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FUNDAMENTAL FORM OF MOTION OF MATTER
AND TRADITIONAL PROBLEMATIC ISSUES OF PHYSICS

Problem formulation. Physics is the modern science and it solves the complex issues
of understanding the world. However, there are many fundamental physics problematic
issues that were relevant a hundred years ago and have remained unresolved today. Physics
researchers are solving modern problems, but teachers of physics in high school face not
only with methodological, but also with physical problems from the past. There are a
number of problems for which have no single answer or contradicting answers within the
established concepts. A lot of problematic issues have fundamental ideological nature. Here
are some of them:

1. The basis of the universe is a matter, which can be in two forms — substance and
field. The matter is in motion. Is mutual transition of matter from one form to another a
fundamental form of motion?

2. Electromagnetic waves and in particular light are related to "field". Light has a dual
nature — it is both wave and particle. But the waves — a phenomenon spatial and particle —
localized. How to reconcile the contradiction between these properties?

3. If the light is wave -— what is the medium for dissemination?

If the light is particle, then where is the oscillation process?

4. The electromagnetic wave — a fluctuation of the electric and magnetic fields. What
happens to the energy of the electromagnetic wave in the oscillation?

5. Traditionally a phenomenon of diffraction regarded to the wave. Why does wave
approach contradict corpuscular?

6. Uniform motion of a particle in quantum mechanics is considered as a de Broglie
wave. Where is an oscillating process in the de Broglie wave?
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7. We know two types of interaction between bodies — exchange through the
medium and exchange between the particles. Both types give repulsion. What is the
mechanism of gravitational attraction?

It so happened that in high school do not pay much attention to physical traditional
problems. Problematic issues in physics textbooks, manuals, even those for teachers, are not
discussed. However, the problematic issues can and should be a powerful means of outlook
and competence development of future professionals, so they can be and should be
considered on the level of accessibility and visibility, making them of particular interest. We
also need scientific debate on fundamental problems in physics and related experimental
and theoretical studies.

Discussion of the problem. If we accept that there is a fundamental form of motion
as a mutual transition of matter from one form to another (the substance in the field and
vice versa), named problematic issues cease to be problematic. As an example, consider an
unusual interpretation of one of the problematic issues, which relates to the dual nature of
matter. But the point is not only that, according to our modern ideas matter exists in two
forms — in the form of substance and field, and especially in that it is a property of matter
stay in continuous motion — in transition from one form to another that is from the state
of the substance to the state of field and vice versa. A good example of this type of
movement is an electromagnetic wave (EMW), and in particular light. The problem of
dualism of light appeared over a hundred years ago and has remained unsolved until our
time. It consists in the fact that at the same time the light particles (photons) are localized,
and like a wave — spread out in space that seemingly can not be combined. Furthermore,
light to be propagated as a wave needs a medium for oscillations. One hundred years ago it
was suggested that this medium is a hypothetical ether, but on the basis of experiments of
Michelson concluded that there is no ether.

If we accept that there is a mutual transition of matter from one form to another (the
substance in the field and vice versa) as a fundamental form of motion, named problematic
issues cease to be problematic. Particular cases of transfer of substances in the field are well
known. For example, the amount mass of uranium fragments during fission is not equal to
the mass of the nucleus (mass defect). Part of the mass is converted to gamma radiation (or
field). The inverse processes are also known: a collision of two gamma-ray quanta forms
electron and a positron. These are individual acts of transfer of matter from one form to
another. We want to show that there is a transition from one type of matter to another as a
continuous oscillating form of motion.

We consider this point more specifically at the nature of electromagnetic radiation in
particular light. This is a problem of duality: light is a wave and a particle at the same time.
There is no doubt that light is a wave and particles, but in physics there are two approaches
to explain the properties of light — wave and corpuscular. For an explanation of the wave
properties of light have to use one theory, and for explaining the corpuscular nature —
another. Einstein wrote about it in his latest book [1]:

"What is light — a wave or a shower of light corpuscles?.. It seems that there is no
chance consistently describe the phenomena of light by just any one of the two possible
theories. Condition is that we must use sometimes one theory, and sometimes another...
We met with the difficulty of a new type. There are two opposing pictures of reality, but
none of the theories alone does not explain all the phenomena of light, while together they
explain them."

However, the problem is not just that these approaches do not agree with each other
—the wave and corpuscular approaches are contradictory. We will demonstrate this.
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The basis of the approach is the Huygens' wave principle, which states that each
point of the wave surface is a source of new waves. Let the waves propagate from the
source O. According to Huygens' principle light from wave surface element dS, which is in
the oscillating state, can pass through to the observation point K (Fig. 1).

But state that we consider waves as vibrations of the medium. It is important to
stress that Huygens' principle has the physical meaning only for waves in a medium that
varies, so the element dS is indeed in a state of fluctuation and is a source of new waves.

If we consider light as a stream of photons (Fig. 2), the photon as a particle that
moves with speed c, has the momentum [j, and can not change its direction of motion at

the point dS. It cannot reach the point of observation K as well. Therefore, it is important to
note that light as a stream of particles due to the Huygens' principle has no physical
meaning.

wave approach corpuscular approach

ds

o —===
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Fig. 1. Wave as an oscillation of environment Fig. 2. Wave-particle as a photon from
can reach from the point dS the point K point dS can not reach the point K

Thus, in explaining the nature of light, there is a contradiction between the wave
and corpuscular approaches. This means that one of the two approaches is wrong. And the
wrong one is wave approach.

The whole problem of the duality of light that have been used in order to explain the
traditional meaning of the waves as propagation of oscillations in the medium. However, it
could be an entirely different type of wave propagation for which the medium is not
necessary. These are wave particles. Not conventional particles but specific, each of which is
located in the inner oscillating state. Examples of such waves are known. A flock of birds in
flight can be the model (Fig. 3).

And this vibrational state is a consequence of the fundamental type of motion of
matter, which is also has not received adequate attention in physics. This movement of
matter, which is determined from the well-known in theory of relativity mutual dependence
of mass and energy: W =¢?m.

Within this approach, it is clear that the transition of an electron from one energy
level to another is a change of energy AW which is accompanied by an equivalent change in
mass Am: AW = c¢2 Am. This mass changing (dynamic), so it in turn leads to a corresponding
change in the energy, which determines the type of oscillatory motion energy-mass-energy-
mass... :

AW - Am > AW - Am — ...
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Fig. 3. Flight flock of birds as a model of the motion of oscillating particles (photons)
Each bird — a "particle”, which oscillates and moves in space. Traditionally, these wave
motions in physics are not considered, but it is this type of oscillation that can explain the
problem of the duality of light and show that light is a wave and a particle at the same time.
Light — a set of particles (photons), each of which varies with the particular intrinsic
frequency.

Traditionally fluctuations regarded as a mutual transition of kinetic and potential
energy from one form to another. In this case, however, dealing with the transition of
matter from one form to another. So we, quite rightly come to the conclusion that the light —
is the matter fluctuations as a result of its transformation from a state of matter (mass) into
the "field" (energy) and vice versa. Becomes clear also another feature of electromagnetic
waves. According to the Maxwell's theory electromagnetic wave is an oscillation of the
electric and magnetic fields:

E,=E, cos(ot—kx+y,)

H,=H,, cos(ot —kx+y,)
Importantly, that electric and magnetic fields oscillate in the same phase (see Fig. 4).

Fig. 4. The oscillations of the electric (E ) and magnetic (H ) field of the electromagnetic
wave; — Oscillation amplitudes —g oy H o

The electric (E) and magnetic (H) fields have the energy. But since (E) and (H) are
changed, energy is also changed. In this regard, the question arises: what happens to the
energy of the electromagnetic wave in its variation with oscillation? Maxwell's theory can
not answer this question. The explanation is in the dual nature of matter. According to the
relation AW =c? Am energy variations, such as its reduction, should be accompanied by a

corresponding change in weight — it increases.
Fig. 5 qualitatively demonstrates dynamic mass variations m compared with intensity

fluctuations of the electric and magnetic fields of the wave.

10



®I3MKO-MATEMATUYHA OCBITA ($MO) Bunyck 3(6), 2015

Fig. 5. Field intensity fluctuations E and H of the electromagnetic wave
that have energy must be accompanied by a change in the mass m.

The dual nature of matter at this interpretation is regarded as a perfectly natural
phenomenon and traditional problematic issues get a consistent explanation. From this
point of view, we consider fluctuations occurring in the de Broglie waves, buyout form the
basis of quantum mechanics.

By analogy to the light de Broglie hypothesized that not only the particles of light
have wave properties, but also any particle moving with velocity u. Where de Broglie

wavelength equals
= h_h (1)
p mo
where m v = p — “impulse” (momentum) of particle.

De Broglie hypothesis was put into life without any hesitation, but the question is:
why particle which moves uniformly with constant velocity v, can be regarded as a wave
process ? What is the nature of oscillations in the de Broglie waves ? To answer this
guestion, we consider body motion in space and time rather more detailed.

Body (particle) motion is a movement of substance in space and time. Characteristics
of a substance is the mass m, and the characteristics of movement — speed vu. Thus, the
characteristics of motion is that what moves — the mass m, and how it moves — the speed v.
Such a physical quantity is called momentum:

K=m xv. (3)

If the force applied to the body, there is an impact and there is a change in
momentum dK. The more time dt of impact duration, the greater the change in momentum
dK. Therefore, we can write:

dK = F dt. (4)
The change in momentum per unit time is called the force exerted on the body:
F=dK/dt. (5)

Under the influence of force work is performed, so, the body moves and changes its
energy. Since, a connection between energy and mass: W = ¢?'m, it means that during the
energy changes body weight changes as well:

AW = ¢?-Am. (6)

Therefore, the change in body weight should be considered when determining the
force:

= - 7
dt _ dt dt ' dt 7
Since the force impacts on the body it changes its velocity and mass, then the work of
force when moving the body to a distance dx

F:d_K_d(mv):md1)+ dm
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do dm dm
A_ — - . = dl)
dA= FdX—[l“dt +0 dt j dx llladx+v—dt -dx. (8)

That is, the work of force is to change the velocity and acceleration imposition to a
body, as well as to change mass dm. This mass arising in the course of energy imposition to a
body is advisable to call dynamic (traditionally the total dynamical mass and rest mass called
relativistic). And it is the relativistic increase (dynamic) of mass that is the cause of the
oscillation process [2]. Indeed, according to (6) in the acceleration of the particle its energy
AW increases and mass Am gains. When the particle velocity becomes constant, the mass
discontinues growth. But since this mass variable (dynamic), in accordance with the equation
AW = c? Am then it begins to decrease and there is an oscillatory process such as:

AW > Am > AW - Am - ... 9)

Thus, accelerated microparticle goes into oscillation, with the pulsation of mass and
energy. And this oscillating particle is called as de Broglie wave.

The occurrence of oscillatory process can be demonstrated by means of a pendulum.
For example, in the vehicle, which moves uniformly there is suspending object on a string.
The object moves with the car at a speed, v without oscillations. Fig. 6 shows a video frame,
when the car is moving uniformly, fluctuations do not occur. But according to de Broglie's
hypothesis that body (particle) is a wave, and it means to be an oscillatory process. And it is.

What is the essence of this oscillatory process in the de Broglie wave?
The thing is that the particle just with the speed v is not moving — it should get this speed as
a result of acceleration. During the accelerating of vehicle pendulum deviates and conditions
for the emergence of an oscillatory process are created.

Fig. 6. The vehicle moves uniformly Fig. 7. The vehicle moves uniformly
with velocity v. after acceleration.
The pendulum does not oscillate The pendulum starts to oscillate

And when the vehicle comes to a constant speed, the body actually starts to oscillate.
Element of the acceleration process is presented in Fig. 7.
Conclusion. In nature, there is mutual transition of matter from one type (a
substance) into another (the field) as a fundamental form of motion :
the mass—energy—mass—energy—...

which follows from the relation W = ¢ m. Examples of this form of oscillating motion are
electromagnetic waves and de Broglie waves.
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AHomayifa. Cycb Bb.A., Cycb b.b. ®yHOameHmanoHa dopma pyxy mamepii i
mpaduyiiiHi npobaemHi nuMaHHA isuKu.

loka3zaHo, wo icHye yHOameHmManbHa chopma pyxy mamepii aKk 6esnepepsHull
nepexio 3 00Ho2o 8udy (pe4osuHu) e iHwul (none). OcHOBY UbO20 KOAUBA/BLHO20 Mpouecy
cmaHosumes gidome 8 meopii 8idHocHocmi criiegidHoweHHA W = ¢? x m, ake AouinbHO
po3ymimu SK 30KOH 36epexceHHs mamepii. 3anponoHosaHuli nioxio 0038075€ 3HAMU PO
hyHOaMeHmManbHUX mpaduuyiliHux NpobaemMHuUX NMUMAHeb Gi3uku, Nnos'a3aHux 3 NoosiliHicmwo
npupoou mamepii.

Knarovosi cnoea: mamepisa, pe4o8uHa, YACMUHKU, Maca, eHepeisd, xeuni, 0yaniam,
peasmusicmcoeKe pyx, KoausanbHull pyx.

AHHOomayua. Cyco bB.A., Cycb b.b. ®yHOameHmManbHAA opma O8UMHCEHUSA
mamepuu u mpaduyuoHHble NpobaemMHbie 80MPOCsI hU3UKU.

lMoka3aHo, umo cywecmsyem pyHOaMeHMAsnbHAA hopMa O8UHCEHUA MaAmepuu KaK
HenpepbisHbIli nepexod u3 o0Hozo suda (sewjecmea) 6 Opyeoli (none). OcHosy smozo
KonebamesnbHO20 rpoyecca cocmassnsem U3BECMHOE 8 Mmeopuu OMHOCcUMensHOCmu
coomHoweHue W =c?xm, Komopoe uenecoobpa3Ho MOHUMAMb KAK 30KOH COXPAHEeHUsA
mamepuu. [lpednoxeHHoll No0xo0 no38o7asem CHAMb pPad  pyHOAMeHMAsbHbIX
mpaoduyUOHHbIX MPobaeMHbIX 80rPOco8 hU3UKU, CBA3AHHbLIX C 080licMBEHHOCMbIO MPUPOObI
mamepuu.

Knwouyesble cnosa: mamepus, sewecmeo, 4acmuuybl, MaAcca, SHepaus, B0JIHbI,
O0yanusm, peaamusucmcKoe 0suxceHue, KonebamesnbHoe 0suXeHue.

Abstract. Sus B.A , Sus B.B. Fundamental Form Of Motion Of Matter And Traditional
Problematic Issues Of Physics

In the article it is shown that there is a continuous transition from one form
(substance) to another (the field) as a fundamental form of motion of matter. The basis of
this oscillatory process is known in the theory of relativity as the ratio W = c?xm which is
suitable to understand as the law of conservation of matter. Proposed approach makes it
possible to remove a number of fundamental traditional problematic issues of physics related
to the dual nature of matter.

Key words: matter, substance, particle mass, energy, waves, dualism, relativistic
motion, oscillatory motion.
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