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Abstract. The proposed principles of propulsion for interstellar flights were analyzed and their futility was
shown. In space, you can move only by virtue of the reaction of matter ejected from the ship. The greater the
velocity of the jet out, the greater the propulsion efficiency. If the jet velocity is equal to the light velocity the
acceptable vehicle parameters for flight to the planets of nearest stars can be achieved. Based on no hypotheses
notions of electromagnetic interactions, the superluminal particles deriving methods were shown. The idea of
superluminal jet blast propulsion is based on one of them. The tasks sequence for solvation of the interstellar
flights problem was considered. The immediate task is to create the propulsion with a jet velocity of about 100
km/s. This propulsion will provide the Earth asteroid defense. In addition, it can be used to prepare an asteroid
as a spacecraft base for interstellar flight.

Keywords: NASA, interstellar, flights, supersonic, motions, jet, propulsion, use, asteroids.
1. Introduction.

This article is based on the text of the report: " The grounding of the research strategy for
interstellar flights" at the 6th International Conference "The System Analysis and Control of Space
Complexes", Yevpatoria 02.07-08.07.2001 The subject of the report was determined after studying of
the conference proceedings for invited experts with the following title “NASA Breakthrough
Propulsion Physics Workshop, August 12-14, 1997, NASA Lewis Research Center, Cleveland, OH”.
The purpose and the title of this conference claimed attention. The mankind progress in making the
first steps of space exploration gave rise to the conference of interstellar flights research strategy
creation. The main problem of such flights is mover. When the author studied the conference
proceedings, it was found that all proposed movers are unrealistic. In this regard the question arose:
whether in principle there is a method that will allow human to reach the planets of other stars. This
paper presents such a method.

The question arises: whether this method is the only one? At the international conference
”Asteroid-Comet Hazard-2009”, Russia, St. Petersburg, September 21-25, 2009, an engineer from
Serbia Zoran Ilica proposed the propulsion for dangerous asteroids inclination. [1] The essence of his
proposal was that the block is unwinded by a thin and long thread, and then it is let off. The motion
impulse that is reversed in direction to the block kinetic moment affects the asteroid. The author was
interested in this method and made rough calculations. However, despite the apparent attractiveness of
this method, its efficiency was low. Nevertheless, this example showed that it is necessary to continue
the search in the propulsion development. It is possible that propulsion that is better than the one
proposed in this article may be found. This raises the question: in what area the search of new mover
should be conducted and what is the guide? These issues are also discussed in the article.

2. Suggested methods for interstellar flights.

The question "What is outside our living area?" is always a reason for the continuing human
interest for learning the new worlds. The space researches of the 20th century showed that the Earth is
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the only habitable planet of the Solar system. So now the human interest focused on the planets of
other stars.

Nowadays, space flights are conducted using the jet blast of burning fuel burning the velocity of
which is on the order of v = 5 km/s. According to the formula of K.E. Tsiolkovsky, to conduct a flight
to the nearest star the starting mass of the spacecraft my must exceed the mass of the returning one by
the following factor [2]:

4c

m, — 67 _ 62.4105 . (1)

m

rt

This large number indicates the impossibility of achieving the planets of other stars using the jet
blast of burning fuel.

As mentioned above, on the 12-14 August 1997 the U.S. astronautical associations conducted a
Breakthrough Propulsion Physics Workshop. The reports can be divided into the following topics or
methods:

1. Interstellar flights using the space-time geometry changing:

1.1. tunneling for the purpose of motion;

1.2. warp drive;

1.3. Motion through the space worm hole.

2. The inertial mass changing as a vacuum response to jet propulsion, including:
2.1. researching the mysteries of gravity and inertia;

2.2. using the Casimir force (Casimir force - the force of attraction between the nearby located metal
plates); 2.3. using the hypotheses of inertial wind.

3. The use of zero point energy (zero-point energy (ZPE)), including:

3.1. The light radiation microcavity for ZPE implementation;

3.2. Resonant dielectric microspheres for ZPE extraction.

4. The superluminal propulsion in the general theory of relativity (GTR).

5. Possible interactions of rotary type for the unsupported motion.

3. How realistic are the proposed solutions?

Four of the above methods are hypothetical assumptions, inspired by the abstract world building
of the 20th century physics. In regard to the fifth method: Rotating type of interaction for the
unsupported motion.

The reason for the mistaken belief that you can drive the spacecraft using unsupported method as
well as the four abovementioned methods, is a misunderstanding of the mechanics. There are mentions
of the force acting on bodies in the theoretical mechanics textbooks, both domestic and foreign, for
example Leonard Eisenbud: ”On the classical laws of motion”, there is no force in reality. One body
affects another. Man invented the force to explain this phenomenon. Unfortunately, many people do
not understand it. To the author’s surprise, when he was teaching theoretical mechanics,  he found out
that many of the teachers seriously believe that a force acts on the body. Therefore, in his lecture
course "Dynamics" the author did not use the slang “a force acts on the body”. The author always tried
to speak and write as follows: one body affects another, and we describe this impact by the force in
this form. Unfortunately, even in the submitted for publication author’s articles editors often correct
the expression "one body affects another, and we describe this impact by the force in this form" to "a
force acts on the body” and the author cannot correct it. Substantially all of the modern physics
mistakes are caused by the literal understanding of slang "a force acts on the body".

The author did not mention above another proposed method of moving in space using reflection
of light from the mirror surface, which is used for photon propulsion. They are used not only in science
fiction novels, but they are also laid in the projects of planned space missions. If the matter particles
having a certain mass and velocity bounced from the mirror the mirror would have received the
impulse of motion, reversed in direction to the thrown particles. Why # would it have received an
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impulse of motion? Because of the mirror would have affected the particles accelerating them.
Therefore, the particles impact on the mirror in the opposite direction. However, the light reflected
from the mirror is not a particle. Light is electromagnetic interference. In other words, the light is the
name of phenomenon in which certain interactions occur. Therefore, the mirror does not gain any
impulse of motion when reflecting the light. As such the photon rockets are not suitable for movement
in space.

The idea of photonic rockets followed two erroneous hypotheses about: 1) radiation emission of
accelerate moving charge and 2) the comet tail curvature under sunlight. The first hypothesis is
partially rejected: electron does not radiate on Bohr orbits. It needs to be dropped completely.
Curvature of the comets tails is conditioned by the inner particles motion pathes. In addition, the light
heats the bodies, and the interaction between heated areas and surrounding particles changes due to
heating. This phenomenon is well described by the so-called thermophoretic forces.

So considered hypothetical ways of moving in space do not create the possibility for humen to
make interstellar flights. So let's consider what possibilities do we have in no-hypothesis approach to
learning the world.

4. Methods for deriving the superluminal particles.

The author think that the basic philosophical mistake of 19-20 centuries physics is that instead of
exploring the surrounding world its construction is based on the input abstract concepts: phlogiston,
the electric fluid, ether, field, space-time, string, etc. Rather than to describe the interaction of bodies
in those terms, that human observes and measures, the explanation was created through hypothetical
constructions, some of which are mentioned above. For example, all the experiments show that the
interaction between two charged bodies depends on their relative velocity. However, the theory of
relativity (TR) assumes in order to please these hypothetical constructions that the interaction of bodies
does not depend on their velocity. Therefore, to address the experimental data, it was assumed that the
mass of the moving body m, changes with its velocity v in such a manner:

m, = 2)

J1-87
where my is body mass at a standstill, 8 =v/c, and ¢ is light velocity.

Forty years ago, scientists have thoroughly studied this problem and, relying only on the
experimental results, which are described by Coulomb's, Biot-Savart-Laplace and Faraday’s laws,
identified the interaction force between two charged bodies ¢g; and ¢», the vector form of which can be
written as:

o Q1Q2k(1_ﬁ2)
r= - =1,3/2
i-17+r])
As seen, the body’s approach to the light velocity( f# — 1) causes that not its mass approaches zero, as

follows from ( 2) but its action force (3) approaches zero. The mass approach infinity in the TR led to
the hypothesis of the superluminal motions unaccessability. As we can see, such a hypothesis is wrong.
There are no restrictions on velocity of motion. In the same way we have defined the interaction forces
between the moving magnets and electrified bodies, and we also have developed a procedure for
calculation of the bodies’ electromagnetic interactions that move with any velocities [2-6]. We have
demonstrated this procedure technique we have demonstrated by examples of various interactions,
including examples of accelerators calculation. The TR method is an approximate one and its
perceptions are mistaken.

As we can see, the proposed variants of propulsion are hypothetical and the only real mover in
space is a jet blast of substance. Its effectiveness increases with increasing velocity. For example,
when the light velocity of jet blast is v=c, according to (1) the initial mass of the spaceship is

3)
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m,=m_e' =55m , That is quite reasonable. With such a propulsion one can in 10 years make a flight

to nearby planets and stars and return to Earth. At superluminal velocity of the jet blast the travel time
will be even less.

According to (3) when the relative velocity is v = ¢ force exerted on a charged particle
approaches zero. Therefore, the interaction of two charged bodies allowes to reach only the light
velocity relative to accelerating body. But if the body will move at the velocity v in the acceleration
direction (e.g., relative to the Earth surface), the accelerated particle will move at the absolute velocity
V. =C+Vv>c, 1 e. at the superluminal velocity.

For example, we consider the acceleration of the positive particles bunch 1 (see Fig. 1) and of
negative particles bunch which mass is m, >>m,. Let us assume that bunches are got out of
accelerators at the same velocity v approximate to the light velocity. In the process of rapprochement
bunch 7 acquires the relative velocity v;, and its absolute velocity becomes higher than ¢, and the
velocity of bunch 2 does not change practically because of its great mass. Then, the transverse action F
is exerted on bunches and bunch / is diverted from the acceleration line. Because of the high velocity
of 1 bunch transverse action F does not divert it. Calculations show [2] that if we speak about the
actually achievable bunch of electrons 2 with particle number of N>=6-10° 2 and of 2 centimeters in
diameter it can accelerate the proton bunch to the absolute velocity of 1.3c.

1 i i1

Fig. 1. Superluminal acceleration under the interaction of oppositely charged bunches:
1, 2 — Bunch index; I, 11, I1I, IV — position indexes.

There may be other acceleration schemes. We consider the collision acceleration of similarly charged

particles. Let us assume that a proton at the velocity vy at infinite is oriented to fixed positron (Fig. 2).
It approaches the positron and the positron is accelerating simultaneously.

Fig. 2. Starting of the acceleration phase.

When approaching for the smallest distance R min
(Fig. 3) the positron velocity relative to proton becomes equal to zero, and to the device — vy.

) (PO
Ruin

Fig. 3. The middle acceleration phase.

Then positron starts to move away from the pesitren proton (Fig. 4). Its velocity is v,.; = vp when
moving off to infinity relative to proton, and relative to the device is v,, = Vo + V1 = 200.

| Vi |V Fig. 4. The end phase of acceleration.
@
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The initial velocity of the proton, which allows particles getting close for the distance equal to
the sum of proton and positron radiuses Rmin = R+ Ry, 1s determined by the formulas [2]:

v, =l-expa,, , 4)

2¢e°
o, =-— . ®))
’ cfmpu(Rpr+Rpu)
After the substitution of the parameters we have v,. = -1.34 and the proton initial velocity is vy =
0,859c¢. At this proton velocity the positron accelerates to v,, =2 v9 = 1.72¢, e.g. there are superluminal

positrons. In such a way one can accelerate the electrons by antiprotons.

where

5. The variant of superluminal jet propulsion.

These methods of particles accelerating to superluminal velocity can be used for superluminal jet
propulsion engine, that is shown schematically in Fig. 5 below.

It consists of two accelerating devices for heavy particles: / - for protons (Pr); 2 - for
antiprotons (aPr) and two deflectors 3 — for antiprotons and 4 - for protons. These devices provide the
circulation of heavy particles in the xy plane through two circuits: the circuit / - protons; circuit /7 -
antiprotons.

In the devices / and 2, heavy particles are introduced alternately at a velocity vy on the centerline
x of the jet propulsion engine. In the deflecting devices 3 and 4, these particles are derived from the
axial line: protons to the circuit / and antiprotons to the circuit //. In the plane perpendicular to the
drawing (see Fig. 5 section A-A, the plane xz) there are two ejection and light particles acceleration
circuits: 5 is for electrons (e), 6 is for positrons (po). These devices introduce light particles alternately
at the velocity of vy - dv to the centerline x of jet propulsion.

2 —

: |
| aPr |
©;
| | e
I Pr |
T 4

Pr - npomon
aPr - anumunpomon
PO - RO3UMpPOH
e - 3JIeKmpoH

Fig.5. The scheme of the jet propulsion engine with superluminal jet blast of accelerated particles.

The acceleration collision of similarly charged particles occurs on the centerline x The initial
stage of electron acceleration by antiproton is shown on the left side (Fig. 5). Since the electron
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injection velocity is less that the antiproton velocity, so antiproton catching up with it. At that the
electron velocity increases. At the moment of rapprochement the electron velocity is equal to vy, then
the electron starts trooping off the antiproton, and its velocity will increase. The moment of
rapprochement in the interaction of protons and positrons is shown in the middle part of the
propulsion, and in the right side there is the final phase of the antiproton and electron interaction.
Antiproton returns to the circulation circuit // by the deflector 3, and superluminal electron continues
to move along the axis x. Thus there is an alternate ejection of the oppositely charged particles, so
propulsion remains electrically neutral. Due to the symmetry of the devices the spin moments are not
created therein. For vy = 0.859¢ jet blest velocity is equal to 1.72c¢.

6. Research objectives for the implementation of superluminal motions.

As we have noted, jet propulsion of superluminal particles allows us to reach the planets of
nearest stars in a few years. It is quite realistic means way to allow human to go beyond its habitat.
However, its implementation needs to solve many scientific problems. You can select the following
research objectives.

1. Learning superluminal motions. The first step is to create particle accelerators to superluminal
velocity and study the properties of superluminal particles. Then you need to analyze flows of
superluminal particles coming to us from outer space, and learn to recognize the information about
space objects they carry. Superluminal particles can be used for probe of space objects and for Deep
Space Communication. It is also possible to use them for destruction of substance that can be used and
in asteroid and comet defenses.

2. Revise of all physical notions. Distant space travels will hold human to have specific knowledge of
macro-and microcosm, which should not be burdened with hypothetical constructs. Therefore, all
modern physics, from Rutherford's experiments should be revised on the no-hypotheses basis. The
microcosm objects must be determined clearly and simply. If we speak about bodies, they must have
the dimensions, move relative to other bodies, they will move driven by other bodies, and the impact
on them can be expressed in terms of force.

If this is not the body, there are the properties of other bodies. Which bodies? If it is neither one thing
and nor the other, it is something new: ether, field, matter, energy, etc. And if it is determined, we
know its properties and can use them properly. At this stage human know no objects of his
environment but bodies. And all hypothetical constructs must be removed from modern physics.

3. Creating of superluminal jet blast require huge power drains. Nowadays such sources of energy are
known: chemical, nuclear, thermonuclear; they are unable to meet emerging needs. Only an in-depth
insight into the microcosm secrets, studying of the components properties and their interactions will
allow human to reach a new level of energy development. Therefore, the strategy of creating the
necessary energy source for interstellar flights will be based on the no-hypotheses physics results of
the 21st century.

7. Conclusions.

The most rapid development of tools and techniques of human occurs during the delivery of
certain works. Works associated with changes in the asteroid orbits mature in outer space. For
example, in the coming decades the asteroid Apophis was offered to transform into the Earth satellite
[7, 8]. Then, in future more massive asteroid 1950 DA could be transformed into the Earth satellite [9].
In the case of danger, there may be an urgent need to change the path of the asteroid approaching the
Earth. These works need to create highly efficient propulsion. A method proposed by Ilica that was
mentioned in the introduction [1], appeal that any asteroid substance is appropriate for the rejected jet
blest. However, the apparent simplicity of this substance acceleration due to the rotational motion
raises many problems under close examination. Therefore, it is advisable to accelerate and reject the
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asteroid substance in a straight direction. The type of accelerator-substance interaction and the
acceleration method is largely determined by energy source.

For the abovementioned tasks of changing the asteroid path it is needed to approach achieving
the ejection velocity of about 100 km/sec. Currently the velocities of less order were achieved in
laboratories [10]. Therefore, a research strategy for interstellar flights will soon be branched into two
directions. Research is needed to be established in the fiels of creation flows of superluminal particles
and increasing their power. To solve practical problems in interplanetary space the propulsion having
an ejection velocity of about 100 km/s should be developed, as well as energy supply for him.

If the latter problem is solved, mankind will be able to prevent the asteroid threat to the Earth if
appeared. For another thing the technology of asteroid path changing will be used to create a
spacecraft for interstellar flight. Such spacecraft mass is comparable to the mass of the asteroid. For
example, if the mass of the returning spacecraft is m,, = 10000 tons, the initial mass of the spacecraft
must be at least my = 0.55 million tons even at a jet blast velocity equal to the light velocity. This mass
is comparable to the 30 million tons mass of such asteroid as Apophis. Apparently, an interstellar
spacecraft will be based on the "tame" asteroid in the vicinity of the Earth. During the flight to the
planets of other star its substance will be spent on the motion. For the return flight to the Earth the
crew learns the asteroid of this star and returns home due to its substance.
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