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It is known that A. Einstein's theory is well applicable for macro objects. However, for
micro systems it does not give valid results. Quantum theory is used for such systems. It is
based on a probabilistic approach to determining the state of a microparticle. Apparently, this
is where the contradictory theories lie. On the one hand, the deterministic energy equation,
and on the other, the De Broglie and Heisenberg equations.

The totality of all physical processes is described by four interrelated components —
energy, substance (matter), space, time.

In the energy equation

E=mc’. (1)
ENERGY SUBSTANCE TIME

As you can see, there is no space component in the structure of the equation.

On the other hand, quantum theory is based on the De Broglie equation and the
Heisenberg uncertainty relation. It is believed that the wave and corpuscular properties of an
object complement each other. The connection between waves and particles can only be de-
scribed statistically — the square of the amplitude of a wave at a given location in space de-
termines the intensity of the wave and the probability of finding a particle at that location.
Moreover, the probability of finding a particle is maximum where the amplitude of the parti-
cle is maximum. The Heisenberg uncertainty relations are universal. They are performed
whenever an attempt is made to measure precise position or momentum. However, refining
the position leads to an increase in the inaccuracy of the pulse, and vice versa. Note that at
low energies, the De Broglie wavelength will be very small. So, in optics, at small wave-
lengths, wave properties can be neglected and the concept of a light beam can be used. Thus,
in quantum mechanics at small wavelengths, the wave properties are insignificant and there-
fore the motion can be described by a trajectory.

At the same time, quantum mechanics establishes strict rules by which to determine
which variables are complementary and which are joint.

In quantum mechanics, the division of total energy into kinetic and potential does not
make sense, since the first depends on the momentum, and the second on the coordinates.

From the above brief critical analysis it can be seen that quantum mechanics is a set of
postulates that determine the experience of determining the properties of a micro-object.

Based on the unity of physical nature, it is of interest to create such a theory that was
equally applicable to both macro and micro systems.

Consider the energy equation (1) as applied to a hydrogen atom — a nucleus and one
electron. Using the classical model, we will consider a nucleus with a diameter du, located
inside a sphere with a diameter ds — the diameter of the electron orbit.
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The electron energy will be determined by equation (1). However, his position will not
be determined by the probability of his position. At the same time, it will necessarily be in a
spherical region with a thickness of (dr - ds) / 2. The mass of an electron is known, its charge
is known. Thus, it can be argued that the energy of the electron is in this spherical space. The
volume of this space

3
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Returning to equation (1) and dividing the left and right sides by V,, then

E_me 3)
VO VO

It is obvious that on the left side we got the specific energy of space (7), and on the
o

right side "% the ratio is the density of matter for a space with a volume V.
o

From (3) it can be seen that the greater the density of matter, the greater the specific
energy. Indeed, the more electrons there are in a spherical shell, the greater the density of mat-
ter in it. Accordingly, each of them carries an elementary charge, therefore, the more of them,
them more energy.

Further, at a constant mass, an increase in V, (expansion of space) leads to a decrease
in specific energy. And vice versa. Compression of space, its high density.

They talk about high specific energy.

The developed approach should be considered legitimate also because so far it has not
been possible to "see" the electron. Experiments only fix a certain energy in a certain space.
However, one should not belittle the importance of the planetary model of the atom (the nu-
cleus around which the electron rotates) should not be. However, the concept of an electron is
inextricably linked with some space around the nucleus, which is determined by the energy
level.

It 1s known that an electron can move from one energy level to another. In this case,

the energy difference is AE = E, — E, , for such a transition

AMAE>h. (4)

Where Atf is the duration of the time interval in which this transition occurred, but not
the duration of the transition itself.
In the case of the transition of an electron in an atom from state £, to state £;, due to

the finite width of the energy level of the excited atom. AE # 0 In this case, is the lifetime of
an atom in an excited state relative to the transition from £, to E;.

We emphasize once again that deviations in the measurements of the position and
momentum of an object are not ordinary measurement errors that do not allow fixing the
measured quantities with a certain accuracy. The theory explains this by the quantum me-
chanical nature of the object. But the researcher himself endowed the object with these prop-
erties, taking a quantum mechanical model for research. Moreover, the measuring device it-
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self is a quantum mechanical object. The parameters characterizing its dynamic state are pre-
cisely determined by the uncertainty relations. It is obvious that a certain vicious circle is ob-
tained.

Similar reasoning can be carried out for other atoms with different shell shapes. Given
that they are not spherical, it is necessary to correctly determine the space in which the elec-
tron is located.

Thus, expression (3) rewritten as

E, = pMC2 . (5)

where E, is the specific energy of space, and p,,— is the density of matter in this space, al-
lows you to combine energy, space, time and matter into a single pattern.

Where should further research be directed?

Apparently, first of all, it is necessary to estimate the geometric volumes of the energy
shells. After that, determine the corresponding specific energy and identify their maximum
and minimum values. Then, compare them with macro objects. There may not be a direct cor-
respondence here, but the scale can be identified.

Similarly, investigate the density of matter in the shells and compare with the values
p, of macroobjects. Scale factors can also be identified here. The values.of these scales can

reveal a regular relationship between £, and p,.

Conclusion
An improved Einstein equation has been obtained, containing the relationship between

energy, space, matter (matter) and time. It is obtained by passing to relative values £, and
p, - (related to the corresponding space) — the specific energy and density of the substance.

The application of the developed approach will allow obtaining scale factors for micro
and macro objects. Their existence is a sign of the unity of the laws of the universe. On the
other hand, this will make it possible to apply the similarity theory in the study of new ob-
jects. The numerical values of the specific energy and density of matter for well-studied ob-
jects can become criteria for determining the properties of the objects under study.

In general, the proposed approach is new. Its application can correct known ideas
about physical objects and avoid uncertainty for micro systems.
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IIPOCTOPA IHTEPIIPUTALIS PIBHSAHHS EHEPI'Ti A. EMHIITEMHA
Binomo, mo Teopis A.EiHImTEHA XOPOIIO 3aCTOCOBYETHCS 1T MakpooO'ekTiB. On-

HakK, JUIs MIKPO CHCTEM BOHa He Ja€ JiiicHUX pe3ynbTariB. CyKyNmHICTh (PI3SMYHUX IPOLIECIB

ISSN 2078-5364 (print). IHmeaposaHi mexHornoaii ma eHepzaodbepexeHHs1 12023 71
ISSN 2708-0625 (online)



CUCTEMMU YTIPABJIIHHSI TA OGPOBKU IHOOPMALJIT

OTIUCYETHCS YOTHPMA B3aEMOTIOB'SI3aHUMH CKJIQJOBUMU — €HEPris, peYOBUHA (MaTEPist), mpoc-
Tip, yac.

VY cTpyKTypi pIBHAHHS €HEprii BIACYTHS CKJafoBa npocTopy. Buxonsuu 3 eqnocti i-
3UYHOI NPUPOJAHM, I[IKABUTH CTBOPEHHS TaKoi Teopii, sika Oyjga OJHAKOBO 3aCTOCOBHA SIK JI0
Makpo, TaK 1 MIKpO CHCTEM.

3anponoOHOBAHO IHTEPIIPETALIII0 ILOTO PIBHIHHS, 10 MICTUTH 0OCAT MPOCTOPY 3 IEB-
HOIO Macolo 1 eHepriero. OTpuMaHuil BUpa3, U0 MICTUTh MUTOMY €HEPril0 MPOCTOpPY, 1 MILIb-
HICTh MaTepii y LbOMY IPOCTOpI, J03BOJIAE€ 00'€AHATU €HEPrilo, MPOCTIP, Yac 1 PEUOBUHY B
€/IMHY 3aKOHOMIpHICTh. BU3Hau€HO HaNpsMU MEPCHEKTUBHUX JOCITIKEHb 13 BUKOPUCTAHHSAM
po3po0iieHoT IHTepnpeTallii pIBHIHHS €Heprii.

Kurouogi cioBa: teopis EitHimreitna, Makpoo0'eKTH, MIKDOCUCTEMH, Maca Ta EHEPTiA.

Awnunko O.B.

IMPOCTPAHCTBEHHASI UHTEPIIPUTALISI YPABHEHUWSI DHEPT U
A. DUHIITEMHA

W3BecTHO, yTO Teopus A.DiHIITENHHA XOpOILIO MPUMEHUMA J1JIs1 Makpo o0bekToB. Of-
HaKo, UISi MUKPO CHCTEM OHa HE JAeT JACHCTBUTEIBHBIX pe3ynbTaToB. COBOKYMHOCTh BCEX
(PMBUYECKUX TPOIIECCOB OMMUCHIBACTCS YETHIPHMSI B3aMMOCBSI3aHHBIMUA COCTABJISIFOIIIUMHU —
SHEPTHsl, BEHIECTBO (MaTepus), MPOCTPAHCTBO, BpeMsi. B CTpyKType ypaBHEHUSI SHEPTUH OT-
CYTCTBYET COCTaBJIsIONIasl mpocTpaHcTBa. Mcxoast u3 eaquHcTBa (GU3UYECKON TPUPOIBI, TIPEI-
CTaBJISIET UHTEPEC CO3/IaHUE TAKOM TEOpHH, KOTOpast OblIa paBHO MPUMEHUMA Kak K Makpo,
TaK ¥ MUKPO CHCTEMaM.

[Ipemyioxkena MHTEPIPUTALIASI STOTO YpPaBHEHUS KOTOPask COACPKUT 00BEM TPOCTPaH-
CTBa C ONPEACICHHOM Maccoil U sHepruei. [lorydeHHOEe BhIpaXKEHHE, CONCPIKAILIEE YACTbHYIO
SHEPTUI0 MPOCTPAHCTBA, U TUIOTHOCTh MAaTE€pPUU B 3TOM IMPOCTPAHCTBE, MO3BOJISIET 0OBEIU-
HUTH SHEPTHIO, MPOCTPAHCTBO, BPEMS M BEIIECTBO B €AMHYIO 3aKOHOMEPHOCTh. OmpeeieHbl
HaIpaBJICHUS TTEPCIEKTUBHBIX MCCIICIOBAHUI C UCIIOIB30BAHUEM Pa3pabOTaHHOW MHTEPIIPU-
TalMK YPaBHEHUS SHEPTHH.

KuoueBrblie cjioBa: teopusi DWHINTEHHA, MaKPOOOBEKThI, MUKPOCHUCTEMBI, Macca U
SHEPTHS.
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It is known that A. Einstein's theory is well applicable for macro objects. However, for
micro systems it does not give valid results. The totality of all physical processes is described
by four interrelated components — energy, substance (matter), space, time. There is no space
component in the structure of the energy equation. Based on the unity of physical nature, it is
of interest to create such a theory that was equally applicable to both macro and micro sys-
tems.

An interpretation of this equation is proposed which contains the volume of space with
a certain mass and energy. The resulting expression containing the specific energy of space,
and the density of matter in this space, allows you to combine energy, space, time and matter
into a single pattern. The directions of perspective researches are determined using the devel-
oped interpretation of the energy equation.
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