The affinity of the trajectory - elliptical and sagntal

(Translated from Polish into English by Maksymilisiiklasz)

Abstract: In the article is presented in detail the questbmutual permeation of particles of matter.
This phenomenon is not dependent on the positigpadicles in space, or the size of the structural
arrangements which form one with another. The lartitscusses several types of trajectories along
which can move two fundamental particles or twontiesbodies when they form the binary system.
There are presented conditions in which therecisamge in the nature of trajectory of bodies re¢ato
each other.

At the beginning it is necessary to explain whatdgmental trajectory. The name of this type ttajgchas not
been used in the natural sciences. But here itogilhecessarily needed. To understand the esskgsegrental
trajectories, you could help in this case - you taow a stone vertically up or drop from a heighhd this

stone will travel along segmental trajectory. Alilgh it will be only a small part of the whole trejery, but

having this piece is not difficult to imagine thest of the segmental trajectory. Just imagine tiimatugh the
centre of the Earth passes the drilled hole. Abitnee hole (from one side) stands high tower, fromctvh
someone drops a stone through the hole. Stonetimasgh the Earth, come out on the other side efglbbe
and reach a certain height. It stops for a mometited height and fly through the hole in the optgodirection,

to after some time come back near the start pasifibis "back and forth" path, after which the stenoves, is
now the whole segmental trajectory of the moveméstone and Earth relative to each other.

In nature there are no flights of celestial bodigative to each other along the segmental trajgct®ecause
even if happens that two bodies will be flying difg opposite to each other, then there is no petieh, but
collision and destruction of their structure. Mdikely is the motion along the segmental trajectofythe two
fundamental particles - centrally symmetric fiel@iese two particles, independently of the distametgveen
their central points, penetrate each other. Thisrjrenetration is quite similar to the penetratiérihe Moon
and the Earth's gravitational field or the Eartld éime Sun. These celestial bodies penetrate ehehn, atsing
their gravitational fields, only at very large @istes. If they would move relative to each othestadrter
distances, this could lead to destruction of thaitual structural construction.

The fundamental components of matter, that is tmeponents of all celestial bodies penetrate eduobr @it any
distance between them. They don't harm himself extewery small distances, because they don't hiage t
structural construction, which could be destroyed.

After this brief explaining we can go to the merifhe title refers to the affinity between trajegtm the shape
of the ellipse and in the shape of the segment, \Bloat is this affinity can be known after readthgs article.
Probably many people will be surprised that theindliknow yet about this affinity - despite thetftitat it is so
simple and obvious. But it is simple, once you kretyout it. In this case confirms the adage thatsthegplest



things are the hardest to see and understand.

The elliptical shape of planetary orbits is knownce the time of Kepler and Newton. According tasth
knowledge, after such trajectory the planets areimgoand also components of the systems of binmng sThe
celestial bodies are moving in that way but undher ¢ondition that other unauthorized bodies danérfere
with the movement of this elliptical trajectory.

You could say that today's physics of the grawtal interactions and astronomy treat the ideallgdtieal
trajectory with great confidence. Elliptical orbase regarded as basic for the movement of celéxsidies. If
sees a certain derogations from elliptical trajeesoof celestial bodies, they are justified by ¢éxéstence of the
effect of outsiders celestial bodies. To explainodations are also used the theory of relativitgrédyou will
learn that the elliptical orbits are not basic flioe movement of the planets - they are rather ainatble ideal.
The basic nature of the trajectories can be at&tbto a completely different shape - the shapserokette.

The figurePow_EI_1shows a series of elliptical trajectories, aftéich it may move a hypothetical body with
zero mass, around the body of mlssThe distance between this two objects for eadhefcases ik. A few
outlined elliptical trajectory are the hypothetitedjectories of the bod@ around bodyM at different speeds
that exist in the moment of the greatest distanom feach other, which is at a distariceln this moment, the
speed of the test body relative to the bod is zero. However, the direction of the orbital epef the test
body is perpendicular to the segmél.
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About the farthest distance between the bo@iesdM can say in the case of curves with the numbeBs 2,
5, 6. Because the distance between badiesdM, which is shown in the picture, and marked.a$or



trajectory number 7 exists in the moment of thellsidistance of these bodies from each other (in
stellar-astronomical nomenclature is equivalenigséer). Because in the case of this trajectoryrttial

velocity of the bodyO (in the starting poinD) is greater than the optimum speed at which tsiebiedy moves
in a circle. At initial speeds which are greatearthihe optimal speed, for each such experimentgantae
elliptical path, which belongs to another familyan that which interests us here. Because we @megted in
the family of elliptic trajectories, for which theitial distancel is the maximum distance between the bodies
M andO (in stellar-astronomical nhomenclature is equivabgoaster). (We will speak about the bodies
referring to such bodies, which are capable ofrpgretration at arbitrary distances).

If it is believed that elliptical orbits are essahtfor the orbital motion, may seem that suchyadthetical
family of curves lines (shown iRigure Pow_EI_1J) is possible to outline by the test badyIt may seem that it
is possible when the body will move with suitabiéial velocity, at the initial position in a disteeL from the
body M. Considering these different situations, you ca® some kind of regularity. With a certain maximum
speed, the orbital bod® will be moving in a circle with a diameter @fO’, in which in the centre will be
located the body. If at the same initial distande between the bodidgl andO we choose smaller initial
speed for the test body, can expected that the body will move throughtitjeter and more flatted elliptical
path. So, can choose the speed of the orbiting fbdyound the bodi that the elliptical trajectory will pass
through a freely chosen point of the segn@i .

Trajectories with the numbers 2, 3, 4, 5, 6 in fgBow_EI|_1 are only examples of the infinite number of
possible movement paths of the bdayaround the bod.

A such conclusion occurs when we believe in that dblestial bodies in the planetary systems movéhen
elliptical orbits, and that this type of orbit iasic for the movement of the planets.

In nature, the test body (if such exist) can't make this. In the argumentation, mainly ensuredttthe
trajectories are elliptical. Was fully omitted tfect that at zero orbital speed the test body bellmoving on
the segmental trajectory, that is, from the positibto positionO' and in the opposite direction. If you forget
this fact, it will not appear the question: How dathappen that the segmental trajectory, whertgbebody
have initial velocity in the perpendicular directito the segmental trajectory, becomes ellipticgkttory? Is
this change occurs instantaneously or gradually?

If this transformation occurs immediately, it woule a very strange physical phenomenon. Becausenas
very low value of the initial velocity the segmdnitajectory suddenly would experience some kindafapse
and don't know why it suddenly changed in a veaitéhned ellipse.

This very strange physical phenomenon of suddetapsd of the segmental trajectory does not occur.
Segmental trajectory actually changes it's charaatel gradually becomes more and more similar to an
elliptical trajectory and this is done relativelyickly. But this is not a sudden or one-time transfation. In the
drawingsPow_EIl_2 Pow_EIl_3andPow_EI_4there are nine examples of the trajectory, afteickvthe test
body O could be moved around the body with mégsat the initial (and maximum) distance betweenmhe
which is equaL. The first is the segmental trajectory, and thet Aehis is the rosette trajectory. This shape
takes the trajectory of the bo@ywhen has a small initial velocity of the directiparpendicular to the segment
(distance)OM. For the reason that there is a certain initigkesl occurs deviation of the position of trajectdry
from the position of the trajectory 1. Then, nelae bodyM occurs deflection of the trajectory. But this
deflection is not sufficient to create the elliplidrajectory. Instead, the trajectory is draftedthie form of
rosette leaves, and then another similar leaves.

In the drawingsPow_EI|_2 Pow_EI_3 and Pow_EI_4 are shown the next gradual transition of the teset
trajectories for different cases of the initial sgeof the test body in a direction perpendiculathi® segment
OM, which connects the bodies in their initial pasitirelative to each other (in any thought, compuater
theoretical experiment). With initial velocity v 8 s.u. (speed units) the trajectory of test bodg tte
segmental shape. With initial speed v = 0.18 $e.tést body, before again close to it's origiraiton, will



draw a rosette trajectory with five leaves. At aesppof v = 0.30 s.u. the rosette trajectory willdhaine leaves.
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However, with increasing the initial speed, for meypde, v = 0.80 s.u. to v = 2.80 s.u. the rosetigetitory has
more and more leaves which partially overlap onattear. The shape of leaves become more and maeuik
ellipse, but the closure of the contour of leafalmo the closure of the contour of ellipse, neaaurs.
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While computer drawing further such trajectoriea ba concluded that the ideal trajectory occury anlthat
initial speed of test body when it draws a circwdit, which is in this case the speed of v = 4Q8 Only then
during each of the next lap, the body moves exaxtlyhe same circular trajectory.
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As can be seen from above, the elliptical trajgctr celestial bodies in planetary systems or tystesns of
double stars, in fact, cannot exist. Arguments gmme=i above relate to point bodies. In the natetestal
bodies have a certain volume, so this is still dditéonal factor which contributes to the fact thiair orbits are
different from the shape of the ellipse.

Above you see the rosette orbits which gradualgnge and eventually take the form of a circulaitoHbere
you may get the idea that there is a possibiligt the circular orbit as a result of further changused the
increasing initial orbital velocity of the body, @nverted into an elliptical orbit. Figure beld®ow El 5



shows the two such orbits, which arose as a re$altquasi-evolutionary (described here) transfoioneof the
circular orbit. The transformation was due to clemnin speed. In the present case, the orbital spieethich
the test body moves on circular orbit, is v = 38.46u.
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This speed was used as the initial velocity fordtaet (in the computer experiment) the orbitalcess. It wa
changed in o#écase, to the value of v = 48 s.u., in the secase was changed to the value of v = 48.2 s.u.
The figure shows that even in such cases, there teansformation of the circular orbit into théipglcal orbit.

The trajectory of the test body around the body of madd in such cases continue to have the shape of
rosettes.

Here we can end debate on the affinity of curve ahwhich the celestial bodies are moving. It w@sfirmed
the existence of affinity between the trajectoéshe form: segment, rosettes and a circle. Irtresh there
was no evidence that the ellipse belonged to #risly.

In conclusion, it should be noted that the jusgifion of perihelion motion of the planets in thd®®ystem or
periaster movement of stars in binary systems ufiiegtheory of relativity is meaningless. This wealfy
justification is associated with the belief thag thasic shape of the trajectory for the orbitaliomobdf celestial
bodies is the shape of an ellipse. However, asultref these relationships, the basic shape ofrdjectory for
the orbital motion of the celestial bodies - themary, because the most common - is the shapero$ette.
With this shape of trajectory is quite natural thbére is periaster movement and perihelion movémen
Therefore, there is no need to justify in some gpaeay what in nature is natural and what you tmgically
explain.
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