=K[1+(2πr/Pc)2]1/2. 

    The phase shift of the line-of-sight velocity graph Vr'(t) (Fig. 6) can be found 
in spectroscopic binary stars if they are eclipsing. Theoretically, an eclipse of a star 
with a circular orbit would be observed at the moment of its greatest distance in the 
phase of the radial-velocity curve 0. If the curve is distorted by the Ritz effect, the 
eclipse will be delayed relative to phase 0 by a phase difference φ reaching π / 2 (in 
the orbital phase Φ = 0.25) in the limiting case, when the spectrum shift is mainly 
caused by the Ritz effect. The discrepancies between the light curves and the radial 
velocity are actually discovered, for example, for the star υ Andromeda [15], for the 
binary pulsar PSR 1957 + 20. Its eclipse occurs in the orbital phase Φ = 0.25 [17], 
which coincides with the limiting value of 0.25, at which the period variations are 
entirely caused by the Ritz effect. 

 

Fig. 6. Graphs of radial velocities and imaginary radial velocities determined from 
displacements frequencies by the Ritz and Doppler effects. 



12 
 

    Also, the double radio pulsar PSR 1957 + 20 discovered smooth oscillations 
of optical brightness and color with an orbital period P≈9.17 hours [18] - one more 
manifestation of the Ritz effect. It is not for nothing that the shape of the light curve 
W'(t) corresponds by the Ritz effect to the graph of radial acceleration ar(t) for a star 
flying in an elliptical orbit (Fig. 2) [19]. The same effect is observed for the pulsar 
PSR 1913 + 16: its radial velocity graph also reflects the fluctuations of the radial 
acceleration (varying the pulsation frequency according to the Ritz effect). In this 
case, the curve for a circular orbit is distorted by the Ritz effect, and only 
approximately corresponds to an elliptical orbit [19]. The same effect for the pulsars 
PSR 1741-3056 and PSR J1311-3430. This can be checked by observing the change 
in the radial velocity graph when the orbit is turned (the orbit makes a full turn in 85 
years). Theoretically, in half a period (42 years after the discovery in 1974, i.e. now), 
the radial velocity graph should become a mirror image of the previous one. In fact, 
this is not so, because at the minima the radial-velocity graph is compressed along the 
time axis by the Ritz effect (Fig. 2). The orbit of the pulsar PSR J0737-3039, 
discovered in 2003, rotates even faster - a full revolution in 21 years. Therefore, 
discrepancies between the expected and observed radial-velocity graph should soon be 
revealed. It is precisely the radial-velocity curve that is skewed according to the Barr 
effect, from the Ritz effect [13, 19]. Inconsistencies will lead, as the orbit rotates, to 
an imaginary change in the eccentricity and velocity of the center of mass, which is 
observed in PSR 1913 + 16 and other binary stars [20]. 

    To find out the true structure of magnetic stars, new and supernovae, you need 
to contact the inhabitants of their planets, or fly to them. This will also be helped by 
the ballistic theory, which makes it possible to build antigrav engines (including 
magnetic ones), superluminal ships and transmitters [15, 22]. When elementary 
particles are accelerated to superluminal speeds with their flux, messages can be sent 
to distant star systems in seconds. Such a superluminal lightning telegram is a 
modulated stream of charged particles dispersed by an accelerator, similar to the 
movie “My alien stepmother”. 

    The space engine is much more difficult to build. It should be lightweight and 
efficient, accelerate particles to high speeds with minimal energy consumption. Such 
an engine can also be built on the basis of ballistic theory. For this, particles can be 
accelerated with tandem accelerators [21]. First, a positively charged diaphragm 
attracts and accelerates negative ions, and then, in a thin foil layer or when exposed to 
laser radiation, electrons are stripped off and the remaining positive core is 
accelerated by the diaphragm by repulsion. A number of such sections can be installed 
by alternately attaching and detaching electrons from atoms. Such alternating plates 
can be charged more strongly than a number of plates of the same sign. It is possible 
that cosmic rays were created precisely by streams of super-energetic particles from 
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alien ships, and not at all from magnetic pulsar stars and supernovae [22]. On the 
other hand, these stars, supernova remnants, pulsars can become convenient 
landmarks for space travel, including determining the coordinates and speed of a ship. 
Thus, the frequency of pulses of pulsars, the number of bright nodes on the luminous 
ring SN 1987A and other multiples, will vary depending on the speed and position of 
the spacecraft. 

    Another type of engine - magnetic - orients decaying nuclei (for example, 
cobalt) with a strong magnetic field, which by themselves emit particles at 
tremendous speeds. Since the decay products are ejected predominantly in one 
direction, the engine will create appreciable thrust even without the additional cost of 
accelerating the particles. It is only necessary to select the type of nuclei in which the 
fissile fragments have the highest mass and energy, and the half-life is small. Radium 
and transuranic elements are ideal for this purpose. Even in the absence of a magnetic 
field, the myriad particles of such a substance will create a noticeable thrust. If the 
atoms of this substance are also oriented by a magnetic field (for example, in a thin 
layer of water), the thrust can be significantly increased. However, the efficiency and 
safety of such an engine is not very high: it will ensure the speed of the spacecraft on 
the order of the speed of light, and the radiation level will be very high. To defend 
against it, thick armor is required, which, absorbing decay products flying forward, 
will give the ship an additional impulse. The only advantage of such an engine is its 
simplicity and low cost: as in chemical rockets, the fuel here will be both a source of 
energy and a working substance. The idea of such an engine was proposed by D. 
Jones [23] and is vividly illustrated in the film "Flabber". 

    According to ballistic theory, a purely magnetic engine is also possible, 
orienting electrons with a powerful magnetic field so that they emit rheon particles 
predominantly in one direction, creating a reactive force. New magnetic materials, 
high-temperature superconductors, can serve this purpose. You can achieve the same 
effect by rotating the discs quickly. It turns out that the comic magnetic motor from 
the stories of Cyrano de Bergerac "Another Light ...", N. Nosov "Dunno on the Moon" 
is not so fantastic... Thus, flying vehicles from fairy tales, including Scheherazade's 
“A Thousand and One Nights”, from Russian and Slavic folk tales [24] such as 
“Seven Simeons” and “Flying Ship” “Семь Симеонов” и “Летучий корабль”  (see 
the cartoon of the same name), are perhaps quite realizable if to pick up, as in a fairy 
tale, a special material that creates a lifting force, as Swift, de Bergerac and Wells 
wrote about. Particularly interesting is the engine of a flying ship, the flight of which 
on June 24, 1709 (75 years before the flight of the Hot Air balloons and 200 years 
before the creation of the ballistic theory) was observed by a mass of people, which 
was documented by a Vienna newspaper. This flying ship "Passarola" was built by the 
famous Brazilian engineer Bartalameu Lourenço de Gusmaona. According to the 
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description, the ship differed from ordinary balloons, and it was powered by magnets 
and periodically reinforced pieces of amber (capable of electrifying, charging). 

    Of course, the thrust of such engines is hardly high, but the duration of action 
is not limited, and during long flights low-thrust engines give an advantage over 
rocket engines [25]. Perhaps the ship "Passarola" is described in stories, films about 
Baron Munchausen and his flights to the moon. It is interesting that the tales about 
Munchausen and his assistants are based on the Russian fairy tale “Seven Simeons” 
“Семь Симеонов”. After all, the historical Baron Munchausen served in Russia for a 
long time, and in Germany he told about his adventures [26]. The oriental film “Seven 
Samurai” and the western film “The Magnificent Seven” [2] were based on these fairy 
tales. And in N. Nosov's story "Dunno on the Moon" motives of the same fairy tale 
are visible. Perhaps, in the tale of the seven Simeons and Munchausen, under the 
superpowers of the brothers-assistants, the functions of various devices of the 
spacecraft are figuratively described: long-range communication with “shots” of 
microparticles, a recorder of these particles “listener”, “telescope”, “refrigerator” for 
the “engine”, “ refueller and converter ”- a fuel absorber and a matter transformer for 
the engine, etc. At least, in R. Sheckley's story “The Specialist” Р. Шекли 
“Специалист” this version is considered. 

    On near-light and superluminal ships, it is also important to protect the ship 
from micrometeorites, interstellar gas and dust, which at such speeds pose a serious 
threat to the ship. This will help the technology of the protective screen, proposed by 
Murzilka in the story "Yabed-Koryabeda and her tricks": for protection from rain, he 
proposed to make fountains, the jets of which knock down raindrops, surrounding the 
perimeter with an impenetrable wall. And streams of charged particles will serve to 
protect against cosmic rain from micrometeorites, dust and atoms. For these purposes, 
accelerators and charged particle storage devices, but carried outside the ship, are also 
suitable. The flows of electrons and nuclei, circulating in a vacuum around the 
spacecraft, create a kind of protective shield in the form of a toroidal shell (with a 
generatrix in the form of a particle trajectory [27]). They knock gas atoms, dust 
particles, micrometeorites and space debris out of the way of the ship, which are 
dangerous for near-earth ships, even if we are talking about an insignificant grain of 
paint, a particle of soot [28]. 

    For this, a magnetic field B should be created around the spacecraft, in which 
particles, flying out of the bow of the spacecraft, would bend around it around the 
perimeter, knocking down foreign particles, and, flying into the stern, would again be 
directed to the bow of the ship (Fig. 7). Let us estimate the particle flux density 
required to reflect the impacts of micrometeorites, dust grains with a diameter of d ~ 1 
μm (a typical size of cosmic dust). The speed of the dust grain is V ~ 10 km / s, the 
mass is M ~ 10–15 kg, and the momentum is p = MV. To knock down a speck of dust, 
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you need to give it about the same momentum p. This impulse is imparted by the 
impacts of electrons, the concentration of which is n, the mass is m≈10–30 kg, and the 
velocity is v ~ 108 m / s. The force created by the impact of these particles into the 
section of the dust grain S=πd2/4 will be F≈mnSv2. A particle, during its flight Δt=L/V 
through a bunch or a beam with a thickness of L = 1 cm, must acquire a transverse 
momentum p=FΔt. Hence, the required concentration of particles in the beam is 
n=4MV2/mπd2v2L=1015 cm–3 - such concentrations are typical for particle fluxes in 
vacuum relativistic, high-frequency electronics, where electron energies reach 0.5 
MeV, and currents I ~ 10 kA (gyrotrons, ubitrons, free electron lasers, etc.). With an 
increase in the particle velocity v, one can get by with lower concentrations. For 
example, at the Lorentz factor γ ~ 1000, n=4MV2/mπd2с2γ2L=109 см–3, the 
concentration is typical for bunches in synchrotrons, where there are ~ 109 particles in 
the momentum [29]. With an increase in the speed of the ship to near-light speed, the 
speed of oncoming particles V will increase. will have to increase the speed and 
concentration of electrons. At such high concentrations and speeds, particles are 
already evaporated by an electron flow, as in plasma, electron cutting. 

 

Fig. 7. Scheme of a spacecraft with a plasma protective shield and plasma engine: Magnetic 
field structure (a), sectional view (b), charge trajectories at the belt boundary (c). 

    Since when a grain of dust fails, part of the electrons is eliminated, their 
supply must be replenished, say, due to the secondary emission of electrons from 
atoms, dust during their bombardment. The most convenient ship is a spherical shape, 
reminiscent of a hot air balloon or a starship from the movie "The Hitchhiker's Guide 
to the Galaxy", the cartoon "Pin-code" and the story of H. Wells "The First Men on 
the Moon". The magnetic field can have different configurations: toroidal (particles 
bend around the ship along curvilinear trajectories, Fig. 7), poloidal, like that of the 
Earth (particle trajectories wind along helical lines around magnetic lines B, forming 
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belts like the Van Allen radiation belts, Fig. 8) , or complex. In the first case, the coils 
with current pass along the meridians of a spherical ship, in the second - along the 
parallels (as in a ball made by Hilbert to demonstrate the Earth's magnetism [30]), and 
in the third, the field is created only on the bends of the hull. With a toroidal structure, 
current-carrying cables or superconductors must be wound so that the magnetic field 
in the two hemispheres is directed oppositely on both sides. When oppositely charged 
particles (electrons and positrons, positive and negative ions) are launched from the 
bow of the ship, positive charges fly along one hemisphere, and negative ones - along 
the other (Fig. 7). Only a narrow border belt between them will remain unprotected. It 
can be protected by using additional magnets to release particles with a snake 
blocking the possible trajectories of the incident particles. Then the belts of charged 
particles resemble a tennis ball. The use of two types of charges compensates for the 
repulsion of beams and bunches of like-charged particles. Therefore, ideally, one 
should increase the number of rings, belts of alternating oppositely charged particles. 
The use of a protective shield made of positrons makes it possible to dispense with a 
lower concentration of particles, since the annihilation of positrons with dust particles 
leads to a microexplosion that sprays and throws dust and meteorites. 

 

Fig. 8. Scheme of a spaceship with a plasma a protective shield when generating a field by a 
surface current (a), or a solenoid with two variants of motion Vc (b). 

    With a dipole field structure, the particles do not need to fly back to the bow 
through the ship - they can scurry back and forth along the magnetic lines of force, 
trapped in a magnetic bottle, like a good genie shielding the ship (Fig. 8). At the same 
time, the magnetic field protects the ship by itself, because the main medium of space 
is plasma - charged particles, nuclei, ions, electrons. Flying into the magnetic field B, 
they deflect or twist like particles of the solar wind in the Earth's field, thereby 
protecting the ship in the same way as the Earth. Such a protective shield is able to 
protect the ship from shells, from collisions with other ships and large meteorites, if 
the flow of electrons evaporates them as in electronic, plasma cutting. In addition, the 
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belt of electrons scatters, reflects, like a plasma mirror, radiation incident on the ship, 
for example, laser radiation, i.e. performs all the functions of a protective shield as in 
the movie "Star Wars", for example, at the Imperial battle station in the form of a ball. 
The reflection coefficient of a plasma mirror with a thickness L is close to unity at an 
electron concentration n~1/(Lλr0), as follows from the formula for the re-emission 
length [19], where r0≈3·10–15 m is the classical electron radius, λ ~ 10-6 m is the 
wavelength of the incident radiation. Hence, n ~ 1016 cm– 3; the same order as required 
for dust protection and is quite achievable. Such a ship, glowing from the ionization of 
gas atoms and the reflection of light, if it is also large, will be perceived as a star with 
convective cells [1], which also has a magnetic field. 

    The plasma mirror principle allows constructing a laser sword from the same 
film. For this, several laser beams at an acute angle are focused into one point, where 
a plasma is formed, a plasma mirror, from which the laser beams are reflected, 
returning to the cavity (Fig. 9). Such a burning plasma point can be seen at the focus 
of a high-power femtosecond laser. In the air, in the zone of intersection of laser 
beams, a plasma filament is formed that reflects the laser beams and is positively 
charged, since in the plasma fast light electrons leave the irradiation area, and positive 
ions do not have time. Therefore, burning like-charged "blades" of laser swords repel, 
bounce from one another. A number of such projects of laser swords are known 
(including those of M. Galinsky) and even working prototypes, albeit with power 
from wires. Such laser weapons will also be useful for clearing the path of the ship 
from large meteorites. Plasma dots even form movable volumetric hologram images 
in the air. 

    A plasma screen (not to be confused with a TV screen!) Can also function as a 
protective anti-meteorite dome [31], for example, near colonies on Mars, the Moon 
and satellites of other planets. To do this, the central magnet should be surrounded by 
a ring of peripheral magnets, the magnetic field of which, by the effect of a magnetic 
plug, reflects the trajectories of charged particles that form protective stripes such as 
teeth on the fortress tower (Fig. 9). Such a dome can even keep the atmosphere inside, 
since electrons, when they collide with air molecules that hit the dome's boundaries, 
ionize and push them back, creating a constant gas current (ionic wind) that prevents 
other air atoms from approaching. So, the air will be held under the dome, in addition 
to ionizing. So, the dome would also serve as a Chizhevsky chandelier, saturating the 
air with ions, which is especially important during a moonlit night lasting two weeks. 
As Chizhevsky showed [32], it is the deficit of ions that often causes a depression in 
the inhabitants of enclosed spaces, orbital stations and underground bunkers. On the 
other hand, fresh air, saturated with ions, for example in the mountains or after a 
thunderstorm, invigorates and stimulates life. 
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Fig. 9. Schemes of past and future technologies: flying ship "Razzagola" (a), protective dome (b), 
laser sword project from online publications (c). 

    The most interesting thing is that the protective screen would simultaneously 
perform the functions of an engine, because during collisions, electrons, throwing 
back streams of gas and dust (Fig. 7), give the ship an impulse directed forward. A 
toroidal plasma vortex around the ship moves it like a smoke ring in the air, a vortex 
tube on the surface of the water or the Sun [1]. Although the space environment is 
extremely rarefied, at near-light speeds its flux is sufficient to create thrust for a 
spherical spacecraft. So, the tales of Munchausen, Cyrano and jokes about the 
spherical horse are not so fantastic. Perhaps such an engine will be able to operate in a 
rarefied atmosphere, in its upper layers, since at high speeds of electrons, colliding 
with atoms, they hardly change the direction of motion. When electrons collide with 
atoms, ionization and glow of the atmosphere occurs. And in the absence of collisions, 
electron flows form a plasma mirror that reflects all types of radiation. It is possible 
that the cases of observation of a mirror “surface” and the glow of “flying saucers” in 
the form of disks, toroids are explained by such an engine and a screen impenetrable 
for terrestrial missiles, projectiles launched at UFOs from terrestrial fighters and air 
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defense guns. Either a large object with a high speed (ram), or energetic radiation 
from, say, a nearby nuclear explosion, or a burst of shells with a very high speed of ~ 
100 km / s from a magneto-cumulative cannon can penetrate such a screen. A series of 
projectiles gradually remove electrons from the stream and pierce the electronic 
shield. 

    Thus, the ballistic theory not only opens our eyes to the true structure of the 
cosmos, star systems, but also allows us to build space engines to achieve them. 
However, at present, the construction of such interstellar ships and the development of 
galactic routes are being postponed all the time, replacing true travel with illusory, 
virtual games in cyberspace, instilling a cult of pleasures and turning the Earth into a 
kind of "Island of Fools" from "Dunno on the Moon", and people into rams, pets from 
the story of the same name by K. Bulychev. As a result, not only do new technologies 
not develop, but people themselves imperceptibly turn into rams that are easy to 
manipulate. As correctly noted in the movie “Route 60”, people, having mastered the 
entire globe, began to degrade when they stopped moving to the border, the barrier of 
the unknown. So, the development of ballistic technologies will make it possible to 
turn a magnetic field from the earth's barrier into an engine. And the "magnetic" stars 
showed the way to its construction, becoming the compass for the starship! 

S. Semikov 
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