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problems are usualy considered to be “metaphysical”. However, they relate also to some concrete
physical phenomena. For example physics evidently studies Matter, and so the metaphysical problems
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1 Introduction

In this article a number of fundamental physical problems are briefly considered in
framework of the “The Information as Absolute” concept and the informational physical
model, which is based on the concept, that were developed in 2007-2020 [3]-[17] .

By now, in a number of publications, the authors formulate some lists of these
problems, for example, [1], [2], the corresponding Wikipedia article, etc., analogously
to Hilbert’s presentation of twenty-three problems in mathematics at the International
Congress of Mathematicians in Paris in 1900 [1]. The lists of problems are quite similar.
Correspondingly in this paper we consider some problems in one of rather complete list
in [2], which are considered in the main text, and briefly commented upon in the
Appendix.



Notably, the problem lists in such pulications essentially are incomplete, by two
reasons. Firsts of all there are a number of physical phenomena that are studied
traditionally by philosophy, and so usualy are considered “metaphysical”. They relate,
nonetheless, to physical phenomena — for example physics evidently studies Matter,
and so the metaphysical problem “what is ontology of Matter” is really a Meta-physical
problem “what does physics study” as well.

The metaphysical problem “what is ontology of Consciousness” also relates to physics
directly, starting from the physical problem “why and how physical measurements and
interpretations of the measurements are sometimes adequate to the objective reality”.
Besides, this problem was actual on first stages of development of the quantum
mechanics, and is rather actual now.

Such metaphysical problems as what are the fundamental phenomena/notions “Space”
and “Time”, and a number of others, are really the fundamental physical problems as
well.

Other problems that really are fundamental physical problems, but are not considered as
such in physics, and so in the “fundamental problems lists”, are the problems
incorporated into standard physical theories, and thus are “implicitly” fundamental. For
example in [2] the problem “Why are the particles of ordinary matter copied twice at
higher energy” is pointed. However, the problem “what are particles” precedes that, and
seems as evident that only after solving that last problem it would be possible to obtain
the rational answer for the first problem, etc. However the list in [2] does not contain
the latter problem.

Here, we consider all the fundamental physical problems in corresponding sections,
“Meta-physical”, ““Ordinary implicit” fundamental” (as the problem “what are
particles” above), and “Other “ordinary”” problems, i.e. which are considered as
fundamental ones in standard physics. A few cosmological problems and the problem
“what is Life” are considered (and are commented in Appendix) as well.

Note, that the concept and the model are discussed and some papers are commented at
ResearchGate Net, thus the corresponding ResearchGate URLs are given in the Sec.
“References” , besides the standard reference data..

2 The Meta-physical problems

2.1 “What are the phenomena/notions “Matter” and “Consciousness”, that are the
utmost fundamental in recent philosophy and science”

In the mainstream philosophy and further sciences both these, most fundamental in this
case, phenomena/notions are principally transcendent,

- and so there are numerous doctrines, schools, etc. in philosophy, which are based on
different, often opposite initial postulated premises, starting from the main
fundamentally opposite philosophical doctrines ‘“Materialism” and “Idealism”, that are
principally non-provable, non-disprovable, and practically non-testable. In another
words, there is no scientific understanding of “Matter” and “Consciousness” in the
mainstream philosophy and science. And so there are no answers to the physical
questions in the Sec.1 above.



The correct answers on these questions turn out to be possible and are given, only in
framework of “The Information as Absolute” concept, [3], [5], which was developed in
2007-2017,

- where it is rigorously proven that nothing else exists besides some informational
patterns/systems of the patterns that are elements of the absolutely fundamental and
absolutely infinite “Information” Set.

Which (the Set) exists absolutely objectively really, because it fundamentally, logically
cannot be non-existent, and so is absolutely eternal, having no Beginning and no End.

Correspondingly, additionally to the traditional utmost fundamental phenomena/notions
above, there exist .as the next problem, truly more fundamental than the existent in the
mainstream problems, and which has no rational solution in the mainstream philosophy
and science

2.2 “What is “Information”

In the concept the utmost common definition of the absolutely fundamental’
phenomenon, “Information” is:

“Information is something that is constructed in accordance with the set/system of
absolutely fundamental Rules, Possibilities, Quantities, etc. — the set/system
“Logos” in the concept”.

Or, by other words, the “Logos” set elements “make something to be information”.

A few examples of the “Logos” elements, which will be, since they do not have rational
definitions in the mainstream science, scientifically defined and used further in this
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paper are, first of all, “Space”, “Time”, “Logical Rules”, “Energy”, “Change”
Correspondingly “Matter” and "Consciousnesses’ become scientifically defined —

“Matter” and "Consciousnesses” are nothing else than some informational systems, i.e.
are made from the same stuff “Information”, and in accordance with the same “Logos”
set’s elements.

From this definition follows the answer on the once more fundamental problem
2.3 “Why and how do humans sometimes effectively study Matter”

- since both, Matter and any [including human’s] consciousness are made only “from
Information”, there is nothing surprising in that some informational system, which is
able to obtain information about other informational systems, and to analyze it logically
i.e. a “consciousness”, makes that sometimes adequately to the objective reality,
including when processes obtained information about some objects, events and
processes in  Matter. More about the consciousness see the first approximation
functional model of the consciousness [16].

! Here and further “absolutely fundamental” relates to phenomena/notions that exist and are valid on whole
“Information” Set, when (“simply”) “fundamental” relates to phenomena/notions that are fundamental in Matter and
“consciousness on Earth”, including human consciousness, and in the natural and social sciences.



2.4. Some elements of the “Logos” set as fundamental physical problems

Most of the “Logos” set elements are transcendent in the mainstream, when some of
them are  Meta-physical phenomena/notions, so scientific definitions of which are
corresponding fundamental physical problems. In this section the problems are

2.4.1 “What is Quantity “Energy”

- Energy is the “Logos” set element [5], [7], which is absolutely fundamentally
necessary for to change, including, of course, to create, of any/every informational
pattern/system. That is because of the fundamental logical self-inconsistence of the
other absolutely fundamental [also an element of the “Logos” set] phenomenon/notion
“Change”:

- at every change of something its state is simultaneously former, recent, and future
states, when all the states are different by definition. That is logical nonsense.

To overcome this logical prohibition of changes at every change it is necessary to pay
by two points:

(i) — to change [including to create] some informational pattern/system it is necessary
to spend some non-zero portion of “Energy”. However that is not enough if the portion

1s finite, and so, besides,

(i1)) — really at any change the changing state on some level/scale is uncertain —
“illogical”.

From the above follows the answer on the next fundamental problem

2.4.2 “Why in Matter quantum effects exist at all”

Note, though, that the fact of impossibility of deterministic continuous changes of
anything was proven more 2500 years ago by Zeno in his brilliant aporias, when Zeno,

in fact, predicted the quantum mechanics.

Relating to QM note also here, that from the concept follows the answer on next
(implicitly) fundamental physical problem:

2.4.3 “Why does the QM postulate exist that all given type particles are identical,
and why is it adequate to the reality”

- this QM postulate is adequate to the reality because all such particles are copies of the
same informational pattern, that is a possible situation in Information.

That above in this section is essentially an answer on the fundamental problem:
2.4.4 “What is physical parameter “Energy””
- however that answer remains to be “metaphysically” incomplete, Energy remains to

be a mysterious element of “Logos” set. Nonetheless, besides the above [for which
Energy is necessary], it is also understandable that Energy is rather “dull” Quantity, and



the changes in informational patterns/systems are eventually determined by concrete
information of concrete changing /creating patterns/systems.

However that till now is not too essential in physics. The reason is that Matter is rather
simple logical system, which is based on a limited set of fundamental and universal
basic logical rules/laws, links, and constants (more see below), where the exchange by
energy at material objects interactions is, in depth, highly standardized and universal,
and the dependence of the action of Energy on difference of informational content in
different material objects so is inessential.

And what seems just as real, there exists a more fundamental and mighty than Energy
phenomenon “Logics”. And Information itself also, correspondingly, though Energy on
first glance seem as something external to Information, for example as a data,
nonetheless if it could be a state, when there is “nothing”, there principally exists the
(“Zero assertion in the concept”) dynamical endless cyclic assertion “there is nothing,
besides the information that there is nothing, besides...”

From the above follows the answer on the next fundamental physical question:
2.4.5 “What is “Inertia””

- Inertia is absolutely fundamental phenomenon that characterizes the logical resistance
to changes because of the self-inconsistence of “Change” above. As the energy, the
inertia in Matter can be, and is, according to Newton, characterized by the physical
parameter “inertial mass”. Note here, that that has no relation to the existent in standard
physics explanation of what is the inertial mass as some action of the Higgs field.

On an aside note a tenet, rather popular in official physics, that “energy and mass are
two faces of one coin, one of them converts to another”. That is fundamentally
incorrect. Both absolutely fundamental phenomena “Energy” and “Inertia” indeed exist
always in every informational pattern/system, including in every material object, but
they are fundamentally different, and so, say, at the interactions in Matter fist of all
energy transforms/is distributed into energy, though with obligatory accompanying by
transformation/distribution of inertial mass.

2.4.6 “What are “Space” and “Time””

The answer on these questions in the concept [5] is:

“Space” and “Time” are absolutely fundamental Rules/Possibilities [elements of the
“Logos” set] that are absolutely fundamentally necessary for any informational
pattern/system could exist:

- “Space” is necessary for any information could exist at all, and

- “Time”, additionally to Space, is necessary for some informational pattern/system
could be dynamic, i.e. could change.

“Space” as the Possibility makes be possible placing in concrete “space” concrete
informational patterns/systems, which (the space) at that is realized as a concrete set of
“space dimensions”, which (dimensions) are necessary to actualize independent degrees
of freedom of the concrete patterns/systems at changing of all their possible states.



Since Space is a logical possibility, the sets of dimensions form so concrete, and
principally infinite, “empty space containers” for the concrete one type
patterns/systems. For a space it is all the same — how many one type patterns/systems,
which are constructed by the same concrete sets of logical rules/links/constants, and so
have the same degrees of freedom at construction and changes, are placed in the
container.

And it is all the same — in what places in the container the patterns/systems are placed.
The unique requirement, when Space acts as the Rule is that a non-zero “space
interval” must divide the different patterns/systems, and any pattern/system must
occupy non-zero “space interval” [a “space volume”, if there are more than one
intervals in different dimensions] as well. In that Space is the utmost universal
grammar rule, which just so exists in all human languages.

Since any information absolutely fundamentally cannot be non-existent, everything had
happened/existed in the “Information” Set; and everything is happening/existing, and
will happen/exist always;

- the concrete patterns/systems, including Matter and consciousness, simply use the
always existent concrete spatial dimensions from the absolutely infinite number of
spatial dimensions of the Set’s whole spacetime in concrete actualization of current state
of concrete pattern/system, as that is, for example for Matter and humans in this
actualization of Universe evolution.

“Time” as the Possibility in main traits is analogue to Space, it is “the space for
changing states of changing patterns/systems”, and exists/acts in concrete cases
forming, including, corresponding “time dimension” for dynamical patterns/systems.

However, Time has the essential difference from Space: for Time it is all the same by
what reason/way, by what degree of what freedom, etc., and in what informational
pattern/system a change happened.

So in this case it is enough to have only one absolutely fundamental and universal
dimension, which exists and acts in whole “Information” Set for all changing states of
all dynamic the Set’s element, in the concept the corresponding term is the “true time”
dimension.

Time as the Rule also acts as that a non-zero “time interval” must be between different
states of changing patterns/systems. However in this case this Rule, unlike Space, seem
as is determined by a couple of two, on first glance different, absolutely fundamental
and “external to time” causes. The first one is that any information if appeared can not
be non-existent, and so the next changing state can not “erase” previous state. The
second is that a continuous changing of states is impossible, because of the logical self-
inconsistence of the Change above, and the changes happen only along non-zero time
intervals.

So here is the next principal Space and Time difference. At any change of any
informational pattern/system this pattern/system moves in the time dimension on
corresponding time interval A¢, in every case, when the changing pattern/system is fixed
in space, and at every change of its spatial position on, say, Ax.



A sequence of passed time intervals at changing states of the same pattern/system is
motion of the pattern/system in the true time dimension.

Space and Time thus form concrete “empty containers” - “spacetimes”, for concrete
dynamical patterns/systems.

Finally in this section we make a brief remark to existent definition of “Time” in recent
physics. This definition was firstly done by Newton [18]

....... Absolute, true and mathematical time, of itself, and from its own nature flows equably without
regard to anything external, and by another name is called duration ....”

- at that for Newton, correspondingly, clocks show the time flow independently on
time and only because of they tick equally equably,

- and this definition, however with the two relativistic modifications, remain in physics.
According to special relativity postulates time (i) - not only flows equably, this flow
depend on motion, and, whereas in stationary inertial reference frame time flows in
accordance with Newton’s definition, in moving frames its flow becomes be dilated,
and (ii) — time governs material bodies, including clocks, and so “time is what clocks
read”, and clocks show in stationary frames “Newton’s” flow, and in moving frames —
dilated flow. Besides this time flow is observed as an “arrow of time” [19].

From the correct definition of “Time” above it follows that there cannot be some,
“Newton’s”, “normal”, “dilated”, etc., time flows , and any “arrows of time” as well.
Matter, and every material object/system, simply constantly, because of the energy
conservation law, change, and so move in the true time, passing from a given states to
mostly more probable states; when a changing is deterministic, that only connotes, that
the probability is equal to 1.

2.5 What is “Life”

Two known now fundamental informational systems “Matter” and “Consciousness” are
fundamentally different, because they are organized, exist, and change, i.e. evolve and
develop their states, based on fundamentally different sets of basal laws/links/constants.
Even though those are principally constructed only in accordance with the same
“Logos” elements, including “Logical Rules”.

Currently humans know only one Consciousness’ version, “the consciousness on
Earth”, diverse versions of which every living being on Earth, including humans, have.
The main difference between a Matter and any Consciousness in the Set

- is in that Matter is fundamentally closed in the Set system of informational
patterns/sub-systems, where interactions between the patterns/systems proceed as
exchange by completely true and rigorously determined information. Matter is a closed
system also because of the material objects simply do not understand informational
patterns of other Set’s elements; and, besides, in the language by which material
objects communicate with each other, there is no notion “non-understandable
information”. Just therefore Matter is a stable system,

- when consciousnesses, including the “homo sapiens sapiens consciousness” version,
are able to communicate in principle seems with any of the Set’s element, including in



cases, when obtained information can not be interpreted by some existent way, starting
from defining such information as “non-understandable”.

Correspondingly every of both, Matter and Consciousness so exist and change in
essentially different spaces; though, consciousness operates also in Matter’s space when
she governs practically material system “body-+brain”. Both corresponding spacetimes
share the one true time dimension which is fundamentally obligatorily common.

Thus, there cannot be some “emergence” of any consciousness from any material
structure, as that is suggested in many existent now “theories” and “solutions” of the
“mind-body problem”, etc., in neuroscience and physics.

The informational system “the consciousness on Earth” could, in principle, exist in the
Set in parallel with possible Matter’s Creator even before Beginning of Matter.

However, because the consciousness is a principally open informational system, the
“life” of such system was rather cumbersome in the unstable, and possibly destructive,
environment of the Set. So seems this consciousness version has used an opportunity to
make some, material house form some stable Matter’s atoms, first of all as a stable
residence and source of energy at operating. Thus Life rather probably appeared a few
billions of years ago on Earth.

After that, “the consciousness on Earth” developed the practically material residence in
accordance with seems evidently observed trend “more and more outside Matter into
other Set’s regions”, up to the “homo sapiens sapiens” version. That one has well
developed ability to process information in the highest, “mind mode”, mode of
operation abstractly i.e. in some cases without direct relation to what happens in Matter,
somewhere else in the Set.

In spite of that the consciousness fundamentally differs from Matter, it evidently is able
really to affect the material patterns/systems when billions of years has made the first
bio-molecules on Earth. Now consciousnesses govern the practically material bodies of
living beings. This ability is, at least for ordinary human consciousnesses, including
most of physicists, extremely weak, and so really there is no some “observer problem”
in physics:

— at any experiment a studied, including a quantum mechanical,  material
object/system/process interacts with human material instruments, as with observed “¥ -
function collapses” in rigorous consistence with the laws/links/constants that act in
Matter, when on the QM depth everything in Matter, independently on - in humans
experiments or not, constantly happens as the endless chains of the “Y -function
collapses”, etc.,

- and all that, again, happens without any dependence on whether an “observer” exists.

More about “the consciousness on Earth” see in the first approximation functional
model of the consciousness [16], [17].

3 “Ordinary implicit” fundamental problems

Above, the utmost common answer on the Meta-physical question “what is Matter at
all?” is given. According to it, Matter absolutely for sure is an informational system of



informational patterns and sub-systems, which are particles, fields, bodies, cosmological
objects, etc. In this section, we present a number of rational, and so rather possibly
adequate to the reality, answers on problems of the framework of the common
fundamental question: why this informational system is as it is. The problems mostly
are considered solved “by default” in physics, despite their really transcendent nature.

3.1 “What is Matter’s logical base”

The answer with a large probability must be, and so is, in the informational model [7],
in accordance with two indeed fundamental findings in XX century:

- in accordance with the outstanding von Weizsédcker’s 1953-54 year “Ur-hypothesis”
[20, 21] that if Matter is based on fundamental depth on a binary logics, then the space
should be 3D, and Matter’s spacetime indeed has 3 space dimensions. That was, on one
hand, the outstanding hypothesis that explains why Matter’s space is 3D, and, on the
other hand, the fact that the space is indeed 3D is the mighty evidence for that the
hypothesis can be correct, and

- in accordance with the outstanding Fredkin-Toffli’s finding [22], who showed that if
some patterns in a system are based on a reversible logic, the system changes at
interactions in it without energy dissipation outside the system. In this case, Matter that
would be dissipation somewhere in the Set; thus seems thrifty Matter’s Creator used this
fact; and so in Matter the energy conservation law acts.

Correspondingly the concrete spacetime of the concrete informational system Matter
has 3 “purely space” dimensions. Since this system is dynamical system, as that follows
from experimental data, the spacetime has the “true time” dimension, ¢ , which is
absolutely universal and common for all dynamical elements of the Set. Further in this
paper, as that is in the informational physical model [6], by some reason (see below)
instead of “¢” for the true time dimension is mostly used “c#”, c¢ is the standard speed of
light.

Besides the dimensions above Matter’s spacetime has once more dimension, to
implement the reverse sequences of changes, which are in a sense “non-legitimate” in
the true time, as some “travels backward in time”, what is principally prohibited in the
true time. The dimension is really a specific space dimension, however it is actualized in
many traits in the Matter like the true time. This dimension is called the “coordinate
time”, “z”, dimension in the informational physical model since that is just the “time
what clocks show” [more see below], and mostly further for this dimension the version

“ct”’1s used.

Thus the Matter’s spacetime is the absolute [5]4D Euclidian spacetime as an empty
container, where Matter exists and constantly changes, with the metrics (cz, X, ¥, Z, c?),
where “ct” is the “coordinate time” dimension, “ct” is the true time dimension, and X, Y,
Z are 3 space dimensions. The dimensions, as that is shown in Sec. 2 above, are
principally infinite by definition of Space and Time.

With the notion “spacetime” in physics there exist next fundamental problem:



3.2 “Is Matter’s spacetime absolute or not”

This problem did not exist in mechanics till the fundamental EM force was discovered,
or even in first years after development of the Maxwell-Lorentz theory, where EM
objects, events and processes existed and happened as some disturbances in some
“ether”, fixed in corresponding absolute Euclidian space. However in late 1800s it
became clear, that seems as the application of very mighty relativity principle to EM
processes and events results in some paradoxical consequences, as, say, the “relativity
of simultaneity”. It also seemed that because of the principle it is impossible really to
observe absolute space and corresponding absolute motion of bodies.

H. Poincaré wrote about the absolute motion in “Science and hypothesis” [23]:

“... Again, it would be necessary to have an ether in order that so-called absolute movements should not
be their displacements with respect to empty space, but with respect to something concrete. Will this ever
be accomplished? I don’t think so and I shall explain why; and yet, it is not absurd, for others have
entertained this view... I think that such a hope is illusory; it was none the less interesting to show that a
success of this kind would, in certain sense, open to us a new world...”

However, from that the absolute space even indeed cannot be observed evidently does
not follow that it doesn’t exist. Nonetheless that was postulated in the first version of
the special relativity theory (SR) in 1905 [24]. It was also postulated that there is no
corresponding (“luminiferous”) ether, which would be a base of some absolute
reference frame. The theory was based on one more postulate that all/every inertial
reference frames are absolutely completely equivalent and legitimate.

From the last postulate any number of evidently meaningless physical, logical,
biological, etc., consequences directly and unambiguously follow, the simplest one is
the well known “Dingle objection to the SR” [25] and its more known and more
complex version “twin paradox” [15], etc. As well as the fact that all inertial frames
cannot be absolutely completely equivalent was proven by Zeno yet 2500 years ago.
Indeed, in all reference frames, where Achilles and the turtle move with different
speeds, Achilles really leaves the turtle behind, in spite of that is logically prohibited, if

the motion of both is continuous — because of “illogical” AprZE. But that is

inessential in the unique preferred frame, where the turtle is at rest; in this frame
Achilles runs behind the turtle without any logical problems.

From even one meaningless consequence, which directly and unambiguously follows
from the postulates above, it completely rigorously follows by “proof by contradiction”
that Matter’s spacetime is absolute; and that follows from the definitions of Space and
Time above as well. However, these SR postulates have been stated as true postulates in
official physics till now

Correspondingly observation of the absolute motion, i.e. the motion of a body in the
absolute 3D space, is only a technical task, which can be principally solved, as that is
shown in the informational model, and the absolute velocity of a pair of clocks can be
measured yet now [10], [11].

3.3 “An “ether” may or not exist in Matter”

The interpretation is well grounded of the existent experimental data that Matter’s spacetime as
the absolute [5]4D Euclidian spacetime with the metrics (ct, X, Y,Z,ct) in the Sec. 3.1. It therefore



seems quite rational to suggest that the dimensions of the spacetime relate to the degrees of
freedom at changing states of some analogues of the von Weizsidcker’s “Urs”, though, of course,
not literally: the [5]4D fundamental binary reversive logical elements (FLE). The corresponding
introduction of fixed in the absolute spacetime above ether, i.e. a dense lattice of the FLEs, as
that is made in the informational model [7], is rational as well.

Besides, in the model, basing on existent experimental data, it is postulated also that the 4 FLE
“sizes” (in the spacetime metrics above) are identical and equal to the Planck length. The
changing of the binary FLE states “FLE flip time interval” is equal to the Planck time, therefore
motion of material objects in the spacetime is as “equal footing” in all [5]4 dimensions of the
spacetime.

The postulate of [5]4D FLE ether allows to clarify a number of other fundamental physical
problems:

3.4 “What is “a particle””

In official physics, particles are principally transcendent items — since they are some objects of
the transcendent “Matter”.

Besides from the informational concept above and from experimental data that particles —
which absolutely for sure are informational patterns/systems — are some objects that constantly
change their states; however, at that, they are stable, it seems to rationally follow that particles
are some cyclic close-loop algorithms,

- that cyclically change their internal states with frequency @ so that a particle has energy
E =hw=mc*,m is the inertial mass. This hypothesis appeared as early as in 1920 as the
“the Zitterbewegung”. de Broglie hypothesis [24], [27].

It seems that a few naturally suggested, and postulated in the model above, rational premises
follow from that above:

(1) — particles are some cyclic disturbances of the FLE matrix, which appear when a 4D
momentum impacts on an ether FLE, which, after the impact, “flips” further causing sequential
flipping of neighbor FLEs.

To cause a flip — and the corresponding sequential flipping of ether FLEs along a straight 4D
line is enough infinitesimal momentum when the “flipping point” propagates in the 4D ether

and 4D sub-spacetime with metrics (cz,X,Y,Z) with the speed of light, c¢=1/,/¢,. However,

if the momentum is not infinitesimal, the flipping point can not propagate with the speed faster
than c. Thus, the unidirectional motion transforms into a “helical” “flipping point” motion along
some 4D “helix” of cyclic sequential flipping — and so precessing FLE’s. Note also, that in this

case the “flipping point” moves along “helix” with the speed 2 , as flipping of FLEs
happens “diagonally”, nonetheless the “helix front” moves along the impacting 4D
momentum direction with 4D speed of light, ¢ .

However, some “a helix’s 4D axis” does not exist as a 4D vector in the 4D sub-spacetime, so
the propagation of the disturbance in the ether transforms into propagation of, possibly,
propagating in the either bi-vector or a tensor, and so this propagating is essentially not “point-
like- in both, in the spacetime and in the ether. Nonetheless the propagation has the direction —
the direction of the impacting momentum’s vector. Besides, the “helix” of FLE lattice
disturbance experimentally is observed as a pointlike particle interacting with other point-like
particles. It seems rational to suggest that “pointlike interactions” are interactions of the
particles’ FLEs, i.e. the “size of interaction point” is near Planck length, even though the



disturbance is not pointlike, and the position of the point is randomly distributed in some non-
pointlike spatial region.

(i1)) From the existing experimental data it seems rational to suggest that the “radius” of the

h )
“helix” is equal to the particle’s Compton length 4 =——, and the corresponding “helical”
mc

angular momentum of the particle’s “FLE flipping point” is equal to the Planck constant 7 .

(iii)) The always moving particles are, thus, some “gyroscopes” which are always oriented
relating to the propagating direction, and

(iv) Note also, that it follows from the experimental data that there are two main types of
particles in Matter, depending on the parental 4D momentums. In the model that are “S-
particles”, created by spatial momentums, and “T-particles”, created by momentums that were
directed along the “coordinate time”, i.e. the cz-axis.

So S-particles, e.g., photons, always move in 3D space only with the speed of light, T-
particles move in “coordinate time” dimension with the speed of light, if are at rest in the
absolute 3D space. If a T particle moves in space after a space directed momentum, its speed in
the “coordinate time” dimension decreases by the Lorenz factor in accordance with the
Pythagoras theorem.

Note, though, that the above in this section relates completely only to fundamental particles. If a
particle is composed from some fundamental particles, some points in the above are not valid.

Hence, the next fundamental problem becomes be essentially clarified:
3.4.1 “What is a particle’s spin”

“Spin” is ad hoc introduced in QM as “purely QM” physical parameter of particles, aimed at
fitting the theory with experiments. However, in the model it obtains rather “classical” sense —
that is indeed an angular momentum, which is the projection of the 4D object above on the 3D
space. Thus, quite naturally spin can be added/subtracted to/from, say, “more classical” orbital
angular momentum.

EEINT3

However, because of the mathematical limitation above, the 3D “angular momentum” “spin”

observed in some particles differs from the “real” “momentum’s” value, which is equal to 7,

. . . . 1
and for some T-particles it is observed at interactions in the 3D space as equal to Eh

Thus, fundamental T-particles are fermions. For S-particles the mathematical limitation
above is not essential, and S-particles have the “real” spin 7 (these are bosons). Though
here is a limitation as well, the S-particles angular momentum can not have projection
on the cr-axis, and so has only two spatial projections 7 .

That the above relates only to the fundamental elementary particles, T- particles that are
compositions of fundamental particles can have the integer spins.

From the definition of what is the absolutely fundamental phenomenon “Inertia” above
follows that all/every S and T particles have some inertia, and so all/every particles have
inertial masses. But in this case there is a physically essential difference, though which
is not principal: T-particles differ from S-particles in that they have inertial “rest
masses”, when S-particles quite naturally have not.



From this fact follows the essential clarifying of the next fundamental till now in
physics problem:

3.4.2 “Do the fundamental particles “neutrinos” have non-zero rest mass”

From experimental data it follows that the neutrinos are fundamental fermions, so are T-
particles, and so have non-zero rest masses. Neutrinos, besides, since have extremely
small masses, in real experiments move with speeds that practically equal to the speed
of light, i.e. with large Lorentz factors. So their “flipping point” angular momentums,
because of the rotation in the (X,cr)plane (at motion along X-axis), are directed

practically completely along spatial directions, and so are observed as be equal to 7.
That is introduced in physics as that neutrinos have “helicity”. This helicity seems as
practically for sure doesn’t differ from the helicity of, for example, electrons with
Lorenz factors near 100 and more, and, as that is for the electrons, here is no problem
with reference frames — as that must be in accordance with the relativity principle.

4 Other “ordinary” fundamental problems
Now we can clarify the next fundamental physical problem
4.1. “What are the Lorentz transformations”

If some T-particles constitute a rigid enough T-body (there are, though, no rigid bodies
composed from S-particles), then, if the body, say, is a rigid rod, which has a length L,
and is at rest in the absolute 3D space, the rod occupies a corresponding spatial interval
equal to L, and all the rod’s points move in the cr-dimension with the speed of light, all
the points so have identical ct coordinate values.

However if the body is impacted by some spatially directed momentum, as that always
happens in mechanics, if we do not consider the interactions in high energy physics,
then, as that was shown above, the rod’s speed in coordinate time decreases in the
Lorentz factor.

Since the motion in coordinate time is changing of internal state of particles (what is the
running of the close-loop particles’ FLE algorithms), the changing of internal state
proceeds at maximal rate when a particle is at absolute rest, but when a particle moves
also in the space, its algorithm is “diluted” by “blank” space steps, and so runs slower.

Thus, the decrease of the moving particle’s speed along the cr-axis means that the
internal processes in the particle are slowed down in the Lorentz factor as well. That is
observed experimentally: moving unstable particles live longer, moving clocks tick
slower, etc.; and, besides,

- since moving particles in the space changes their orientation in the 4D sub-spacetime,
the particles, if rigidly bound in the body, rotate the body in the sub-spacetime as a
whole. So, in this case the rod, if it moves along X-axis with a speed V, rotates in the
(X,cr) plane on the angle, when the rod’s front end becomes “younger” than the back

end by the “relativity of simultaneity” Voigt-Lorentz decrement —V—f (only along the
c



rod and fundamentally nowhere in the space else —V—f,x €[0,L]), again in accordance
c

with the Pythagoras theorem.

So the rod’s projection on the X-axis is contracted by the Lorentz factor, as was
suggested by FitzGerald yet in late 1800-th [28]. At that the rod really occupies a spatial
interval in the space lesser than it occupied at rest, and all other material objects really
interact with the “contracted” rod.

However, because the space interval etalons of the rod are contracted as well, the rod’s
length measured by an observer on the rod is again equal L.

These points above are combined in the Lorentz transformations, which thus are indeed
adequate to the reality. However, first of all:

- the Lorentz transformations are equations of motion of only points of moving in the
absolute space rigid bodies in the absolute reference frame with using data about
coordinates of these points, measured in the inertial reference frame that is set on this
body.

As that are any other transformations between physical reference frames, including the
Galileo transformations.

The letters “x” and “ct” in standard version of the transformations by no means relate to
all points in the whole Matter’s spacetime, as that is postulated in the Minkowski
version of the SRT [29], and to points of some “local space” and “local time” in the
Lorentz-Poincaré theory [30]- [32]; besides, of course, the spacetime points that are
occupied by the bodies points.

So, of course, there are no “space contraction”, “time dilation” or other “relativistic
properties of the space, time, and spacetime” and corresponding “relativistic effects”.

Note, however, a few additional points in this case:

- first of all, because of the mighty Galileo-Poincar¢ relativity principle, which exists
and acts because of the fundamentally binary reversive logical base of Matter, the
Lorentz transformations form the group so that they are symmetrically applicable
between the “Einsteinian” reference frames, i.e. that Einstein quite correctly (see above)
used in first version of SRT in the 1905 year paper

‘... The theory to be developed is based like all electrodynamics on the kinematics of the rigid body,
since the assertions of any such theory have to do with the relationships between rigid bodies (systems of
co-ordinates), clocks, and electromagnetic processes...”

- though after the Minkowski illusorily postulated the applicability of the
transformations to all the spacetime points, Einstein did not support this 1905 year
assertion about rigid bodies and frames’ coordinate systems, and now the standard
version of SRT is the Minkowski version.

The Lorentz transformations form the group relating velocities in the Euclidian
spacetime, and so using every moving frame indeed allows to describe and to analyze
objects, events, and processes in physical systems quite adequately to the reality, even



though the measured parameters of material objects and systems are not real in this case
— the objects and systems have real parameters only in the absolute frames. All such
frames are thus equivalent and legitimate in most practical cases, since they are
traceable to the absolute frame as well (for more see [14]).

However that is not completely true in any physical system. If a system is composed by
free objects, the Lorentz transformations do not work completely. For example, that
correctly is discovered in the Bell paradox [33], and by using such systems it is possible
to observe the absolute motion, two methods are suggested in [10], [11].

And even more importantly, the real non-adequacy of SRT postulates to the reality
becomes an impediment in physics, when physics addresses the fundamental problems,
i.e. outside the utilitarian applications in elaborations of concrete physical tasks and
technology. Thus, new physics is possible in some cases only at violation of SRT.

A couple of examples, when really fundamental new results in physics turned out to be
possible only as some violations of SRT, are the discoveries of antiparticles; and the
“Feynman—Stueckelberg interpretation” in QED [34], [35], where it is postulated that
antiparticles move backward in time, where

- Dirac’s prediction of the antiparticles [34] is based on the suggestion that there are
some points in “sea of negative energy”, when “negative energy” does not exist in SRT
(that does not exist at all, though),

- and moving of particles backward in time does not exist in SRT as well.

However both these fundamental findings in physics remain unexplained, so really
corresponding fundamental physical problems also remain. In spite of that the
antiparticles predicted by Dirac are observed soon for 100 years already, and the
Feynman—Stueckelberg interpretation till now remains in physics as a strange
mathematical trick, which, however, is very effective at application of very effective
QED.

Both the last problems above are essentially rationally clarified in the informational
model:

4.2 “What are antiparticles”

Note, that the answer on this question is possible only considering this problem again in
the absolute [5]4D Euclidian spacetime, where in the 4D sub-spacetime the 4D

momentums of particles are P =mc (and particles’ energies E = Pc=mc?). In the
model in complete consistence with existent experimental data it is suggested - and
postulated - that antiparticles, as the particles, are also some close-loop algorithms,

- which are the same as corresponding particles’ algorithms, but which run in reverse
command order, having so — for T-particles/T-antiparticles - opposite to the T-particles
momentums in the ¢ -dimension.

. In contrast, “4-momentums” in SRT physically are rather strange: the zero component
of a 4-momentum of a particle is, in fact, the whole real 4D momentum (so antiparticles
do not exist in SRT).



.Thus, when Dirac obtained his result considering possible consequences of two

different formally possible having opposite signs versions of following from SRT QM
2

equation [W—Z— p>—m’c*lw =0 (cis the speed of light, m is rest mass, p is 3D spatial
c

momentum of electron, ¥ is the electron’s wave function), he obtained formally that
from the equation follows that “the electrons in the world to be started off in positive-
energy states, after a time some of them would be in negative-energy states ”, though
really “negative-energy states” can not exist.

However if Dirac would consider this problem as the “momentum problem”, and knew
that Matter’s spacetime is Euclidian (see above), where all the 4D momentums are

unambiguously vectors - as that is in the informational model, he could consider the
2

. w
equation for the momentum mc = +(—— ke
c

- where the sign “+” for the momentum is undoubtedly legitimate, and so the
hypothesis about the particles that move with negative speed of light — oppositely to
electrons — in the ¢z -dimension, would be well legitimate as well. What happens in
Matter really.

That above is, besides, the answer on the problem

4.2.1 “What is the “Feynman-Stueckelberg interpretation” in QED [35], [36],
where it is postulated that antiparticles move backward in time”

The motion with negative speed in the cz -dimension practically for sure happens in
Matter, if, as that is again rationally suggested and postulated in the informational
model, the antiparticles have the same algorithms as the corresponding particles, but
their algorithms run in reverse command order, therefore

- the antiparticles really move backward, however not in the true time, but backward in
the coordinate time, which is just the time “what clocks show”, and which really is
measured as experimental base of physical theories. It also matters that existent clocks
are made from particles, and so real positions and motion of antiparticles on the c7 -axis
are experimentally non-observable. If it would be a possibility to make a clock from
antiparticles, that would be possible — as observation that on such clock the pointer
rotates oppositely to the pointer on its made from particles twin.

Note, though, also — the coordinate time is not the time, and so, for example, if there
would be two twins, one “material” and the other “antimaterial”, their clocks would
show opposite signs of their ages. However, both twins will seem practically identical
as usual twins, since biologically they would age principally in the true time. Not
completely, though, moving in the space both twins would biologically age slower —in
the coordinate time, than the twins at absolute rest.

4.3. “What are the fundamental Nature forces”

- that is one of utmost fundamental and complex physical problems, and so it contains a
number of other fundamental problems, including, say, — what is every of these Forces?



In the informational model [7] the Forces are some logical marks, that can be, and are in
Matter, assigned to any FLE. If this FLE is a “logical gate” in the algorithm’s FLE
sequence of some particle, then at constant cyclic running of the algorithm when this
FLE flips, that not only causes flipping of neighbor ether FLEs above in Sec. 3.4, but,
besides,

- these ether FLEs become marked by corresponding Force as well.

Such flipping propagates in the FLE-ether as the Force mediator and when this mediator
meets another particle’s FLE with this Force mark, the mediator transmits some
momentum to the other particle. This scheme is possibly not unique; for example, in
nuclear physics nuclear force is, possibly, and that is postulated in physics now, as an
exchange by particles (mesons), however that is not essentially principal and the scheme
seems rather effectively applicable at least for Gravity and EM Forces.

The above answers the fundamental problem
4.3.1 “What is a Force charge of a particle”

- the charge of a Force is, first of all, a set — a part — of Force-marked FLEs in the
particle’s algorithm. However that is not complete, the Force strength also depends on
the frequency at which this algorithm runs.

Now only two Forces are considered in the informational model — Gravity and EM, and
some initial models of them are developed [3], [7], [12], where two next fundamental
problems seem rather essentially clarified:

4.3.2 “What is Gravity”

From existent experimental data follows the rather rational premise that the Gravity
charge, at least at absolute rest, is formed in a particle, and acts in the 3D space, by three
conditions:

(1) - the frequency at which a particle’s algorithm runs if particle is at absolute rest (in
statics), which is@ = E /i = my’ / h, [for photonsmc’ / i ], where m, is the inertial rest
mass, ¢ is the speed of light, 7 is the Planck’s elementary physical action, and

(i1) - in the model every particle’s algorithm has only one fixed gravitationally marked
FLE, and so the gravitational charge is proportional to the same algorithm’s frequency
w, as the inertial mass above.

(iii) at every cycle, the marked FLE of a particle initiates in the 3D space radial
propagating of 2D ring “circular graviton” of flipping ether FLEs that can transmit, at
hitting in G-marked FLE of other particle, to this particle the momentum p = —f—f, ris

the radius-vector from the radiating to impacted particles.

Since the G-marked FLEs flip independently in both particles, and particles practically
are not oriented specifically in the space at gravitational interactions, the elementary
interactions above are random. That is not essential in Matter on macro scale, however
it allows to observe the quantum nature of Gravity at interactions of lightest particles,
first of all photons [3], [8].



A couple of additional important notes: (i) - first of all from the existent experimental
data follows that all/every particles have the gravitational charges, and (ii) - that the
Gravity mark is completely symmetrical at particles and antiparticles algorithms
running, and so everything in Matter attracts everything.

Together with the points above, the corresponding fundamental 300 years old physical
problem

4.3.3 “Why the fundamentally different inertial and gravitational masses are
equivalent at least at statics”

- is solved: both masses are equivalent since both are proportional to the same
frequency, with which the particles algorithms cyclically run.

The next fundamental problem is

4.3.4 “What is Electric force”

Experimentally the both forces are similar; Newton’s gravity law is similar to the
Coulomb law. It rather rationally follows in the informational model that the electric
charge is formed like the Gravity charge relating to the condition (i) — (iii) in the Sec.
4.4.3 above. However in this case the particle’s set of “electrically marked” FLEs is
large. Besides, when the number of gravitationally marked FLEs (only one) is fixed in
all particles algorithms, in the case of Electric force the electric charge is actualized as

the work of constantly relative — and essential — part of the E-marked FLEs of particles
algorithms.

In the model this relative part is equal to ", « is the fine-structure constant.
Thus, particles can have different inertial masses, but identical electric charges.
The other fundamental difference of Electric force is that the E-mark is not symmetrical,
and so there are two types of electric charges — positive and negative That is actualized,

for example, by opposite running of electron and positron algorithms,

- and so the transmitted at interactions of the analogues of circular gravitons - “circular
photons” - with E-marked FLEs momentums can have different signs, p = if—;

Thus in the model once more fundamental physical problem

4.3.5 “Why the Gravity force in a number of tens orders of magnitude weaker than
other forces”

- becomes be solved as well, but not only.

Besides in the Electric force model above the next fundamental problem



4.3.6 “Why alic=¢e’/ 4re,”

- when in this equation fundamentally different in physics now parameters — the
fundamental elementary action 7%, the speed of light, ¢, elementary electric charge, e,
and the fundamental fine-structure constant, a, by some unknown in the official physics
way are united,

- becomes be solved as well.
At that it seems rather probably the next fundamental physical problem
4.3.7 “What are “virtual” particles” in recent physics”

- is principally clarified as well. The “virtual particles” are mostly introduced in
standard quantum dynamical theories as mediators of the forces.

It seems completely rational to suggest that in Matter there are no “virtual” particles and
interactions, and the “virtual particles” are nothing else than a mathematical trick, which
by unknown now reason is effective at elaboration of physical tasks.

Real interactions in Matter are caused and happen as real interactions of real material
objects, and the mediators of the forces really are not “virtual”.

From experimental data it rather convincingly follows at least for Electric force, that the
real interactions, at least in statics, are not caused by real “ordinary photons” — which in
QED are introduced as “virtual photons”. In this case: there is no any experiment where
an exchange by ordinary photon was observed in a system of charged bodies,
nonetheless the charges really do interact.

Thus the circular photons, which are not observed by detectors of ordinary photons,
including human eyes, can be such real Electric force mediators. The studies of the
problem — why the virtual photons simulate the real interactions of the real circular
photons with charges adequately to the reality - will rather probably result in new
information about how Matter is constructed on the QM scale.

Though seems some appearing in this case problems yet now have, at least initial,
rational clarifying.

Firstly the next fundamental problem

4.3.8 “What is the magnetic force, including does a magnetic monopole exist or
not”

- seems to be essentially clarified. From experiment and classical electrodynamics it is
well known that the magnetic force appears only if an electric charge moves, and
disappears if the charge is at rest (for example, see [37])

From the above seems it rationally follows that the magnetic force is not really a
fundamental Nature force, which exists, in Newton’s words “of itself, and from its own
nature”, and so has its own charge “magnetic monopole”.



However electric and magnetic forces are practically completely symmetrical in the
electrodynamics, when, according to SRT, all relatively moving inertial reference
frames are completely equivalent, and so the argument above turns out to be inessential
if SRT is completely correct.

Correspondingly, after the Dirac’s publication [38], presenting a number of QM
arguments in support of the existence of a magnetic monopole, the “magnetic
monopole” problem from 1931 year and until now remains a popular, and even a
fundamental, physical problem [39].

Nonetheless, since the Matter’s spacetime is absolute, and not all/every the inertial
reference frames are completely equivalent and legitimate, the argument above is valid
when the absolute, i.e. that are at absolute rest in the absolute 3D space, reference
frames are frames that differ from all other frames first of all by that only in these
frames physical objects, events, and processes, have real values of their physical
parameters. Furthermore, since the field of a charged a body that is at absolute rest is
purely electric field,

- from that follows that magnetic monopoles really do not exist.

It also seems quite rational to suggest that the magnetic force is a specific actualization
of the electric force, when the ether FLEs in circular photons radiated by a moving
charge obtain additional momentum proportional to the spatial speed of the charge.
And, as was pointed in the Sec. 3.4 for the case when the disturbance in the ether is a
close-loop sequence of flips of precessing FLEs - “a particle”,

- the flipping FLESs in circular photons become precessing as well. And when they hit an
E-marked FLE in another moving charged particle, to this particle they transmit a
momentum, orthogonal to momentum that would be transmitted if both charges are at
rest, i.e. along direction of the radius-vector between the charges. Note also, though,
that the radiating of circular photons by charged FLE evidently isn’t completely
symmetrical because of the circular motion of the flipping point in particle’s algorithm;
that seems can result in that so charged particles have non-zero magnetic momentums.

The next suggestion seems rather rational as well: if a charge is accelerated, then the
circular photon transforms into ordinary photon, when “electric” and ‘“magnetic”
momentums transmitted by precessing FLEs cyclically change each other.

Another “circular photon” transformation rather probably happens when an “ordinary
photon” interacts with some circular photon, say, of a nucleus, and a ¢” pair is created,
with “double rotation” of the photon’s momentum from a spatial direction into two
momentums of the pair with opposite directions along the ¢z -axis.

Finally in this section we note that the QM nature of both Gravity and Electricity
directly follows from these initial models. However, when the QM nature of Electricity
in mainstream physics principally seems natural, the corresponding problem, if Gravity
is considered, is the next fundamental problem. In mainstream physics this problem for
some reasons mostly is seen as the problem of quantization of GRT. This is
fundamentally impossible, and the numerous attempts to develop some “quantum GRT”
failed, but that means only that the GRT is a rather questionable physical theory.



In the informational model the problem
4.3. 9 “What is quantum Gravity”

- is essentially clarified — from the definitions of “Space” and “Time” it follows that the
“mass-spacetime-mass” interaction, which is postulated in GR as a real interaction,
really does not exist. Again, Gravity is nothing else than an “ordinary” fundamental
Nature force, which absolutely fundamentally must be quantized, as all other Nature
forces. QM is the fundamental consequence of the fundamental logical self-
inconsistence of the absolutely fundamental phenomenon “Change”.

If the Gravity model (Sec. 4.3.2 above) is true, it directly follows that gravitational
interactions are quantized, and rather probably analogously to Electric force. That also
means that both “ordinary” and “circular” photons and gravitons rather probably are
correspondingly similar.

Thus the main problem in the observation of the QM nature of Gravity is caused by the
extreme weakness of this force. However with a well enough non-zero probability, the
quantum nature of Gravity can be observed at experiment with photons [3], [8]. The
experiment was suggested in 2007 year, and can yet be conducted now after a simple
modification of practically any existent installation aimed at detection of gravitational
waves, by adding to two existing interferometer’s arms the additional arm, orthogonal,
say in a hole, to Earth surface.

Finally in this section we consider two problems else.
4.3.10 ”What are the physical action and the “minimal physical action ” principle”

As is pointed above, Matter’s objects change their states basing on binary logics, i.e.,
“bit by bit”. From existent experimental data it seems to follow — at least till now - that
there are no any experimental data inconsistent with this conjecture. In the
informational model it is quite rationally conjectured, that on utmost fundamental depth
all changes proceed as sequences of elementary steps on the Planck scale, when the
physical action, S, is the number of binary operations, and every operation changes the
information in a material object/system by one bit, observed as the change of
fundamental elementary physical action #.

The Heisenberg inequalities mean just that: AS =APAx>7%/2 ,AS=AEAt>Hh/2, etc.

Which [the inequalities] seems with rather large probability really relate to the
equalities.

So, though the QM uncertainty is absolutely fundamental, this uncertainty, nonetheless,
is not arbitrarily chaotic, and is actualized as uncertainty in pairs of non-commutative
variables provided AS =7 in all cases.

Thus the “minimal physical action” principle in macro physics is that the states of
interacting bodies proceed to change provided the minimal number of innumerous
elementary binary steps. And QM directly reveals itself by this way in macro physics.



5 Cosmology

There are many problems in cosmology, first of all, in some cases principally
insurmountable uncertainty even in the formulation of these problems, since this
physical branch often relates to objects, events, and processes which humans in
controlled conditions cannot study now.

However the informational physical model allows to consider a few problems rationally
enough. These problems can not be principally rationally solved or clarified in
mainstream physics, i.e. outside the “Information as Absolute” concept and the model.

5.1 The “Beginning problem”

This is an utmost fundamental problem in cosmology, and it is rather evidently
principally irresolvable in framework of official physics. Physics has no reliable data
about the objects, events and processes that could exist, appear, and happen.
Nonetheless a number of theories exist in physics, and in the standard cosmological
“Big Bang” model [40] it is suggested concretely that

“.....As the Big Bang theory goes, somewhere around 13.8 billion years ago the universe exploded into
being, as an infinitely small, compact fireball of matter that cooled as it expanded, triggering reactions
that cooked up the first stars and galaxies, and all the forms of matter that we see (and are) today.....”

- in spite of that the existent physics principally is not applicable to this “infinitely
small, compact fireball of matter”, etc.

As well as to the next steps of Matter’s creation, when in the model

“...more explosive phase of the early universe at play: cosmic inflation, which lasted less than a trillionth
of a second. During this period, matter — a cold, homogeneous goop — inflated exponentially quickly
before processes of the Big Bang took over to more slowly expand and diversify the infant universe...... ”

- existent physics knows absolutely nothing about what was this “cold, homogeneous
goop”; why “it inflated exponentially quickly before next processes of the Big Bang”,
by what reason this “inflation” stopped; and further by what reason and how that “took
over to more slowly expand and diversify the infant universe”, etc.

Nonetheless, there exist, basing on existent astrophysical data, a number of seems as
rather rational points in standard model of Matter’s evolution after Beginning,
including, if we do not take into attention the remark above, the “phenomenological”
description of states in Matter evolution above.

- starting from the “inflation” state [41], [42], which, in the model and the state’s
corresponding properties, when the inflation by unknown reasons happened as some
relaxation of the field’s singularity, because of “a repulsive gravitational force” (?) [40],
seems adequately to the reality phenomenologically describes the uniformity of matter
density and of the material objects nomenclature on cosmological distances, the
nucleosyntesis, etc.

. Including the hypothesis in the standard model that during inflation the matter was a
cold, homogeneous goop, seems is rather plausible, since that is consistent with
cosmological observations. However, it seems to contradict the assertion that the matter



“exploded into being, as an infinitely small, compact fireball” in this model in the quote
above.

The informational approach allows to formulate reasonable physical hypothesis [5], [7]
in accordance with the existent experimental data and with reasonable points in the
standard Big Bang model above, such as the inflation epoch, and that the Matter after
the inflation was rather cold, etc.

In the hypothesis it is suggested that the “Information” Set’s element “informational
system “Matter”” was created by the other Set’s element “an informational system
conscious smart “Creator””’, which was indeed extremely smart and could design a
logically simple, however functionally extremely complex, effective, and closed in the
Set, informational system; and find at creation of this system a huge portions of the
mysterious for humans till now phenomenon “Energy” in the Set.

Thus — see above - Matter is based on the simplest binary and reversible logics + (at
least) 4 fundamental logical marks, which humans observe as 4 real fundamental Nature
Forces, including Gravity, and few universal links and constants, which are “written” in
the Matter’s utmost fundamental base - in the correspondingly binary [5]4D reversible
fundamental logical elements [FLE].

Further this design was actualized into Matter in the next 3 steps — and portions of
energy:

On the first step the [5]4D dense lattice of [S]4D FLE was created (“inflation epoch”)
exponentially, as the result of programmed division, possibly into 2, of possibly one
“primary FLE” (as that, say, bacteria spread in a Petri dish, if there are enough
resources) in the corresponding Matter’s absolute [5]4D spacetime with metrics
(ct,X)Y,Z,ct), Euclidian of course,

- which “automatically”, i.e. by definition of the absolutely fundamental phenomena
“Space” and “Time”, appeared at creation of the “primary FLE”. Note, though, that this
spacetime always existed in the Set, which exists absolutely fundamentally always, i.e.
without Beginning and End, as a sub-spacetime of the Set’s whole spacetime; the FLE
lattice was cold;

- on the second step, the energy portion with cz-directed momentums was uniformly
pumped in this lattice, and there the completely symmetrical primary T-particles were
uniformly created. It seems as rather probable, the Matter was probably rather cold
again.

At that the next fundamental problem, which exists in spite of that evidently contradicts
with existent experimental data in high energy physics, and corresponding physical
theories

5.2 “Why Matter now practically does not contain antimatter”,

seems to be well rationally solved:

- Matter does not contain antimatter since it did not contain antimatter at the second

step, because the primary T-particles were completely symmetrical algorithms. In this
case it is illogical to consider the difference “particle/antiparticle”. Hence, it was



logically completely permissible for all primary particles to be only “particles” — and to
have the positive momentums in the cz-dimension, and

- on the third step the primary particles (which in the hypothesis are rather probably
Planck mass particles or other simple particles, i.e. that have only completely
symmetrical gravitational charges) interacted by using only completely symmetrical
Gravity force, the result was, rather possibly indeed a soup of “ordinary” particles,
which was distributed again uniformly in the lattice.

The “soup” of unstable particles decayed quickly and — as the standard cosmology
asserts rather adequate to the reality — the observable now particles eventually remained,
and this soup was rather hot. Hence, CMB exists now, however that possibly was not a
“singular” temperature, because the energy was mostly spend on creation of the
ordinary particles.

If the primary particles were the Planck mass particles, then nearly 10" “ordinary”
baryons were created in an interaction of two particles.

At that Creator did not need to control the step-2 and step-3. Creator well knew that
nothing besides some informational system “Matter” can appear from the FLEs, and,
say, this Matter could have a number of thousands of galaxies lesser or more, but for
Creator that was not essential.

The hypothesis presents a rather rational answer on the fundamental physical problem
5.3. “What is the “dark matter””

- it would not be surprising if, say, the “dark matter” indeed exists, made up from the
“primary particles”. That could happen if during the creation of “ordinary” matter only
10-30% of these particles have interacted, and 70-90% of the “relics” exist till now. If
these are the Planck mass particles, then the density of the dark matter particles is in
10" times lesser than the baryons’ density, i.e. 3-4 particles in a cube with the size 1000
000 m.

Since the primary particles interact only gravitationally, they interact with ‘“usual”
particles at a probability extremely lesser than when that for neutrinos, and so (i) - the
bodies, stars, etc., are practically transparent for these particles, which rotate around
centers of some massive bodies along their single own orbits, forming corresponding
haloes, and (ii) — they are practically non-detectable, due both to extremely small cross
section and extremely small concentration.

Though if an interaction happens in a detector, that will be well observable, 10" BeV is
rather observable energy.

5.4. “What is the “dark energy””

- it seems as rather rational to suggest that both interpretations of existent cosmological
data as “space expansions”, i.e. the exponential “inflation” at Beginning and moderate
“expansion” in further evolution of Matter, which really are some expansions of the
FLE lattice, indeed were — and are caused by an energy. However this energy is
completely outside physics, and so it is questionable to attempt incorporating this,
possibly Creator’s, energy, in the physical theories.



Though, as that is in the Beginning model above, this energy could be used in some
rational description of what and how happened in first instant at Beginning, or, for
example, when for the FLE lattice expansion after appearance of “ordinary” Matter it
seems as would be possible to find some rational reasons as well. For example this
expansion would be necessary to prevent Matter’s collapse because of the “gravity
paradox’ [43], etc.

7 Conclusion

This paper, in fact, concludes the series of papers, where the “The information as
Absolute” concept, the informational physical model, and concrete physical problems in
framework of the concept and the model, are considered. Hence, a typical conclusion
would be too long for this paper.

So here only a few final remarks that relate to possible development of the model and
its application in physics.

Firstly, versions of traditional physical theories should be developed. The current
theories are mostly based on the SRT formalism, first of all, on the postulate that real
Matter’s spacetime is the 4D Minkowski space, and the phenomena “Space” and
“Time” are actualized in the theories erroneously.

Instead physics should be re-formulated in accordance with the fact that real Matter’s
spacetime is the absolute [5]4D Euclidian spacetime with the metrics (ct, X, Y, Z cf). It is
also necessary to develop the theory of the 4D angular momentum, Hamilton and
Lagrange functions, new formulation of the main conservation laws theorems in
mechanics. For example the existent conservation law for the momentum is not valid
for the 4D momentum, an example: if a photon creates ane” pair having the spatial
momentum 1.022 MeV/c, the spatial momentum of the pair is equal to zero, though the
sum of absolute values of the momentums of electron and positron along c7 -axis is
equal to the photon’s momentum.

Correspondingly it is necessary to re-formulate corresponding QM operators, including
in this case a next fundamental physical problem

“Why time in QM does not have a corresponding operator”
- would probably be solved as well.

This problem, though, appears because of the more fundamental problem — that the
time-dependent Schrodinger equation

2
ih oy = lH v = —l(h— V’w +Vy) ; where H is the Hamiltonian operator, y is the
o(ct) ¢ c 2m
. 2 A2 A2 A2 6 a .
wave function, V' =(p " +p “+p.”); p.=—;p, =—;p, =— are partial operators
) i ox 0oy oz

of 3D momentum, seems as essentially isn’t correct. The reason is in that in official
QM one observable “Energy” really has two quite different operators , see, for example
because https://en.wikipedia.org/wiki/Operator (physics) :



https://en.wikipedia.org/wiki/Operator_(physics)

- operator for “total energy” ih% , and, really also operator for total energy, the

Hamiltonian operator, what seems as rather questionable — every observable should
have one operator..

At that it seems as rater clear, that the first operator has the same form as partial
momentum operators. For that seems as rational to suggest that the “total energy”
operator is really the momentum operator, and so the correct Schrodinger equation in
the Matter’s spacetime metrics (cr, X,Y,Zct), and in accordance with that 4D

momentum P =mé , and E = Pc, rather probably can be as

2
iha—w = lI:ll// = l(—f—Vzt// +Vy) =Py, where P is operator of the absolute value
c 2m

o(ct) c
2 _ A2, A2, A2 A2
of the 4D momentum, and V" =(p,"+ p,"+ p.” + p,.”) . Thus the energy has only one

operator — the Hamiltonian.

Returning to the other QM problems note also that considering QM events and
processes in an absolute frame, when some QM objects are free, the problem of
causality, which occur in some cases in standard physics, doesn’t appear, since in this
frame all clocks show real positions of objects in the true time

Besides a reformulation of QM, that would take into account the really existent [5]4D
FLE ether, it possibly will result in better understanding of the QM phenomena;
including possibly really existent fundamental problem

“What is the Pauli principle, and is or not the force that limits number and spins of
fermions in a given state a “fifth fundamental Nature force” or that is something
else?”

In Standard Model, the version of CPT theorem allows to obtain rather questionable
results, such as the solution [44], [45] of the 5.2. problem, where at Beginning both
“Matter” and “AntiMatter” appeared. And, in accordance with the CPT theorem, they
then immediately turned out to be divided in “spacetime” and in “‘antispacetime” (?);
and just so Matter does not contain antimatter now. Thus the CPT theorem must be
reformulated as well.

Besides it seems rational to suppose that the popular in the mainstream physics problem
of “development of the “[Grand] Theory of Everything” which will “unite” all existent
fundamental Nature forces, really is not actual. Really the forces are fundamentally
different, and some “unifications” can appear mostly for exotic energies, when
problems with sufficiency of numbers of some particles algorithms’ FLEs to mark all
charges, which the particles have not in more tolerant conditions, can occur during some
interactions of the particles.

As well as such problems as “mass spectrum” in SM, “Dark energy” and “space
expansions” in cosmology, etc., rather possibly are outside physics as well. Besides,
though, that there cannot be some “space expansion” practically for sure, and what is
correspondingly observed, if correctly is interpreted is really expansions of the FLE
lattice. Etc., more see the main text.

Finally note that the experiments, suggested in the informational model, i.e.



- observation of the absolute motion of the Sun’s planet system and of Earth [10], [11],
though the measured absolute velocity will be the same as which follows from the CMB
dipole with a rather non-zero probability, because from the model of Matter’s creation
in Sec. 5 it follows that Earth — as any other object in Matter’s space — is in essentially a
cold region,

- the observation of the quantum nature of Gravity [8], and
- an important, simple and cheap experiment [12], though not really fundamental,
showing that the GR postulate that photons at motion do not change their energy in

gravitational fields between points that have different potentials, is wrong,

- should be as soon as possible.
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Appendix

Roland E. Allen and Suzy Lidstrom
“Life, the universe, and everything — 42 fundamental Questions™ [2]

2. Gravitational and cosmological mysteries


https://www.nobelprize.org/prizes/physics/1933/dirac/lecture/
https://arxiv.org/abs/1402.0526
https://arxiv.org/abs/1902.07584

2.1. The cosmological constant problem
- This problem is outside physics, more see in the main text.

2.2. The dark energy problem
- this problem is outside physics, more see in the main text.

2.3. Regularization of quantum gravity

- this problem is essentially clarified, and corresponding experiments are suggested, see
the main text.

2.4. Black hole entropy and thermodynamics
- N0 comments.

2.5. Black hole information processing
- no comments.

2.6. Cosmic inflation (or an inflation-like scenario)

- this problem is essentially clarified, see the main text.

2.7. Cosmological survival of matter (and not antimatter)
- this problem is possibly principally solved, see the main text.

2.8. Composition of dark matter
- this problem is possibly rationally elaborated, see the main text.

3. Understanding and going beyond the Standard Model of particle physics

3.1. Origin of family replication
- this problem is outside physics, more see in the main text.

3.2. Origin of particle masses
- this problem is outside physics, more see in the main text.

3.3. Supersymmetry and the hierarchy problems

- this problem rather probably really does not exist in physics.

3.4. Explanation of the fundamental grand unified gauge group

- with a rather large probability the “grand unification” problem does not exist as a
physical problem, and the fundamental Nature forces are practically independent of
each other. Though, at high energies the running of particles’ algorithms are essentially
deformed, so in such cases an interference of the forces is possible. More see in the
main text.

3.5. Potential violation of Lorentz or CPT invariance

- the Lorentz transformations are completely valid on macro scale, where the
transformations link macro objects “inertial reference frames” and the Voigt-Lorentz



decrement can be formed, and they are completely valid only if the macro system of
frame instruments and studied bodies is rigid. If that is not so, application of the
transformations is limited, more see in the main text.

3.6. Apparent marginality of the Higgs self-coupling, and stability of our universe
- no comment

3.7. Quark confinement and related issues

- N0 comments

3.8. Phases of quantum chromodynamics and general systems with nonabelian gauge
interactions

- no comments
3.9. Additional undiscovered particles
- N0 comments
3.10. The unlimited future of astrophysics
- see the main text.
4. The exotic behavior of condensed matter and quantum systems
4.1- 4.6 — no comments
5. Deep issues
5.1. Higher dimensions, with geometry and topology of an internal space
Matter’s utmost fundamental and universal spacetime is the absolute, fundamentally
“flat”, [5]4D Euclidian spacetime with the utmost fundamental and universal metrics
(ct, X Y, Z,ct), where the dimensions relate to corresponding degrees of freedom at FLE
states changes. Other “topologies” with a large probability would be purely artificial
theoretical constructions. More see in the main text.
5.2. Validity of the multiverse idea and the anthropic principle

“Multiverse”, as it was firstly introduced in physics as a version of quantum
mechanics interpretation, seem a rather unphysical phenomenon, at least by the energy
reason. Even to create the observed one Matter it was necessary to spend a practically
unbelievable portion of energy, to create infinite “number” of Matters would need
spending an infinitely unbelievable portion. “Anthropic principle” hence has no
physical applications, even that would be a rational principle outside physics.
5.3. Geometry and topology of external spacetime
- Matter, and the Matter’s spacetime, indeed exist as a part of the spacetime of the

absolutely fundamental and absolutely infinite “Information™ Set, which — the Set’s
spacetime — has at least infinite “number” of space dimensions and at least one “true



time” dimension. However now humans know almost nothing about the Set’s content
and corresponding “external spacetime” besides that it is composed in accordance with
the common definitions of the “Logos” elements “Space” and “Time”, more see in the
main text.

5.4. Origin and fate of the universe.

5.5. What is the origin of spacetime, why is spacetime four-dimensional, and why is
time different from space?

- see the main text.

5.6. Origin of Lorentz invariance and Einstein gravity

- see the main text.

5.8. Origin and interpretation of quantum mechanics and quantum fields

- see the main text.

5.9. Mathematical consistency

- Matter is a rather simple informational system based on a simple binary reversive
logics and a rather small set of universal fundamental laws/links/constants, and where
exchange by information happens as exchange of completely true information. Such
system is so can be, and so is, effectively described by mathematics, and mathematics is
indeed an extremely effective tool. But hardly more than a tool.

5.10. Connection between the formalism of physics and the reality of human experience
- see the main text.

6. Potential for breakthroughs in techniques and technology

6.1.-6.2

-no comments.

7. Life

7.1. What is life?

- see the main text.

7.2. How did life on Earth begin — and how did complex life originate?

- see the main text.

7.3. How abundant is life in the universe, and what is the destiny of life?

- to answer the question there is no any reliable information now; and that seems rather
possibly isn’t too actual.

7.4. How does life solve problems of seemingly impossible complexity?



- life does not solve this problem as a critical fundamental task, more see in the main
text..

7.5. Can we understand and cure the diseases that afflict life?

- that is not a fundamentally irresolvable problem in most cases.
7.6. What is consciousness?

- see the main text.

8. Who will solve the biggest problems?

- see the main text.
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Abstract. B ganHOW craThe TpENCTaBlICH PsA (YHIAMEHTATBHBIX (DU3NUECKUX TMPOGIIEM,
KOTOpbIE KpaTKO paccMaTpUBaIOTCS B paMkax KoHuenmwu "MHdopmarms kak AbGcomoTr" u
UH(pOpMaLMOHHON (H3MYEeCKOW MOJENH, KOTOpas OCHOBaHA Ha KOHIEIIHH, KOTOpble ObLIM
paspaboranst B 2007-2020 rr. CyIiecTBYIOT HECKOJIBKO MyOJIMKAIUi, KOTOPBIC MIPEACTABIISIOT
nepedHy npoOsiemM. OJTHAKO 3TH CIIMCKHU CYIIECTBEHHO HEMNOJIHBIE, 10 KpaliHel Mepe, Mo JAByM
nprurHaM. IIpexxne Bcero, psij sIBICHUH, U3ydaroTcsl TpaIUIMOHHO (uiiocodueid, u mosromy
COOTBETCTBYIOIIME NPOOJIEMBI paccMaTpuBaloTCs Kak  "'Meradmsuyeckue”. OJHAKO, OHH
OTHOCSTCSl TaKkKe K KOHKPETHBIM (HU3M4ecKuM siBIeHusM. Hampumep, ¢usmka, o4eBHIHO,
n3y4aeT Marepuio, U 1mMo3ToMy MeTadu3ndeckue IpobieMbl "kakoBa OHTONOTMH Marepun”,
"gto Takoe "IIpoctpancTBo", "Bpems", 1 HECKONBKO IPYTUX (PUIUIECKUX SIBICHUH M TOHATHHA,
B JICWCTBUTENBHOCTH ecTh MeTa-¢pu3udeckue npodiaemsl "Uto xe usydaer dusuka?”’. Ecth u
apyrue GyHaaMeHTalbHble GH3HYeCKHe IPOOIeMbl, KOTOPbIe He CUUTAIOTCS TaKUMH B (pU3HKe,
U OTCYTCTBYIOT B IyOJHMKyeMbIX cnuckax "(yHaameHTanbHbIX mpodnem”. K HUM oTHOCsTCS
npo0JIeMbl, KOTOPBIE IEHCTBUTENBHO CYIECTBYIOT, HO BKIIIOUEHBI B CTaHIApPTHBIE (DU3HUECKHE
TEOPUH, U II03TOMY SIBIISIOTCS QyHIaMEHTAIBHBIMU "HESIBHO™, KOT/ia B (M3HMKE OMH "pelieHb!”
no ymomuaHuo. COOTBETCTBEHHO npoOJieMbl paccMaTpuUBalOTCS B JTOW CTaThe B
COOTBETCTBYIOIIMX paznenax: "Mera-dpusnueckue”, "OObIuHbIE HESABHO (hyHIAMEHTAIBHBIE", U
"Ipyrue "oObrunble" (yHIAMEHTAIBHBIE" TPOOJIEMBI, T.€. TE, KOTOpBIE CUYHTAIOTCS
(yHIaMEHTAIBHBIMA B CTaHAApTHOM ¢usmke. MBI Takke paccMaTpuBaeM B 3TOH CTaThe
HECKOJIBKO KOCMOJIOTHYECKHX IIPOOIIeM | Mpobiemy "dato Takoe JKu3Hb?.
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1 BBenenue

B nmanHo#i craTtbe mpezacTaBieH psan GyHAAMEHTAIBHBIX (QU3UYECKUX MPOOJIEM, KOTOpPHIC
KpaTKo paccMaTpuBalOTCI B paMkax KoHuenuuu "HWHpopmanus kak AOGcomor" u
UHPOPMATMOHHON (HU3MYECKONH MOZIENH, KOTOpas OCHOBaHAa Ha KOHIEIINH, KOTOpBIE
ObLH pazpadotansl B 2007-2020 .

K HacrosimiemMy BpeMeHH B psilie IMyOauKauui aBTopsl HOpMYIHPYIOT HEKOTOPbIE IEPEIHN
aTHX TIpoOiiem, Hampumep, [1], [2], cooTBeTCTBYIONIyIO CcTaThi0 B Bukumenuu, w T.1I.,
aHaJOrM4YHO Tpe3eHTanuu [wiapOepra aABaguaTH Tpex npobieM B MareMaTHKe Ha
MexayHapoaHoMm koHrpecce Maremaruku B [lapmke B 1900 rogy [1]. Criucku npobiem
BecbMa CX0XH. COOTBETCTBEHHO B [aHHOW CTaTb€ MBI paccMaTpUBacM HEKOTOPHIE
MpOoOJIEMBl OJTHOTO W3 JIOBOJIGHO TOJIHBIX CIIMCKOB B [2], KOTOpBIE paccMaTpUBAIOTCS B
OCHOBHOM TEKCTE€ M KpaTKO KOMMEHTUPYIOTcs B Appendix.

OTMeTHM, OHAKO, YTO CIIMCKU MPOOJIEM B TaKUX IyOJHKAlMAX [0 CYLIECTBY SIBIISIOTCS
HEMNOJHBIMU 110 ByM npuduHaM. [Ipexe Bcero, ecTh Henblil psa (U3NYECKUX SBICHUH,
KOTOpbIE H3y4aeT TpaAWLUUOHHO ¢wiIocodus, M TMOITOMYy B HayKe CUHUTAIOTCS
"meradm3udeckumu”’. OgHAKO, OHH OTHOCATCA TaKKe K KOHKPETHBIM (HU3HUECKHM
spreHusiM. Hampumep, ¢wusuka, odeBumHo, wu3y4daeTr Marepuio, ©  IO3TOMY
MeTaduznveckue npodyemsl "kakoBa oHTonoruu Marepun”, "uto Takoe "IIpocTtpaHcTBo",
"Bpems", 1 HECKOJNBKO APYTUX (M3WYECKUX SBICHUN M MOHATHH, B JEHCTBUTEIHHOCTH

ecTh MeTta-pusndeckue npooeMs "Urto xe m3ydaer dhuzuka’?

Metadusudeckas npobiem "kaxoa oHToNOTHs Co3HaHUA" TaKKe OTHOCHUTCA K (PHU3MKe
HEITOCPE/ICTBCHHO, HauWHas ¢ (U3UIECKOW NpoOiieMbl "modeMy W Kak (pu3udecKue
M3MEpEeHHs U WHTEePIpeTallui U3MEPEHUI NHOTIa aIeKBaTHbI 00BEKTUBHOM pearbHOCTH?"
Kpome Toro, sra mpoGyiema Oblla akTyajlbHa Ha MEPBBIX dTamax Pa3BUTUS KBaHTOBOU
MEXaHHKH, U ceifuac JOBOJIBHO aKTyallbHa.

Takue Mertaduzuyeckue MpoOJIEMBbl, KaK 4YTO €cTh (yHAaMeHTalbHble (eHOMEeHbI/
noustust "llpoctpanctBo" u "Bpems, u psn Apyrux, TakkKe B JCHCTBUTEIBHOCTH
SIBJSTFOTCST QyHIAaMEHTAITBHBIMA  (PU3NISCKAMU TTPOOIeMaMH.

Hpyrue mpobneMbl, KOTOpble  JEHCTBUTENBHO  SBIAIOTCS  (YHIAMEHTAJIbHBIMU
¢m3udeckuMu  TpoOjeMaMu, HO HE CUYHTAIOTCS TAKOBBIMH B (U3UKE, U IIOITOMY
OTCYTCTBYIOT B CHOHCKax "QyHJZaMEHTaNbHBIX MpobieM", SBISIOTCS NPOOIEMBI,
BKIIIOUCHHBIE B CTaHAapTHbIE (U3UYECKUE TEOPUH, W, TaKUM O0O0pa3oM, SBISIOTCS
"HessBHO" (QyHmameHTanbHbIMH. Hampumep, B [2] ykaseBaercs mpoOinema '"[louemy
JacTUIbl OOBIKHOBEHHOW MaTepuH, AyOnupyroTcs mHpu BbIcOKoW aHepruu?”. Tem He
MeHee, OUeBUAHO, YTO MpobieMa "4To Takoe YacTUIBI?" peAIecTBYET, U OYEBHIHO, YTO
TOJIBKO TOCJIE PEIICHUS 3TOH MPOOJIEMBI MOKET OBITH MOJMYYEH PAalMOHAIBHBIN OTBET Ha
TIePBBIN BoTpoc, U T.A4. OqHAKO IepeUueHb B [2] HE COMEPIKUT MOCIICTHIOI MPoodIeMy.

COOTBETCTBEHHO MpPOOJIEMBI PacCMaTPUBAIOTCA B 3TOH CTaThe€ B COOTBETCTBYIOLIMX
pasmenax: "Mera-dusndeckne”’, "OObUHBIE HEIBHO (QyHIaMeHTanbHBIC", U "Jlpyrne
"oObruHBIe"  QyHOaMeHTanbHbIE"  MpoOJeMbl, T.e. Te, KOTOpPBIE  CUYUTAIOTCA



(hyHIaAMEHTATFHBEIMH B CTaHIAPTHON (pr3uke. MBI Takke paccMaTpHBacM B JTOM CTaThe
HECKOJIbKO KOCMOJIOTMYECKHUX MpobiieM u npobieMy "uro Takoe JKusHb?

OTMeTuM, TakKe, YTO KOHLENIMSI M MOAEIb OOCYXAanuch, a HEKOTOPbIE CTAaThbU
KoMMeHTHpoBaiuCh B ResearchGate Net, mostomy B pasgene "Ccbuiku", Kpome
CTaHAAapPTHBIX HHpopMauuu fanbl cooTBercTBylomme URL ResearchGate.

2 Mera-(usnyeckue npoOIeMbI

2.1 "Yro Takoe ¢penomenbl/monsaTuss "Matepus' u "Co3HaHue, KOTOpPbIE
SABJAIOTCS HamOoJiee (PyHIaMEHTAJIBHBIMM B COBpeMeHHOH d¢uiaocopun u
Hayke"

B moiiHcTpuM (unocodun U nmanee B Hayke oba 3TH, Hanbomnee (yHIaMEHTaJbHBIC B
JaHHOM clly4yae, ()eHOMEHBI/TIOHATHS, SBJISIFOTCS TPUHLINUIINATIBHO TPAHCLCHCHTHBIMH,

- U TIOTOMY CYIIECTBYET MHOXKECTBO AOKTPHH, IIKOJ M T.X. B (miocoduu, KOTOpbIE
OCHOBaHBI Ha Pa3IMYHBIX, YACTO MPOTHUBOIOJIOKHBIX NIEPBOHAYATIBHBIX TOCTYINPOBAHHBIX
NPEANOIIOKEHUAX, HAa4YMHAs C OCHOBHBIX M TNPHHLUUIHMAIGHO MPOTHUBOIIOJIOKHBIX
¢dunocodckux gokTpuH "MarepuanmM" u "Hpeamusm", KOTOpBIC MPUHITUIHAIBHO HE
JIOKa3yeMbl, HE ONpPOBEPracMbl, W IMPAKTHUYECKH HE SBISIOTCA TECTHPyeMbIMH. MHBIMU
clloBaMu, B (puinocopun u HayKe HeT HaydHoro noHuManus "Marepun" u "Co3nanus". U
[IO3TOMY HET OTBETOB Ha (PU3UUECKUE BOIPOCHI B paszesne 1 BhIle.

[IpaBunbHBIE OTBETHI Ha 3TU BOINPOCHI BO3MOXKHBI, M IaHBI, TOJBKO B PaMKax KOHLEMIHN
"Undopmarus xkak Abcomrot”, [3 -5], koTopas Obuta paszpadorana B 2007-2017 rr.,

- TOE CTPOro JO0Ka3aHO, YTO HHUYTO JPYroe He CYIIECTBYET, KPOME HEKOTODPBIX
WH(POPMAIIMOHHBIX MATTCPHOB/CUCTEM MATTEPHOB, KOTOPBIC SBJISIOTCA JJIEMECHTAMHU
a0COMIOTHO  (PYHIAMEHTATBHOIO W a0COJIOTHO  OECKOHEYHOTO MHuoxecTBa
"Undopmarus".

Kotopoe (MHOkecTBO) CyILIECTBYET aOCONIOTHO OOBEKTHUBHO AEHCTBUTENBHO, MOTOMY
YTO OHO MPUHIMIIHATBHO, JIOTHYECKH, HE MOXKET OBITh HECYIIIECTBYIOIINM, U TaK SIBIISETCS
aOCOJIOTHO BEYHBIM, HE UMesI Hauasa ¥ KOHIIA CYIIeCTBOBAHHS.

COOTBETCTBEHHO, IOMONHHUTENBHO K TPaJUIMOHHBIM HauOonee  (QyHIaMEHTATBHBIM
(heHOMEHaM/TIOHATHSM BEHIIIE, CYIIECTBYET CIEAYyIoNIas mpodiema, TelCTBUTEIBHO Oolee
(dyHIamMeHTanbHas, YeM CYIIECTBYIOIINE B MIHHCTPHME NMPOOIEMBI, U KOTOpast He MMeeT
palMOHATBHOTO PELICHUS] B COBPEMEHHOH (riiocopuu 1 HayKe:

2.2 "Yro Takoe "Unpopmanus"

B KOHIENIUH JAHO TPEIEeIbHO ObIee OmpeesieHHe abCOMOTHO (yHIAMEHTAIBHOI0”
¢denomena "Mudopmanms":

"Undopmanus sABIAAeTCS TO, YTO TNOCTPOEHO B COOTBETCTBHM € MHOMKECTBOM/
cucrteMoii a6col0THO (pyHnamentaabHbix IlpaBui, Bo3moxxnocreil, KoanuecTs u
T.A. - MHOKecTBO/cucTema "Jloroc" B kKoHUenuuu ".

2 3nech u janee “abCOMOTHO (DyHIAMEHTANbHBIA” OTHOCHTCA K (yHIAMEHTATbHBIM (DEHOMEHAM/TIOHSTHSM,
KOTOpBIE CYLIECTBYIOT M AEHCTBUTEIbHBI BO BceM MuoxectBe “MHdopmanms”, B To Bpems kak (“mpocto”)
A b

“(byHIIaMeHTaHBHLII/I OTHOCHUTCA K (beHOMCHaM/ TMOHATUAM, KOTOPLIC SABJISAIOTCA (l)yHILaMeHTaHLHBIMI/I B MaTepI/II/I n
“CO3HAHMH Ha 3€MJ'[€”, BKJIOYass CO3HAHHUE 4YCJIOBCKA, B (I)I/IJ'IOCO(i)I/II/I 1 B €CTCCTBCHHBIX U COLIMAJIbHBIX HayKaX.
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Wnu, npyrumu cnoBamu, 3eMeHTH MHOKecTBa ""Jloroc" "nenatoT HeuTo nHpopmarmen'.
Heckompko npumepor "Jloroc" 31meMeHTOB, KOTOpBIE OYAYT, MOCKOJIBKY OHH HE MMEIOT
palMOHANBHBIX ONpe/AeieHu B OQHUIUATBPHOH  HayKe, HAaydHO OIpPENeNiCHBl W
WCIOJB3YIOTCS Jajee B 3TOH crarke: mpexnae Bcero, 31o "lIpoctpanctso”, "Bpems",
"Jlornyeckue npasuna”, "Oueprus", "M3menenue"

CootBerctBenHo "Matepus" u "Co3HaHue" CTaHOBATCS HAy4YHO OIpPEACICHHBIMH —
"Marepus" u "Co3HaHue" SBJISIOTCA CTPOrO HHUYEM HMHBIM, KaK HEKOTOpHIC
UH(POPMAIMOHHbBIE CUCTEMBI, TO €CTh KOTOPBIE CAETaHbl U3 OJHOTO U TOTO XK€ Marepuaa
"Undopmarus", 1 B COOTBETCTBUH C TEM K€ MHOXKECTBOM 3ieMeHToB "Jloroc".

W3 sToro onpeneneHus ciemyeT OTBET Ha CIeAYIONIYyIo (yHIaMEHTAIbHYIO MPo0IeMy
2.3 "Ilouemy M Kak J0Au HHOTAA 3¢ pekTUBHO N3yyalOT MmaTepun"

- IOCKOJIBKY 00a, Matepus u mro6oe Co3HaHHEe [BKITIOYAs 4eJI0BEUECKOe]| CACNaHbl TOIBKO
n3 "Uudopmaruu", HET HUYETO yAWBUTEIBHOTO B TOM, YTO KakKas-TO WH(GOpPMAIMOHHAS
cucTeMa, KOTopas CIOCOOHA MONy4YHTh HHGOPMAIMIO O JPYTUX HHOOPMAIIMOHHBIX
CHUCTEMaxX U aHAIM3UPOBATh €¢ Jorudecku, T.e. “‘Co3HaHWe” , JemaeT 3TO WHOTIA
aJICKBaTHO OOBEKTHUBHOI pEallbHOCTH, B TOM 4YHCIIE, KOTrJa 00padaThIBacT MOTyYECHHYIO
HHPOPMAIUIO O HEKOTOPBIX 00BEKTaX, COOBITUSX W mpoleccax B Martepuu. bombiie o
CO3HAHUU CM. TIEPBYIO AMMMPOKCUMAITHIO (PYHKIIHOHATHLHOW MOACN co3HaHus [16].

2.4. Hexoropsbie 3jieMeHThI MHOxecTBa ''Jloroc" kak (yHIaMeHTaJIbHbIE
¢puznyeckune npodaeMbl

BonsmmuHCTBO 251eMeHTOB MHOXecTBa "Jloroc" TpaHCIEHACHTHBI B MAIHHCTpPHME, B TO
BpEMs KaK HCKOTOPBIC M3 HUX ABJIAIOTCA MeTa-(bI/ISI/I‘IeCKI/IMI/I (1)eHOMeHaMI/I/HOH$ITI/I$IMI/I,
MO3TOMY UX HAyYHBIC ONPEIEICHUS SBISIOTCS COOTBETCTBYIONIUME (hyHIAMCHTAIbHBIMHU
¢usnyeckumu rpodiieMamu. B aTom pazgene Takue mpoOIeMbl 3TO:

2.4.1 "Yro Takoe KonnuectBo "IHeprus'

- DHeprusi sBisercs sneMeHTOM MHOkectBa "Jloroc" [5], [7], xoTophlii abCOOTHO
HEOOXOOUM AJIsl U3MEHEHUs, B TOM 4YHCJe, KOHEYHO, Uil CO3AaHUs, JII0OOTro/KaXaoro
WHPOPMAIMOHHOTO TMATTEPHA/CUCTEMBl. OJTO MPOUCXOAUT  H3-332 (PyHAaMEHTAIbHON
BHYTPEHHEH JIOTMYECKOl NPOTHBOPEYMBOCTH APYroro aOCOIIOTHO (yHAaMEHTaIBHOIO
[Taxoke anemMeHTa MHOKecTBa "Logos"] henomena/monstus "M3menenne”:

- [IPU KQXXJI0M U3MEHCHHHU Y€ro-TO JaHHOC COCTOAHUC ABIACTCA OJHOBPEMCHHO ITPEKHUM,
JaHHBIM, H 6YIIYHII/IMI/I COCTOSAHUAMHU, TOraa KakK BCC€ OTH COCTOAHHA OTIHYAKOTCA IIO
OIIPEACIICHUIO. DTO JIOTUYECKHUN HOHCEHC.

I[JBI MMPEeOoaO0JICHHUA 3TOTO0 JIOTHYECKOI'O 3aIlpeTa H3MEHCHHH IIpyu KaXXaoM HN3MCHCHUH
H€O6XOI[I/IMO 3aIJIATUTL IO ABYM ITYHKTaM:

(i) — dYroOBl W3MEHWUTHL [B TOM YHCIE CO3MaTh| HEKOTOPBIM WHOOPMAIIMOHHEII
MaTTePH/CUCTEMY HEOOXOJUMO TOTPATUTh HEKYK HeHyJeByto mopiuio KomaudecTra
"Oueprus". OAHAKO 3TOr0 HEAOCTATOYHO, €CJIA HOPLUS SIBJSETCS KOHEYHOM, U O3TOMY,
KpOMe TOTO,

(i) — B HNEHCTBUTENBHOCTH MpH JIOOOM M3MEHEHHH HW3MEHSIOLICeCs COCTOSHHE Ha
HEKOTOPOM YpOBHE/MacITade OKa3bIBACTCs HEONPEACICHHBIM — “aJJOTUIHBIM .



U3 u3n0keHHOTO B JIAaHHOM pasjielie cleyeT OTBET Ha CIEAYIOIYy (pyHIaMEeHTATBHYIO
npobuemy:

2.4.2 Ilouemy B MaTepun KBaHTOBBIE 3P eKThI CylIeCTBYIOT BOOOIIIE

3aMeTuM, OJHAKO, YTO ()aKT HEBO3MOXKHOCTH JETEPMUHUCTUYECKUX HEIPEPhIBHBIX
M3MEHEeHUI 4ero-to Obul goka3aH Oomnee 2500 et Ha3axm 3€HOHOM B €ro ONECTSIIUX
anopusx, Koraa 3eHOH, 10 CyTH, IIpeJIcKa3al KBaHTOBYIO MexaHuKy (KM).

OtnHocutensHO KM oTMeTMM 31ech Takxke, YTO U3 KOHLEIIMU CIEAyeT OTBET Ha
clleiyIoIyIo (HeIBHO) GyHIaMEHTaIbHYI0 (DPU3NUECKYIO TPoOIeMy:

2.4.3 «Iloyemy B KM cymecTByeT mocTyaaT, YTO BCe YACTHIBI JAHHOI0 THIIA
HWAEHTHYHBI H MI0YeMY 3TO aJeKBATHO peajbHOCTH"

- ATOT TOCTYJAT SIBJISCTCS aJeKBaTHBIM PEaJbHOCTH, MOTOMY YTO BCE TaKUE YaCTHUILIBI
SIBIISIFOTCSL KOTIASIMU OIHOTO M TOTO K€ MH(POPMAIMOHHOTO MaTTepHA, YTO €CTh TUITUYHAS
cUTyarys B vHOOpMAaIi.

To, uto BbIIE B 3TOM pazaenax 2.4.1- 2.4.3, mo CyulecTBy, SBISETCS OTBETOM Ha
(hyHIaAMEHTATEHYIO TTPOOIIEMY:

2.4.4 "Yro Takoe puznyeckuii napamerp "IHeprusa"

- OJIHAKO, OTBET OCTaeTca "MeTapu3ndecKu" HEMOIHBIM, DHEPrus OcTaeTcs Hambosee
TaHCTBEHHBIM  3JleMeHTOM MHoxectBa "Jloroc". TemM He MeHee, IOMHMO
BBITIICU3I0KEHHOTO [AJI1 9ero HeoOXoawMa OHEprus|, yKe TOHATHO, YTO ODHEPTUs
noBONBHO "Tymas". VI3MeHeHUs] B MEHSIOMINXCS WHPOPMAIIMOHHBIX MATTEpPHAX/CHCTEMax
B KOHEGYHOM UTOIe OIPEHCISIFOTCS  KOHKpeTHOW  wuHpopManueir B 3TUX
MaTTepHaX/CUCTEMAX, MPAKTUIECKN HE3aBUCUMO OT THIIA 3aTPaueHHON YHEPTHH.

OnHako 70 CHX MOp 3TO HE CIHMIIKOM BaxkHO B ¢u3uke. [IpuumHa B TOM, 4TO MaTepus -
3TO IOBOJIBHO IIPOCTasl JIOTMYECKas CHCTEMa, KOTopas Oasupyercsi Ha OrpaHHYCHHOM
MHOX€eCTBE (hYHAAMEHTAIbHBIX 1 YHUBEPCAIbHBIX Oa30BBIX JIOTHUECKUX IIPABUII/3aKOHOB,
CBsi3el M KOHCTaHT (TMoapoOHee CM. HUXKe), I/ie 0OOMEH dHeprueil mpu B3auMOAEHCTBUSIX
MaTepHaJbHBIX OOBEKTOB, B TIyOWHE, MPENeNbHO CTAaHIAPTU3UPOBAH M YHUBEPCAJICH, U
MOTOMY 3aBHCUMOCTb JEUCTBHUS DHEPrUM OT Pazanyusi HH(GOPMALMOHHOTO COAEPKaHU B
Pa3IMYHBIX MaTepPUATIBHBIX 0OBEKTaX OKa3bIBAeTCA HECYIIECTBEHHOM.

U 10, 4TO KaKETCS BEChMa PEabHBIM, MOXOXKE YTO CYIIECTBYET Oonee PyHAaMeHTaATbHBIN
1 MOIHBIHA, deM ¢deHomeHn "Oueprus' — denomen "Jlormka". U Wudopmarusa cama,
COOTBETCTBEHHO, XOTS ODHEPrus Ha TMEPBBIA B3IJIAJ BBITJSAWT KaK YTO-TO BHEIITHEE
WNudopmaruu, HampuMep Kak AaHHBIM O YEM-TO, TEM HE MEHee, eClIi Obl CYIIeCTBOBAIO
COCTOSIHHE ‘‘HMYTO”, T.e. Korga Obl He OBUIO HHYET0, BCE PABHO OBl NPHIIMITHAIHO
cymectBoBajuo Obl (“HyneBoe yTBepkacHre” B KOHIICIIINHN) JHHAMHYECKOEe OECKOHEUHOE
IUKITUYECKOES YTBEPKICHHE “‘HET HUYEro KpoMe MH(GOPMAIMM O TOM, YTO HET HHUYETO
Kpome...”

W3 BBIIEN3I0)KEHHOTO CJIE€AyeT OTBET Ha CIEeAYIOUIMHA (yHAaMEHTaNbHBIH (QU3MYECKHU
BOIIPOC:

2.4.5 "Yro Takoe "Unepuusn"

- WHepuus ecth aOCOMOTHO (GyHIAaMEHTAIbHBIH (PEHOMEH, KOTOPBIA XapaKTepU3yeT
JIOTUYECKOE  COMPOTHBJICHHWE  HM3MEHEHHWSM  H3-32  BHYTPEHHEH  JIOTHYeCcKOn
mpoTuBOpeuIrBOCTH eHoMeHa "M3menenune" Boimie. Kak u sHeprusi, mHepus B Marepuu



MOXET OBITh, W, corlacHO HBIOTOHY HEWCTBUTENFHO, OXapaKTepH30BaHa, (HH3MUECKUM
mapameTpoM " mHepumanmbHas Macca'. OTMETHM 37eCh, YTO ATO HE HMMEET HHKAKOTO
OTHOIIIEHUS K CYIICCTBYIOIIEMY B CTaHAAPTHOM (QU3UKE OOBSICHCHUIO TOrO, YTO
VHEPLMOHHAs Macca €CTh KAKOE-TO IEUCTBHE MOJIsSI XUITCA.

[MomyTHO OTMETHUM JOBOJILHO MOMYJSPHOE B O(GHIMANBHON (DU3UKE BBIpaXKCHHE, YTO
"9Heprusi ¥ Macca 3TO JIBe CTOPOHBI OHON MOHETHI, KOTJa OJHO M3 HUX MpEeBpaIlaeTcs B
npyroe”. DTO MPUHITUIHAIBHO HeBepHO. 002 abCONOTHO PyHIAMEHTANBHBIX (heHOMEHa
"Oneprus" wu  "Hueprusa" — OEHCTBUTEIBHO  CYIIECTBYET BCerga B KaXIOM
WH(GOPMAIIMOHHOM TaTTepHe/ CUCTeMe, B TOM YHCIe B KaXXJIOM MaTepHallbHOM OOBEKTe,
HO OHHM TPHWHIWIHAIBGHO pa3Hble, W TaK, CKa)KeM, NPH B3aMMOAECWCTBUAX B Matepuu
MPEXAEC BCEro DSHEpPrus ImpeoOpasyercs/mepepacipeneisieTcs B JHEPruio, XOTS C
00s13aTeTbHBIM COTIPOBOXIAIOIITUM peoOpazoBaHUEeM/TIepepacpeciCHUuEM
WHEPUIUATBHON MaCcCHI.

2.4.6 "Yro Taxoe "IIpocTpancTBo" u "Bpemsa"
OTBeT Ha 3TH BOIIPOCHI B KOHIENIHH [5]:

"[IpoctpancTBo" 1 "Bpems" ectb abcomoTHO pyHmamenTansHbie [IpaBuna/BosmoxkaOoCTH
[@nemenTsl MHOXkecTBa "Logos"], koTopblie abCONIOTHO HEOOXOAMMBI, YTOOBI JFOOOM
WHPOPMAMOHHBII MAaTTEPH/CUCTEMA MOT CYLIECTBOBATh:

- "IIpocTpaHcTBO" HEOOXOMUMO JJIS CYIIECTBOBAHUS JIF000H HHPpOPMAITUH BOOOIIE, U

"Bpems”, pgomomauTensHO K I[IpocTpaHCTBY, HEOOXOIMMO Il  HEKOTOPBIX
WH()OPMAITMOHHBIX TATTEPHOB/CHCTEM dYTOOBI OBITh JUHAMHYCCKUMH, T.€. MOTIIH
U3MCHUTHCA.

"IIpocTpancTBo" Kak B03MOKHOCTB, JETaeT BO3MOXXHBIM Pa3MEIICHHE B KOHKPETHBIX
"mpocTpaHcTBaXx"  KOHKPETHBIX  HMH(DOPMAITMOHHBIX  TATTEPHOB/CHCTEM, KOTOPHIC
(mpocTpaHcTBa) MPU 3TOM PEANU3YIOTCS KaK KOHKPETHBIE HA0OPHI  "MPOCTPaHCTBEHHBIX
U3MEpEeHHUH”, KOTOpble (M3MEpEeHus1) HEOOXOOMMbI Ui AaKTyadu3allMd HE3aBUCHUMBIX
CTeleHel CBOOOAb! KOHKPETHBIX MATTEPHOB/CUCTEM IIPU U3MEHEHUH UX BCEX BO3MOXKHBIX

COCTOSIHUH.

B Buny Toro, uto IlpocTpaHCTBO ecTh Jorudeckas BO3MOXHOCTb, HAOOpBI M3MEpPEHHIH
(OpMUPYIOT KOHKpPETHBIE, M MPUHLUUIHAIBHO WH(QUHUTHBIE, “‘MPOCTPAHCTBEHHBIE
KOHTEHHepH!" I KOHKPETHBIX MaTTEPHOB/CUCTEM OIHOTO THma. J[ms mpocTpaHCTBa Bce
PaBHO - CKOJBKO HAaTTEPHOB/CUCTEM OIHOTO THUIA, T.€. KOTOPbIE MOCTPOCHBI Ha OJHOM
MHOXECTBE JIOTHYECKHX IIPABUII/CBA3EH KOHCTAHT, U MO3TOMY MMEIOIINX OJHU M TE XK€
CTETeH! CBOOOIBI TP 00pa30BaHUN U H3MEHEHHUAX, HAXOSATCS B KOHTEHHepe.

U Ttak xe Bce paBHO — B KAKMX MECTaxX B KOHTEHHEpE pa3MEIIat0OTCs MAaTTEPHbI/CUCTEMBI.
EnuncTBeHHOE TpeOoBaHMe, KOTJa MPOCTPAHCTBO AeiicTByeT kak IlpaBuio, 310 TO, YTO
pa3nvHbIe MATTEPHBI/CUCTEMBI JOIDKHBI PAa3IeNAThCS HE HYJIEBBIM “TIPOCTPAHCTBEHHBIMU
WHTepBajaMu", W, TaKXke, J0OOW NAaTTEepPH/CHCTEMA MIOJDKHBI 3aHUMATh ‘‘HEHYJIEBOUN
MPOCTPaHCTBEHHBIN MHTepBan" ["MpocTpaHCTBEHHBIH 00BeM', eciu ecTh 0ojee OJHOTOo
WHTEpBaja B pa3HbIX u3MepeHusix|. B atom [IpoctpanctBo ecth Hanbomee olliee mpaBuio
rpaMMaTHKH, KOTOPOE IMEHHO IIO3TOMY CYILECTBYET BO BCEX UEIIOBEUYECKHX SI3BIKAX.

[Mockonbky mobast wuH(pOpManUs aOCONIOTHO (PYHIAMEHTAIbHO HE MOXKET OBITh
HECYIIECTBYIOIIEH, Bce MPOM30LUIO/cylecTBoBaio B MuoxkectBe "HMHdopmanus"; Bce
MIPOUCXOIUT/CYIIIECTBYET, U BCE TMPOU30HICT/OYIET CYIIECTBYET BCETA;

- KOHKPCTHBIC HaTTGpHI:I/CI/ICTCMLI, BKJIrO4as MaTepI/IIO n CO3HaHI/IC, IMPOCTO UCIIOJIB3YIOT
BCCTAa CYHICCTBYIOIINEC KOHKPCTHBIC IIPOCTPAHCTBCHHBIC HU3MCEPCHUA U3 abCONIOTHO



OCCKOHEYHOTO ‘‘Urcia” MPOCTPAHCTBEHHBIX H3MEPEHHH BCETO IMPOCTPAHCTBA-BPEMEHH
MHokecTBa B KOHKPETHBIX aKTyallu3alnuiax TCEKYHIEro COCTOSAHHA KOHKPETHBIX
MaTTePHOB/CUCTEM, KaK TO €CTh, Hampumep, aias Martepuu u Joned B JaHHON
aKTyalli3alliy 3BOJIONUN BeeleHHOM.

"Bpems", kax Bo3M0O:KHOCTB, B OCHOBHBIX YepTax sBIsieTCs aHaymorom [IpocTpaHCTBa,
OHO €CTh "MPOCTPAHCTBO TSI U3MEHEHHBIX COCTOSHHUI MEHSIOIIUXCS MAaTTEPHOB/CUCTEM”,
W CYIIECTBYCT/JICHCTBYeT B KOHKPETHBIX cly4asx (GOpMHPYs, B TOM 4HCIE,
COOTBETCTBYIOIIEE "BpeMEHHOE U3MepeHue" Il TUHAMUYECKUX MaTTEPHOB/CUCTEM.

Tem He MeHee, Bpemsi umeeT cyiiectBeHHOe oTiauuue ot IlpocTtpancTBa: s Bpemenu
BCE PABHO - 10 KaKOW MPUYHWHE/KAaKUM MyTEeM, B KaKOM CTENECHH KaKoi CBOOOBI U T.1., U B
KakoM HH(OPMAIMOHHOM MaTTEPHE/CUCTEME MTPOU3O0IILIO U3MECHEHHE,

[TooToMy B maHHOM CIy4yae JIOCTaTOYHO HWMETh TOJBKO OJHO aOCOJOTHO
(yHIaMEHTaTbHOE M YHUBEPCAIHLHOE MU3MEPEHHUE, KOTOPOE CYIIECTBYET M JCHCTBYET BO
BceM MHOXeECTBE "Undopmarusa" s BceX W3MEHSIOUIUXCS COCTOSHHU BCEX

JUHAMHUYCCKUX 3JICMCHTOB MHO)KCCTBa, B KOHLCTIIIUH HCIIOJB3YETCA COOTBGTCTBy}OH.II/Iﬁ

"

TEPMHH “U3MepeHne "HCTUHHOE BpeMs"”.

Bpems, xak IlpaBujo, Takke OeHCTBYeT Tak, YTO MEXIY Pa3IMYHBIMA COCTOSHUSIMHU
MEHSIOIIMXCSl MATTEPHOB/CUCTEM JIOJKEH OBITh HEHYJICBOW "BpeMEHHOH uHTepBai'.
OpHako B DTOM clyyae d3TO MPaBWIO, B OTIM4Me OT [IpocTpaHCTBa, MO-BUIUMOMY,
oTpeAenseTcsl IByMsl, Ha MEPBBIA B3IIAJ pa3HBIMH, aOCONOTHO (PyHIaMEHTAILHBIMUA U
"paemrHMU i1 Bpemenn" mnpuwumHamu. IlepBas 3akirodaercs B TOM, 4YTO JIroOas
uH(pOpMAIKI, €CIM TMOSBUIMCh, HE MOXET OBITh HECYHICCTBYIONIMA, W TIO3TOMY
clenyrolee M3MEHEHHOE COCTOSHHE He MOXeT 'crepeTs” Tpeblayliee COCTOSHHUE.
Bropas 3axmrodaeTcst B TOM, 9TO HEMPEPHIBHOE H3MEHEHNE COCTOSHII HEBO3MOXKHO M3-3a
JIOTHYECKON CaMO-HECOTrIacOBaHHOCTH (eHomeHna “M3meHeHHe” BbINIE, U H3MCHCHUS
MIPOUCXOST TOJIBKO IMPU HEHYJIEBBIX BPEMEHHBIX HHTEPBAJIAX

Takum obpa3zom, ecTh eIie OJHO OCHOBHoe pasnuuue IIpoctpanctBa u Bpemenu. Ilpu
M000M M3MEHEHHH KaKOro-mn0o HWHGOPMAMOHHOTO MATTEPHA/CHUCTEMBI 3TOT MAaTTEpH
/cuctema IepeMenaeTcsi B H3MEPEHMH BPEMEHHM HA COOTBETCTBYIOUIMHA BpPEMEHHOU
uHTepBal Af B KaXXIOM cilydae, KOrja H3MEHSIOUIMICS MaTTepH/cucTeMa (PUKCUPOBaH B
MPOCTPAaHCTBE, W MNPH KAKIAOM H3MEHEHHHM €ro IPOCTPAaHCTBEHHOTO TIIOJNOXKCHHSA Ha,
Hanmpumep, Ax .

COOTBETCTBEHHO IMOCIIEIOBATEIBHOCTh MPOIISAIINX BpPEMEHHBIX HHTEPBAJIOB IMPHU
M3MEHSIONINXCSA COCTOSHUSIX OIHOTO W TOTO K€ IMaTTePHA/CUCTEMBI - 3TO IBMKEHUE
MaTTepHa/CUCTEMBI B N3MEPEHUH UCTHHHOTO BPEMEHH.

[IpoctpancTBO 1 BpeMsi 00pa3yloT KOHKpETHBIE "MyCcThle KOHTEHHEpHI" - "MpoCcTpaHCTBa-
BpeMeHa”, Al KOHKPETHBIX IUHAMUYECKHX HaTTepHOB/cucTeM. HakoHen B AaHHOM
paszene caenaeM KpaTKOe 3aMeyaHHe K CYIIECTBYIOIIEMY ONpeAeNICHHIO BPEMEHH B
ounmansHO# pusnke. D10 onpexaenenue Brnepsbie Aan HetoTow. [19]

“....“...Absolute, true and mathematical time, of itself, and from its own nature flows
equably without regard to anything external, and by another name is called duration: ....”

“...AOCONIOTHOE, NCTUHHOE, ¥ MaTeMaTHIEeCKOe BpeMs, caMo I0 cebe W CBOEH mpupoje
TEYET pPAaBHOMEPHO HE3aBUCHUMO OT Yero-i1moo BHCIIHETrO0, U, ApPYruUMH CJIOBaMH,
Ha3bIBACTCS MPOAOKUTEIILHOCTD ....”

Inmpyu 3TOM JId Hrrorona COOTBETCTBCHHO, YacCbl IIOKa3bIBAIOT TCYCHUC BPEMCHU
HE3aBUCHUMO OT BPEMCHU, U TOBKO IOTOMY, UTO OHU TAKKC TUKAKOT PaBHOMCPHO.



- | 3TO ONIpeIeicHHE, OMHAKO IBYMS PEIATHBUCTCKUM MOIM(PHUKAIUSIMH, OCTACTCS B
¢usuke. Cornacuo nocrymnaro, CTO, Bpems: (1) — HE TOJILKO TeueT paBHOMEPHOIO 3T0
TEUCHHE 3aBUCUT OT JIBUKCHHUSA, U, TOTJA KaK B CTAIlMOHAPHOW CUCTEME OTCYETa BpEMs
TEUET B COOTBETCTBHUU C OmpeneiicHneM HbIoTOHA, B JBIKYIIMXCS CHCTEMaxX TEUCHHE
BpeMeHHU 3ameisiercs, U (ii) — BpeMsl yIpaBiseT MaTepUAIbHBIMHU TEJIaMH, MU 3TOM, B
T.4., YaCaMH, U TIOTOMY “BpPEeMsl 3TO TO, YTO CUUTHIBAIOT YaChl ~’, COOTBETCTBEHHO Yachl B
CTAallMOHAPHBIX CHUCTEMax oOTcueTa TMoKa3pBaloT “‘HbloTOHOBCKOE” Bpems, U B
IBIDKYIIAXCS CHUCTEMaX— 3aMeicHHOoe BpeMsa. Kpome TOro 50T TOTOK BpeMEHH
Ha0romaeTcs Kak Hekas “‘ctpena Bpemenu” [20].

W3 xoppektHOTO OmpenencHus “BpeMeHH” BBINIE CICOyeT, YTO MPUHIIUIHAIGHO HE
MOXET OBITh HHKAKoro “HbIOTOHOBCKOro”, “HOPMaNLHOTO”, ‘‘3aMEIJICHHOrO”, W T.IL
[IOTOKA BPEMEHM, U HHUKAKUX ‘“CTpenl BpemMeHH . Marepus, U KaKIblii MaTepUalbHBIN
00BEKT, MPOCTO TIOCTOSIHHO, B COOTBETCTBHHM C 3aKOHOM COXPaHEHHUs OJHEPTHUH,
M3MEHSIOTCS, U TaK IABHXKYTCS BO BPEMCHH, MEPEXOIs W3 JAHHOTO COCTOSHHUS B HaIlle
HauOoyiee BEPOATHOE COCTOSHUE, KOTJa HM3MCHCHHS JICTCPMUHHUPOBAHBI, 3TO JIHIIb
03HAYaeT YTO BEPOATHOCTH paBHA 1.

2.5 Yto Takoe "Ku3zunp"

JIBe m3BecTHBIC ceromHs GyHIaMEHTaIbHbIe WH(GOPMAIMOHHEIE CUCTEeMBI "Marepus" u
"Co3Hanue" NpUHIUNHAIGHO Pa3INyHbl, TIOTOMY YTO OHM OPTaHU30BaHbI, CYIIECTBYIOT H
M3MEHSIOT CBOM COCTOSHUS, T.€. 3BOJIOIHOHUPYIOT M pa3BUBAIOTCA, OCHOBBIBAACH Ha
MPUHIAITHAIEHO Pa3IMYHBIX MHOXECTBaX 0a30BBIX 3aKOHOB/CBsI3€il/KOHCTAHT. XOTS OHU
W CTPOSITCS TOJIBKO B COOTBETCTBHHU C OMHUMHU M TeMH e "Jloroc" anemMeHTamu, B TOM
yucne snemedToM "Jlornueckue [IpaBumna”.

B macrosmiee Bpems JIOAM 3HAIOT TOJNBKO OnHYy Bepcuto Co3HaHUsA, ‘“‘co3HaHUE Ha
[Inanera 3emus”, pa3NUYHbIE BEPCHH KOTOPOTO MMEET KaKJ0€ >KMBOE CYIIECTBO Ha
3emite, BKItoUas JrojaeH,. OcHOBHOe pasnnune Mexxay Marepueit n mo0siM Co3HaHHEM B
MHoxecTBe

- B TOM, 4ro Marepuss MNpUHLUIHAIBHO 3aKpeiTas B MHOXecTBe cucrema
MH(POPMALTMOHHBIX NaTTEPHOB/CUCTEM, rae B3aNMOJCHCTBUSA MEXIy
NaTTEPHAMH/CUCTEMAMH IIPOUCXOISIT Kak OOMEH COBEpIIEHHO HCTUHHOM U CTPOro
oIpeieNieHHO nHpopMalueir. Marepust sBIseTCs 3aKPBITOI CUCTEMOM TakkKe U3-3a TOTO,
YTO MaTepUalIbHble OOBEKTHI IPOCTO HE MOHUMAIOT HH(POPMALMOHHBIE TATTEPHBI APYTHX
3JIeMEHTOB MHOXXECTBa; M, KPOME TOro, B S3bIKE, HA KOTOPOM MaTepHajbHbIE OOBEKTHI
o0IIaTCa ApPYr € JAPYrOM, HE CYIIECTBYeT MOHATHS “‘HE MOHATHas uMHpopmauusa’. U
HUMEHHO Mo3TOMYy Marepus sBisieTcs CTaOMIBHON CUCTEMOMH,

- TOTJa KaKk CO3HaHWs, B TOM 4mcie "homo sapiens sapiens co3HaHue" BepCHsl, CIOCOOHBI
00LIaThCS B IPHHIMIIE, TI0-BUAUMOMY, C JIFOOBIM JIEMEHTOM MHOXECTBa, B TOM YHCIIC B
Cy4asx, KOrja Iojy4eHHas HH(pOpPMaIHs HE MOXET OBITh HCTOJIKOBaHa KAaKUM-TO
CYIIECTBYIOIINM CIIOCOOOM, Ha4dMHAas C ONpeNeNeHus Takoi WH(pOpPMAlMu Kak
"HenoHATHas HHpopManus'".

CoOTBeTCTBEHHO, Kaxkmas u3 obOomx, Marepus u Co3HaHHME TaK CYIIECTBYIOT H
M3MEHSIOTCA B CYIIECTBEHHO pa3HBIX MPOCTPAHCTBAaX; XOTsS, CO3HaHHWE Ha 3emJe
NEeMCTBYeT TakKe B MpPOCTpaHCTBE MaTepuu, Korja OHO YIPaBIseT IPAKTHUYECKU
MaTepuanbHOl cucteMoir "Temo +mo3r”. O0a COOTBETCTBYIONINE MPOCTPAHCTBA-BPEMEHa
HUMEIOT OJHO M3MEPEHHE HCTHHHOI'O BPEMEHH, KOTOPOE NMPUHIMUIHAIBHO OAHO o0Inee B

MHuoxecTBe.

Takum oOpa3zoM, He MOXKET OBITh KaKOW-THOO0 "IMEPIHKEHTHOCTH" KaKOTO-JIN00 CO3HAHUS
13 MI000¥ MaTepUaTbHON CTPYKTYPBI, KaK 3TO MPEIaraeTcs BO MHOTHUX CYIIECTBYIOIINX



cefivac "teopusax" m "permeHuAX" mpoOIeMsl "pazyM-Teo/MO3r” W T.II., B HEBPOJIOTHH,
¢usnke, T.1.

HNudopmarmonnast cuctema "co3Hanue Ha 3emie" Moria Obl, B IPUHITUIIE, CYIIECTBOBATh
B MHOXecTBe  TapauielbHO ¢ BO3MOXKHBIM Coznarenem Matepun eme no Hauana
Marepuu.

OnHako, NOCKOJBKY CO3HAHUE SIBJISETCS MPHHIMUIHAIBHO OTKPHITOW MH(MOPMAIMOHHON
cucTeMol, "KHM3HB" Takoil cHCTeMbl Oblla JOBOJBHO TPYIOHOM B HeCcTaOWIBHOU W,
BO3MOXHO, IECTPYKTHBHOM, cpene MHoxecTBa. Tak YTO BHOUMO, IaHHas Bepcus
CO3HaHMA HCIIONB30Bajla BO3MOXHOCTb CleJlaTh ce0e HEKMH MaTepualabHbIl oM,
cenuduuecky cPOpMUPOBaB B OHO-MOJIEKYJIaX HEKOTOphIE aTOMBI MaTepuH, IMpexie
BCETO KaK CTAOMJIBHYIO PE3HICHLMIO U UCTOYHUK dHEPTHH NPpH (YHKIMOHUPOBAHUU Kak
JUHAMHUYECKON cucTteMbl. TakuM 00pa3oM, KH3Hb, CKOpEe BCEr0, HECKOJIBKO MUJUINAPIOB
JIeT Ha3aJl IosIBUJIach Ha 3eMIle.

[Tocne storo, "cozHanue Ha 3emiie" Pa3BUBANIO NPAKTUUECKU MAaTEPUATIbHYIO PE3UIACHIINIO
B COOTBETCTBHUU C BITOJIHE OUEBHIHO HaAOIIOMaeMBIM TpeHAOM '"Bce Ooinee u Ooiee 3a
npeaensl Martepun” B Apyrue perdoHsl MHOKECTBa, BILUIOTH 0 "homo sapiens sapiens”
Bepcuu. DTa BEpPCUsl UMEET XOPOIIO Pa3BUTYIO CIIOCOOHOCTH 00padaThIBaTh HH(POPMALIUIO
B CaMOM BBICOKOM, "pexuMm yma” (“mind mode”), pexxmme, T.e. kKorma wHpOpMAaIus
abCcTpakTHa, T.€. B HEKOTOPBIX CIIy4asix 0e3 MPsIMOTO OTHOIIEHHS K TOMY, YTO MPOUCXOAUT
B Marepuu, ¥ OTHOCHUTCS K KAKHUM-TO JIPYTUM dJ1eMeHTaM B MHOECTBe.

Hecmotpss Ha TO, 4YTO CO3HaHWE NPHHIUINNAIBHO OTIMYAaeTCA OT Marepun, OHO,
OYEBHIHO, MOXKET PeanbHO BO3JCHCTBOBATh HA MaTepUAbHBIE TATTEPHBI/CHCTEMBI, KOT 1A
MWJUTHApIB! JIET Ha3al cAeano HepBble 0MO-MoyieKyssl Ha 3emiue. U Tenepb cozHanuu
YIPaBJISAIOT NMPAKTUYECKH MAaTEPUAIBbHBIMHU TEJIaMH JKHUBBIX CYIIECTB. JTa CIIOCOOHOCTH,
Mo KpaifHeil Mepe, HJs1 OOBIYHBIX YEJIOBEYECKHX CO3HAHUM, B TOM HYHCJE OOJBIIMHCTBA
¢u3uKOB, KpaiiHe criabas, U, COOTBETCTBEHHO, HA CaMOM Jele HeT Kakoh-To "mpobiema
HaOmomarens" B GU3HKeE:

- mpu JT000M SKCIEPUMEHTE H3y4YaeMbld, B TOM YHCIIE KBAaHTOBO-MEXaHHYECKHUH,
MaTepHajJbHbI  OOBEKT/CHCTEMA/TIpoLecCC  B3aMMOICHCTBYET C  UYEJIIOBEYECKHMHU
MaTepHabHBIMH MHCTPYMEHTaMH, 4To Habmrogaercs kak “komwtanc W -pyHkiun” B
CTPOTOM COOTBETCTBHHM C 3aKOHAMH/CBSI3SIMH/KOHCTAaHTaMH, KOTOpbIE JIIEHCTBYIOT B
Marepuu, xorna Ha KM macmrabe Bce B Marepuu, HE3aBUCHMO OT - B SKCIIEPUMEHTaX
Jroneit nim 6e3 OHBIX, MMOCTOSIHHO MPOUCXOIUT Kak OeckoHeuHble 1enu koytarncos ‘Y -
¢GyHKINH, ¥ T.10. ,

- ¥ BCE 3TO, MOBTOPUM, MPOUCXOJUT BHE KaKOH-THOO 3aBUCHMOCTH OT TOTO, CYIIECTBYET
v HeT "HaOmromarens'.

Bompmie o "cosHanum Ha 3emue” cM. mepBoe MpUONMKEeHHE (YHKIIMOHAIBHON MOIENH
coznanms [16], [17].

3 "OOb1yHbIC HESIBHBIE" (DYyHIAMEHTAIBHBIC MPOOJIEMBI

Briie nan HambGosiee oOmmii oTBeT Ha MeTa-pu3ndeckuil BOMpoC “dto Takoe BOOOIIE
Martepus?”’ - Marepus aOCONIOTHO TOYHO SABISAETCS WHMOPMAIMOHHON CHUCTEMOM
MHGOPMAIIMOHHBIX NMAaTTEPHOB U IOJICUCTEM, KOTOpBIE SBISIIOTCS YacTULAMM, IOJISIMH,
TeJaMH, KOCMOJIOTUYECKHUMH OO0BEeKTaMH U T.A. B 3TOM pasnene Mbl mpeacTaBisieM psin
palMOHANBHBIX M, BIIOJIHE BO3MOXKHO, aJE€KBATHBIX PEaTbHOCTH OTBETOB Ha MPOOJIEMBI,
CBSI3aHHBIE C paMKaMH oOmero (yHZaMEHTaJIBHOIO BOMpOca: MOYeMy  3Ta
MH(pOpPMAIIOHHAS CUCTEMa SIBJIIETCS TaKOM, Kakoil oHa ecThb. IIpoOiemMbl B OCHOBHOM



CUMTAIOTCS pEMICHHBIMH "TOo yMoidanwio" B (u3uke, HECMOTPS Ha WX pPEATBHO
TPAHCUEHACHTHYO TIPUPOY.

3.1 Yro Takoe Joruveckas 0aza Mmarepumn

OTBeT ¢ OOJBITION BEPOSITHOCTHIO JOJKEH OBITh, M TaK €CTh B MH(POPMAITMOHHONW MOJIETH
[7], B COOTBETCTBUU C ABYMS ACUCTBUTENHHO (PyHIAMEHTAIBHBIMH OTKPBITHAMH B XX
BEKe:

- B COOTBETCTBHUH ¢ BbIgaromieiics "Ur-rumote3oit”" von Weizskecker B 1953-54 rox [20,
21] uto ecnmu Matepus Ha pyHIaMEHTAILHOW NTyOWHE OCHOBAaHA IO IBOMYHOM JIOTHKE, TO
MPOCTPAHCTBO JO0KHO ObITh 3D, ¥ MpocTpaHCcTBO-BpeMs: Marepuu AeHCTBUTENILHO UMEET
3 pasMepHOCTH MPOCTPAHCTBA. DTO OBLIO, C OMHOW CTOPOHBI, BBLIAIOIIASCS THIIOTE3a,
KOoTOpasi 00BSICHSIET, T0UeMy MPOCTPaHCTBO MaTepuu siBisierca 3D, u, ¢ Apyroii CTOpOHHI,
TOT (paKT, YTO MPOCTPAHCTBO ACUCTBUTENIHLHO 3D SBISETCS MOIIHBIM JOKa3aTeIbCTBOM
TOTO, YTO THIIOTE3a MOXKET OBITh MPABUIBHOM, U

- B COOTBETCTBUH C BblAatommMcsi OTKpbiTueM OPpeakuna-Topdau [22], xoTopbie
MOKAa3aJIi, YTO €CJIM HEKOTOPbIC MAaTTEPHBI B CHCTEME OCHOBAHBI HAa 00PaTUMOH JIOTHKE, TO
cucTeMa MEHseTCs IIPU B3aUMOJICHCTBUAX B HEl 0e3 pacceMBaHMA SHEPIUU 3a MpeieIaMu
cucreMbl. B naHHOM ciiyuae Matepust dHeprus Moria Obl PacceMBaThCs TAE-TO B
MHoXecTBe; TakuM 00pa3oM, moxoske, Oepexnusblii Cozgarens MaTepusi HCTIOIB30Ball
9TOT (hakT; 1 moroMy B Marepuu IeiicTByeT 3aKOH COXPaHEHHsI SHEPTUH.

COOTBETCTBEHHO, KOHKPETHOE MPOCTPAHCTBO-BPEMsI KOHKPETHOW WH(POPMAMOHHON
cuctembl “Matepusi” umeer 3 "4HCTO NPOCTPAHCTBEHHBIX" M3MepeHud. [lockonbky 3Ta
cucTeMa JOUHAMHYECKas, KaK »3TO cJeOyeT M3 OSKCIEPUMEHTAIbHBIX JIaHHBIX,
MIPOCTPAHCTBO-BPEMsI UMEET TaKKe M3MEpeHHe "HCTUHHOE BpeMs", f, KOTOpPOE SBIAETCS
aOCOJIIOTHO YHHMBEPCANBHBIM M OOIINMM Ul BCEX TUHAMHYECKHX JIEMEHTOB MHOXeCTBa.
Jlaee B maHHOH cTaThe, TaK KaK 3TO B HHPOPMAITMOHHOW (PU3NIECKON MOIEH, II0
HEKOTOPBIM NpUYMHAM (CM. HMXE), BMecTo "f" ISl u3MepeHHs] MCTUHHOTO BPEMEHH B
OCHOBHOM HCHOJb3yeTcs "'ct”’, ¢ €CTh CTaHAapTHasi CKOPOCTh CBETA.

Kpome u3Mepenuil Belllle IPOCTPAHCTBO-BpeMsi MaTepuu MMEET elle OQHO HU3MEpPEHUE,
JUIA pean3aiuy OOpaTHOW IOCIEAO0BATEIEHOCTA M3MEHEHHUH, KOTOpPhIE B HEKOTOPOM
CMbICiie "HE3aKOHHBI' B HMCTHUHHOM BpPEMEHH, KaK HEKUe 'IyTElIeCTBUS HazaJ BO
BpEMEHH’, YTO MPHUHLIUITHAIBHO 3alpEeNIeH0 B HCTUHHOM BpeMeH. J[aHHoe n3MmepeHne B
JEHCTBUTENHHOCTH €CTh Clieln(prueckoe TMPOCTPAHCTBEHHOE HM3MEPEHHE, OJHAKO OHO
aKTyaJM3UPOBAaHO B MaTepun BO MHOTHX 4YepTaX, KaK HICTUHHOE BpeMs. DTO U3MEPEHHE B
nH(pOpMaITMoHHOH (PU3MIECKON MOoIeTN Ha3bIBaeTcs "koopauHaTHOE Bpems'", "t”°, Tak Kak
3TO UMEHHO "BpeMsl, KOTOPOE MOKa3bIBAIOT Yachl" [OApOOHEe CM. HIXKE], U B OCHOBHOM
JUTSI 3TOTO U3MEPEHUS UCIIONIb3YeTCs MeTpHuKa "ct”.

Takum o6pa3oMm, mpocTpaHcTBO-BpeMsi Marepuu ects abcomtotHoe [5]4D EBkmumoBo
MIPOCTPAHCTBO-BpeMsI - IIyCTOH KOHTEiHep, rae Marepus CyLIeCTBYeT U IMOCTOSHHO
M3MEHseTCs, ¢ MeTpHKoii (ct, X, Y, Z, cf), tae "ct" "koopauHaTHOE BpeMsi”, "ct" NCTHHHOE
Bpems, u X, ¥, Z aBIsAOTCA 3 U3MEpEeHus MpOCTpaHCTBA. V3MepeHus, Kak MOKa3aHO B
pasnene 2 BbIlIE, NPHUHIUIHAILHO OECKOHEUHBI IO OMPEIACIICHUIO MPOCTPAHCTBA U
BpPEMEHU.

C nonarueM  "mpOCTpaHCTBO-BpeMs' B  (HU3UKE  CYLIECTBYIOT  CIIEAYIOLIHE
¢dbyHIaMeHTaIbHbBIe TPOOIEMBI

3.2 sIBasiercsl JiM NPOCTPAHCTBO-BPeMs A0COJIOTHBIM MJIH HET

Ota npobieMa He CyIIecTBOBalla B MEXaHHKE IMMOKa He ObUTa OTKpHITAa (hyHIaMEHTaIbHAS
OM cwuna, U 1axke B TIepBBIE TOABI TIOCIE pa3BUTHA Teopuu Makcsesut-Jlopentia, rae M



00BEKTHI, COOBITHS M TIPOIECCHl CYIIECCTBOBAIM W TPOUCXOAMINA, KaK HEKOTOpHIE
BO3MYILEHUS B HEKOTOPOM "3¢upe”, PUKCUPOBAHHOM B COOTBETCTBYIOLIEM a0COIIOTHOM
EBxnunoBom mpoctpanctBe. Oanako B koHue 1800-x romoB cTano sICHO, YTO, MOXOXKE,
MIPUMEHEHNE OYEHBb MOIIHOTO TIPHHITUIIA OTHOCUTEIFHOCTH K DM TporieccaM U COOBITHSIM
MPUBOJUT K  HEKOTOPBIM  MAapaJOKCaIbHBIM  IMOCICACTBUSAM, KaK,  CKaXeM,
"OTHOCUTEIHHOCTH oOJHOBpeMeHHOCTH". Ka3zamochk Takke, 4TO W3-3a 3TOrO MPUHIIMIIA
HEBO3MOXKHO peallbHO Ha0MoIaTh a0CONOTHOE MPOCTPAHCTBO M COOTBETCTBYIOIIEE
a0COJIIOTHOE JIBHIKEHHE TEI.

H. Poincare niican o abcomotHom nermxennd B "Hayka u runoresa [23]:

"... OnATh ke, HEOOX0AUMO OyaeT UMETh 3(HUp, YTOOBI TaK Ha3bIBAEMbIC aOCOJIIOTHBIC
JBI)KCHUS HE OBUIM WX MEPEMEIICHUSIMY 10 OTHOIIEHUIO K MyCTOMY IPOCTPAHCTBY, a IO
OTHOIICHUIO K YeMY-TO KOHKPETHOMY. DTO KOrma-HuOyap Oyaer aocturayTto? S Tak He
JyMato, U 51 00BACHIO, TIOYEMY, U BCE XKe, 3TO He a0CYpIHO, Ul IPYTHX HE Pa3AeIstoINX
3Ty TOYKY 3peHus ... Sl mymaro, 4To Takas HaJekAa WILII30pHA; 3TO OBUIO ObI, TEM HE
MeHee, HHTEPECHO T0Ka3aTh, YTO YCIEX TAKOTO POJia, B OMPEACICHHOM CMBICIE, OTKPOET
JUTSI HAC HOBBIN Mup ...”

OpHako, U3 TOro, 4TO JaXke B CIydae eclid abCONFOTHOE TPOCTPAHCTBO ACHCTBUTEILHO HE
MOJKET HabIrI0AaThCs, OUYEBUAHO, HE CIEAYET, YTO OHO HE CYIIECTBYeT. TeM He MEeHee, 3TO
OBLIO MOCTYJIMPOBAHO B NIEPBOM BEPCHHU CIIEIHANIbHOM Teopun oTHOcUTeabHOCTH (CTO) B
1905 [24]. beuio Takke MOCTYJIMPOBAHO, YTO HET COOTBETCTBYIOLIETO (‘‘CBETOHOCHOTO”)
a¢upa, KOTOpHIA ObUT OBl OCHOBAaHMEM HEKOTOPOW aOCONOTHOW CHCTEMBI OTCYETA.
CootBerctBenHo B CTO ObLI BBemeH eme OAWH TIOCTYJIAT, YTO aOCONIOTHO BCE
WHEpLHaIbHbIe CUCTEMBI OTCYeTa a0COIIOTHO MOJHOCTHIO SKBUBAJIEHTHBI U JISTUTHMHBI.

W3 mocnenHero mocTynaTa HEMOCPEACTBEHHO M HEABYCMBICICHHO CIEAYyeT Jr00oe
KOJIMYECTBO OCCCMBICICHHBIX (PU3UYECKUX, JIOTHYCCKHX, OWOJOTHYECKMX U T.II.
CIIECTBUI; caMoe MPOCTOE U XOpolIo u3BecTHoe " Bo3paxeHue Junrna mpotus CTO"
[25], ero Goitee M3BECTHBIN U O0JIee CIIOKHBIN BapuaHT "mapanokc omm3Henos" [15] u T.1.
B T.4. TO, UTO BCE HWHEPIMOHHBIC CHUCTEMBI HE MOTYT OBITh a0COIIOTHO TOJHOCTHIO
SKBUBAJIEHTHBIMH, OBLITO JoKa3aHo 3enoHoM eme 2500 ner Haszan. B camom gene, Bo Bcex
CHUCTeMax OTCueTa, Iie AXWUlec W uepernaxa JIBHKYTCS C Pa3IHMYHBIMH CKOPOCTSIMH,
AXwiuiec JefCTBUTENBHO TEePEroHseT Yepernaxy - HECMOTPS Ha TO YTO ATO JIOTHYECKH

3alpeleHo, eciu JABMKEHHE 000MX HENpephIBHO - u3-3a "ajoruuHoro" ApAx > 5 Ho

3TOT JIOTMYECKHUM 3alpeT HECYLIECTBEHEH B YHUKAJIbHOW BBIJICIICHHOW CHCTEME, Tl
yepernaxa B IIOKOE; B 3TOH cucteMe Axwmiiec mpoderaeT MUMO 4yepernaxu 0e3 Kakux-aubo
JIOTUYECKHX MPpoOIeM

Haxe omHOro GECCMBICICHHOTO CIEACTBHUS, KOTOpPOE NPSMO M OJHO3HAYHO CIeIyeT U3
MOCTyJIaTa BBIIIE, JTOCTATOYHO [UIS COBEPIIEHHO CTPOTOTO BBIBOAA C IPHUMEHEHHEM
CTpPOTOro “IOKa3aTelbcTBa OT IPOTHBHOTO” UTO TPOCTPAHCTBO-BPEMS MaTepUHU
abcouoTHO; M 3TO ciexyeT u3 onpeneneHuid [Ipoctpanctsa u Bpemenu Boime. OnHako,
3TH mocTynatsl SR ompeneneHsl Kak UCTUHHBIE MOCTYJATHl B OQHUUIMAIBLHON (hU3MKe 10
CHX TIOP.

CooTBeTCTByIOIE HAOMIOJCHHE  aOCONIFOTHOTO JIBMXKCHHUS, T.C. JBIDKCHHS Tella B
abcomotHOM 3D mpocCTpaHCTBE, 3TO TOJIBKO TEXHHUYECKas 3a/la4ya, KOTOpas MOXET OBITh
MPUHIMITHAIGHO pellleHa, KaK IMOKa3aHO B HWH()OPMAIMOHHOW MOJeNH, W aOCOIOTHAs
CKOPOCTD Maphbl 4aCOB MOXKET ObITh U3MepeHa yike ceituac [10], [11].

3.3 CymecrByert niu HeT B MaTtepuu "3¢pup"

W3 xopomio 0OOCHOBAaHHOW WHTEPNPETAIMH CYIIECTBYIOIIUX OKCIEPUMEHTATBHBIX
JMAHHBIX, YTO TIPOCTPAHCTBO-BpeMs BpeMEeHH eCTh abcomoTHoe [S5]4D EBkammoBo



MIPOCTPAHCTBO-BpeMsI ¢ MeTpukoi (ct, X, Y, Z, ct) B Pa3n. 1 BhImIe, KaxeTcs ITOBOJIEHO
paIlMOHAIBHBIM TIPEIIOIOKHUTh, YTO U3MEPEHUS B MPOCTPAHCTBE-BPEMEHU OTHOCHUTCS K
CTETEHsIM CBOOOJIbI MPH U3MEHEHHH COCTOSIHUS HEKOTOphIX aHanoroB ¢oH Weizskecker
"Urs”. Xots, KoHeYHO, He OykBambHO - [5]4D dyHaamMeHTambHBIX OWHApPHBIX
peBepcuBHBIX Jorudeckux siemeHtoB, (FLE). Kak u BBemeHue, COOTBETCTBYIOIIETO
(uKcUpoOBaHHOTO B aOCOJIFOTHOM MPOCTPAHCTBE-BPeMEHHU 3(upa, T.€. TUIOTHOH pPEeIIeTKH
FLEs, xak 370 crenano B ”H(QpOPMAaIMOHHON MOEIH [7], BBITJISIIUT PAIlMOHAIBHO TaK XKe.

Kpome toro, B Mozienu, OCHOBBIBasICh Ha CYHIECTBYIOIIMX SKCIEPUMEHTAIbHBIX JaHHBIX,
nmoctynupoBaHo Takxke, uto 4 FLE "pasmepa" (B MeTpuKe MPOCTPaHCTBA-BPEMEHH BEIIIIE)
WICHTUYHBI U paBHBI [ITaHKOBCKOW JynHE; pu u3MeHeHnn OnHapHBIX FLE cocrosHuit —
nanee "FLE-¢gmunax", cOOTBETCTBYIOIIMI HWHTEpBal BpeMEHHM paBeH [li1aHKOBCKOMY
BpeMeHH. [loaToMy JBWKeHHE MaTepHaJbHBIX OOBEKTOB B IPOCTPAHCTBE-BPEMEHU
npoucxoaut "paBHEIM oOpazom" (equal footing) Bo Bcex [5]4 m3mMepeHUsIX MPOCTPAHCTBA-
BpPEMCHH.

[ocrymupoBanne »3¢upa w3 [5]4D FLE mno3BonseT TMPOSCHUTH psAf  JPYTHX
(hyHIaMEHTATBHBIX (QU3UIECKUX MPOOIIEM:

3.4 Yto Takoe "dacTHIbI"

B Oq)HI_II/IaJIBHOfI q)HSI/IKC YaCTUlbl NPUHIUIHKAIBHO €CTh HCKUC TPAHCHCHACHTHBLIC
OOBEKTEI - B BUAY TOTO, YTO OHU €CTh HCKOTOPLIC NPCAMCTHI TpaHCLIGHZ[eHTHOﬁ MaTepI/II/I.

Kpome Toro, u3 nHGHOPMAIMOHHOW KOHIICIIIUN BBIIIE U M3 SKCIIEPUMEHTAIBHBIX JTaHHBIX
CIEyeT, 4YTO YaCTUIbl, - KOTOpPbIE abCONIOTHO HABEPHOE €CTh HEKOTOPEIC
nH(GOPMAIIMOHHBIE TATTEPHBI/CUCTEMBI, €CTh HEKOTOPBIE OOBEKTHI, KOTOPHIE MOCTOSTHHO
M3MEHSIOT CBOM COCTOSTHUS; OJTHAKO, TIPH 3TOM, SIBJISIOTCS CTAOMIILHBIMU,

- BIIOJIHC PpPalMOHAJBbHO CJICAYCT, YTO YaCTULBI ABJIAKOTCA HCKUMU 3aMKHYTBIMU
AJIrOpuTMaMH, B KOTOPBIX COCTOSAHHA HU3MCHAIOTCA LMUKINYECKU C 4acTOTOU @ TaK, 4TO

YacTUIBl UMEIOT dSHepruwo E =hw = me*,m WHEpIMalbHAas Macca - KaK Takas e3a
nosiBuiiack emre B 1920-x ronax kak " Zitterbewegung " runoresa ae bpotins [26], [27].

N3 storo CJICOAYET HECKOJIBKO €CTCCTBECHHO IPCIJIOKCEHHBIX - W IIOCTYJIMPOBAHHBIX B
MOACIN BBILIC, - pallMOHAJIbHBIX NPCAIIOJI0KCHUA:

(1) - wyacTHUBI ecTh HEKOTOpBIE LUKINYEecKue Bo3MmylueHus marpuusl FLE, xoropsie
MOSIBISIFOTCSL TIPU BO3AHCTBHU HEeKoToporo 4D mmiynbsca Ha HekoTopbiit 3¢upHbIil FLE,
KOTOpBIA, TOcie Bo3AeHCTBUsA, ‘“mepeBopaunBaercs’ (“flips”) u namee BBI3BIBAaeT
nocnenoBatenbHbid flipping cocenanx FLESs.

UroOsr Be3Bath flip — U cooTBeTcTBYyIOmME mochenoBarenbhbie flipping agupueix FLE
BIoNs mipsimMoit 4D nmuaMM, korma "flipping Touka" pacmpoctpansiercs B 4D adupa u 4D

IOAIPOCTPAHCTBE-BPEMEHH ¢ MeTpukoil (ct,X,Y,Z) co ckopocTeio cBera, ¢ =1,/t,,

JOCTaTOYHO OECKOHEYHO Majoro wumiryiabca. OJHAKO, €CIM UMIIYJIbC HE OeCKOHEYHO
Mauteii, flipping Touka He MOXKET PacHpOCTPaHSATHCS CO CKOPOCThIO OOIbIle, YeM C, U
MO3TOMY OJHOHANpABICHHOE JBI)KEHUE IMIpeBpallaeTcs B HEKOTOpble "BHUHTOBOE"
newkenne "flipping Touku" Baoap Hekotopoi 4D "crnmpamu" IUKIMYECKOTO
nocienoBatenbHo flipping - u Tak npeneccupyronmx FLEs. OTMeTnM, Takxe, 94T0 B 3TOM

cnydae “flipping Touka” ABHXKETCSA BAOJL “‘CIIUpANn” CO CKOPOCTBHIO c\/i , Kak OBl
¢munmuar FLEs mpoucxomuT “mo auaroHanu”, TeM HE MeHee (QpOHT  “‘criupanu’”
JIBIDKETCSL  BJIOJIb HaIpaBJIEHUsI BO3JIEUCTBYIONIEr0 UMITyJibca ¢ 4D CKOpPOCThIO CBETa, ,

C.



Omnako HekoTopoit "4D ocm 4D crupamu" He cymecTByer kak 4D Bektop B 4D
MOAMPOCTPAHCTBE-BPEMEHH, TaK YTO pACHpPOCTPAHCHHE BO3MYIICHHUS B 3dupe
MpEeBpaIaeTcss B paclpoCTpaHEeHUE, BO3MOXKHO, WM OMBEKTOpa WM TeH3opa. [losTomy
flipping cymiecTBeHHO HE "ToUueuHOE™ - B 000X, B TOIIIPOCTPAHCTBE-BPEMEHH a B dupe.
Tem He MeHee, pacmpocTpaHEHHE WMEET HAIpaBJICHUE - HAIMpaBICHHE BEKTOpa
BBI3BABIICTO BO3MYIICHHE HMIYJIbCa, M, KpoMme Toro, Bosmymienue FLE pemetku
"criupanbs” ~ HaOMIOMAeTCsT  OKCIEPHUMEHTAIBHO  KaKk  TOYeYHas  dYacTHIla  IIpH
B3aUMOJICUCTBHH. C IPYTHMH TOYSCYHBIMU dacTUIaMi. OTCI0/Ia BRITJBSIAUT PaIliOHAITBHBIM
MPEANOIOKUTE, YTO "TOUCYHBIC B3aUMOACUCTBHI" SBISIFOTCS B3ammonelictBus FLEs
4acTull, T.. "pa3Mep TOYKH B3auMoJeHCTBH" paBeH mim Onm3ok [lmaHkoBcko# HHE,
XOTS  TIOJIO)KGHWE TOYKH B3aMMOICHCTBHS B IMPOCTPAHCTBE CIYYaliHO B BIIOJHE
“HeTOYeYHO#” 00IaCTH.

(i1) - W3 CyIIECTBYIOIIMX SKCHEPUMEHTAIBHBIX JAHHBIX, KaK MPEACTaBISETCS, JOBOJIBHO
paIMOHAIBHO MPEINOI0XKUTh, , UT0 "paguyc" "crnmpanu" Beime paBeH KomMnToHOBCKON

JUIMHE YacTHIBl, A =——, U COOTBETCTBYIONIME "CMpabHbINH" MOMeHT ummyibca "FLE
mc

flipping Touku" yacTuipl paBeH KoHcTaHTe [nanka, 7 .

(iii) Kpome TOro, COOTBETCTBEHHO BCETIa ABHXKYIIIUECS YACTHUIIBI, SIBJISIOTCS B HEKOTOPOM
CMBICITE "THPOCKOIIaMH", KOTOPHIE BCETIa OPUEHTHPOBAHBI, OTHOCUTEIFHO HAIPaBJICHIS
pacipocTpaHeHUS.

(iv) - M3 DKCIIepIMEHTANBHBIX JAHHBIX TaK )K€ CIeIyeT, YTO B MaTepun CyIIecTBYIOT JBa
OCHOBHBIX THITa YaCTHII, B 3aBUCUMOCTH OT TOTO, KakuM 4D-UMITyJIbcOM OHH CO37al0TCsl.
B mopnenu, 310 "S-yacTUIBI, KOTOPBIE CO3AAIOTCS MPOCTPAHCTBEHHO HAampaBlieHHBIMU
UMITyJIbcaMH, W "T-9acTHIBI, KOTOpBIE CO3JAIOTCSI HMMITYJIBCAMH, KOTOpPBIE OBUIH
HaIpaBJeHbl B "KOOPAMHATHOM BPEMEHHU’ T.€. BAOJb CT-OCH.

Takum oOpa3zom, S-yacTHLbI, HapuMep, HOTOHBI, BCETAa MEPEMEINAIOTCS TOIbKO B 3D
IIPOCTPAHCTBE M TOJIBKO CO CKOPOCTBHIO CBETA, 1-4acTHLBI MEPEMEINAIOTCS B U3MEPCHUU
"KOOpIMHATHOE BpeMs" CO CKOPOCTBIO CBETA, €CIIM HaXOAATCS B TIOKOe B abcomoTHOM 3D
npoctpancTBe. Ecnu mocie mpocTpaHCTBEHHO HANPABICHHOIO HUMITyJbca T-dacTuia
IBIDKETCSI TaKKe B IMPOCTPAHCTBE, €€ CKOPOCTh B M3MEPEHUH '"KOOpIWHATHOE BpeMs"
ymenbaetcs B Jlopenn ¢aktop, B coorBeTcTBUU ¢ Teopemoii [Tudaropa.

3aMeTuM, OJHAKO, YTO TO, YTO BBIIIE B 3TOM pa3feiie OTHOCUTCS MOJHOCTBIO TOJIBKO K
(dyHIaMeHTaIbHBIM YacTUaM. EciM yacTuiia COCTOUT M3 HEKOTOPBIX (PYHAAMEHTATBHBIX
YaCTULl, HEKOTOPbIE IIYHKTBI BBIIIIE, HE SABIAIOTCS JEUCTBUTEIbHBIMH.

Ot BBIIEYKA3aHHOTO cClenyiomas (GyHIaMeHTalbHAs MpoOiieMa IT0-BUANMOMY MOJKET
OBITH CYIIECTBEHHO MPOsICHEHA:

3.4.1 Yrto Takoe CIMH YaCTHII

"Crme" BBogutcs ad hoc B KM kak "4mcTo KBaHTOBO-MEXaHWYECKHH'" (U3NUECKHIA
rapamMeTp YacTHIIBI C IEIbI0 COTIIACOBAHUS TEOPHHU C IKCIEPHUMEHTOM, HO B MOJEIH OH
MOJTy4aeT BIOJHE "KJIACCHUYECKUH'" CMBICI - 3TO JEHCTBUTENHHO HEKOTOPHII MOMEHT
HMITYJIbCa, KOTOPBIH ecTh mpoekius Ha 3D mpocTtpancTBe 4D 00BbeKTa BBINIC, H TTOITOMY
BIIOJIHE E€CTECTBEHHO CIIMH MOXKET OBITh J00aBJIEH/BBIUTEH K/OT, CKakeM, 'OoJiee
KJlaccH4eckuM" OpOUTANBHBIM  YITIOBBIM MOMEHTaM, KoTopele Takke ad hoc

MOCTYJIMPOBAHBI B (I)I/IBI/I‘-ICCKI/IX TCOpHUAX.

OnnHako, w3-3a MaTeMaTHICCKOTO OTPaHUYCHHS BBINIE, HAOIIOMaeMbIi B HEKOTOPHIX T-
gactunax 3D "momeHT wummynsca" '"cmuH" oOTIMYaeTcss OT 3HA4YeHHUA ''peanbHOro"



"MOMEHTAa MMIIyJIbca", KOTOPOE paBeH 71, U HaOIoJaeTCs Npu B3auMOICHCTBHAX B 3D
MPOCTPAHCTBE PAaBHBIM Eh

[MosToMy dynaameHTanmpHble T-gacTHIBI ABIAIOTCS depmuonamu. Jlmst  S-gactuin
MaTeMaTHYeCcKOe OTPaHWYCHHE BBIIIE HE SIBISETCS CYIIECTBEHHBIM, H S-4acTUIBI HMEIOT
"peanbHbli" criuH /i (ABJIAIOTCA Go30HAMM). XOTSA U 3[€Ch €CTh OTpaHHYEHHE, MOMEHT
UMIIyJIbCa S-4acTUI] HE MOKET UMETh IPOEKIUI0 Ha CT-0Ch, ¥ II03TOMY MMEET TOJIBKO /IBE
NPOCTPAHCTBEHHBIX MPOCKIUK +7i .

TO, YTO BBINIC OTHOCHUTCA TOJBKO K (bYHHaMCHTaJ'IBHBIM QJICMCHTAPHBIX YaCTHL, T-
YaCTUIbI, KOTOPBIC ABJIAKOTCA KOMIIO3HIIUAMUA (I)YHZ[aMCHTaJ'IBHBIX qaCTul, MOT'YyT UMECThb
OCIIBIC CITMHBEI.

W3 ompenenenus, 9To ecTh abcomoOTHO (QyHIaMEHTAIBHEIN (GeHoMmeH "WHepuus" Bhimre
CIIEIyeT, 4TO BCe/Kaxns, S- U T-, 4acTUIBI MMEIOT HEKOTOPYIO HHEPIHIO, U TO3TOMY
BCE/KaXKash YaCTUIIbl UMEIOT MHEPIIMOHHBIE Macchl. HO B 3TOM ciydae ecTh, XOTS U HE
OCHOBHOE, OJTHAKO (PU3NYECKH BaXKHOE, pa3innyue: T-4acTUIBI OTIUYAIOTCA OT S-4acTHII B
TOM, YTO OHH HUMEIOT HHEPIIMOHHBIC “MaCChI ITOKOS’, B TO BPeMs KaK S-4aCTHIIHI BIIOJIHE
€CTECTBEHHO TaKOT'0 HE UMEIOT.

Ot aTOTO (hakTa ClemyeT CYIIECTBEHHOE MPOsSCHEHWE Clemylomel (yHIaMEeHTaTbHON
MPOOIIEMBI:

3.4.2 UmeroT nim HeT GpyHIAMEHTAJIbHbIC YACTHIBI ""HEHTPHUHO' HEHyJIeBbIe
Macchl MOKOS

U3 DKCIIEPUMEHTAIBHBIX JAHHBIX CIEAYET, YTO HEWTPUHO SBIAIOTCS QYyHAaMEHTAIbHBIMU
(depMHUOHaMH, COOTBETCTBEHHO T-yacTWUIaMH, M TO3TOMY HMMEIOT HEHYJIEBBIE MAacChl
nokost Kpome TOro, HEWTPWHO, MOCKOJBKY HMX MAacChl IOKOS SKCTPEMAIbHO Majbl, B
peanbHBIX HKCIIEPUMEHTAX JBIKYTCS TPAKTHUECKH CO CKOPOCTBIO — CBETa, T.6. C
oompimmu  Jlopenn ¢akropamu. [lostomy “momentsl mMmmyibca” “flipping Toukm”,
BerencTeue moBopora B (X, cr) mwiockoctu (TMpM ABMKEHHH BIOJIb X-0CH), HAIIPABIICHBI

MIPaKTHYECKH TOTHOCTHIO BIOJb MPOCTPAHCTBEHHOTO HAIPABIICHUS BIKEHHS, U TIOTOMY
HaOJII01at0TCs Oy Iy4r PaBHBIMHU 71 . DTO BBEIECHO B (PU3UKE KaK TO, YTO HEUTPHUHO UMEIOT
“cnupalbHOCTh . JlaHHAs CIUPATBLHOCTH MOYTH HABEPHAKA HE OTIMYACTCS, HapUMeEp, OT
CITUPATEHOCTH AIekTpoHa ¢ Jlopent dakropom, mycts, 100 m Gonee; M, Kak 3TO €CTh B
ClIly4ae C 3JIEKTPOHOM, 3JIECh HET MpoOJeM, C CUCTEMaMH OTCYeTa — BCE JOJKHO OBIThH B
COOTBETCTBUHU C MPUHITUTIOM OTHOCUTEIBHOCTH.

4 Jlpyrue "oObrunbie” QyHIaMEHTAIbHBIE POOIEMbI
Teneps MBI MOXKEM MPOSICHUTH CIEAYIONIYI0 OCHOBHYIO (PH3UYCCKYIO IPOOIeMy
4.1. "Yro Takoe npeodpa3oBanus Jlopenua':

Ecmu mekoropeie T-gacTHIpl peaCTaBISIOT cO00# TOCTaTOYHO kecTkue T-Tema (XoTs,
KOHEYHO, HET, KECTKHX Tell, KOTOpbIE COCTOSAT M3 S-yacTHILl), TO, €CIM TEJIO SBIAETCH,
CKaXKEM, JXECTKUM CTEpXHEM, KOTOpbIi uMeeT IHHY L, M HaXOguTcs B IOKOE B
abcomotHOM 3D TIpPOCTpaHCTBE, CTEPIKEHD 3aHUMACT B MIPOCTPAHCTBE COOTBETCTBYIOTHIA
[IPOCTPAHCTBEHHBIM HMHTEpPBal paBHBIA L, W BCE TOYKU CTEPXKHSA MABUXKYTCA B CT-
U3MEPEHUU CO CKOPOCTBIO CBETAa; BCE TOUKH TaK HMMEIOT HMJECHTUYHBIC 3HAYCHUS CT-
KOOPJMHATHI.

OZ[HaKO, €CJIn TECJ10, ITOCJIC BO3JICHCTBUSA HEKOTOPOTO MPOCTPAHCTBECHHO HAMPAaBJICHHOIO
HMIIyJIbCa - KaK JTO BCCrJa MNPOUCXOAUT B MCXAHUKE, €CJIM MblI HC pacCMaTpuBacCM



B3aUMOJICUCTBHSI B (DM3WKE BBICOKOW DSHEPTHH, TO, KaK 3TO OBUIO TIOKa3aHO BBIIIE,
CKOPOCTb CTEPXKHS B KOOPJTUHATHOM BpeMeHH yMeHbIaeTcst B pakrop JlopeHia

Tak kak IBUKEHHE B KOOPAMHATHOM BPEMEHM €CTh M3MEHEHUE BHYTPEHHEI'O COCTOSHHUS
gacTull (To, YTO MPOUCXOIUT Tpu padboTe 3amkHyToro FLE anroputma wactuisl), , Koraa
YacTHIa HaxOAUTCS aOCOJIIOTHOM TIOKOE, W3MEHEHHE €€ BHYTPEHHEro COCTOSIHUS
MPOMCXOAUT C MAaKCHMAaIbHOW CKOPOCTBIO, HO KOIZla 4YacTHLa ABHXKETCS TakXKe B
MPOCTPAHCTBE, ee aJITOPUTM CTaHOBUTCS “pa3baBiacHHBIM” “MyCThIMU
MPOCTPAaHCTBEHHBIMU TaKTaMH ’, U TIO3TOMY pabOTaeT MeJIeHHee.

COOTBETCTBEHHO, TO, YTO CKOPOCTH ABMXYIIEHCS YaCTHIBI YMEHBIIAECTCS BIOJb CT-OCH
O3HaYaeT, YTO BHYTPEHHHUE MpOIECCHl B yacTuile 3amemisiorcss B JlopeHn ¢akrop, 4ro
HaOIrOaeTcss OSKCIEPUMEHTATBHO - JBIDKYIIMECS HECTa0WJIbHBIE YACTHULBI JKUBYT
JONbLIe, ABWKYIIHECS Yachl THKAIOT MEAJICHHEe, U T.A.; U, KpOME TOTO,

- TMIOCKOJIBKY JIBIKYIIHMECS B MPOCTPAHCTBE YACTUIIBI U3MEHSIOT CBOIO OpUEHTalui0 B 4D
MOAMTPOCTPAHCTBE-BPEMEHH, YaCTHIIBI, €CIIH OHH JOCTAaTOYHO XECTKO CBSI3aHBI B Telle,
MMOBOPAYMBAIOT TEJO B TOANPOCTPAHCTBE-BPEMEHH B IEIOM. TakuM 0o0pazoM, B 3TOM
ClIydae CTep>KeHb, €CTIH IBUXKETCS BAOJIb OCH X CO CKOPOCTBIO V, Bpalaercs B INIOCKOCTH
(X,cr)Ha yroun, Koria mepeHuil KOHEI[ CTEPKHS CTAaHOBUTCS "MOJIOKE", yeM  3aHHUi

VL

KoHel| Ha Voigt-JlopeHia JeKpEMEHT "OTHOCHTENbHOCTH OJHOBPEMEHHOCTH" ——,

OIIATH K€ B COOTBETCTBHHU ¢ TeopeMoii [Iudaropa.

Takum o0Opa3oMm, TpOEKIHsS CTEPXKHS Ha OCH X CTAaHOBHUTCS COKpAIICHHON B (axTop
Jlopenna, kak 3to Obuto mpemnoxeno FitzGerald eme B xonue 1800-ro [28]. IIpu sTom
CTepXKeHb JEHCTBUTENHHO 3aHMMAaeT B IPOCTPAHCTBE NPOCTPAHCTBEHHBI HHTEpBala
MEHBIIIe, YeM OH 3aHMMaJl, KOorAa ObUT B IOKOE, M BCE APYTHe MaTrepHalibHbIe OOBEKTHI
NIEACTBUTEIHHO B3aUMOJICUCTBYIOT € ""COKpAIICHHBIM" CTEPKHEM.

OnHako, W3-3a TOrO, YTO Ha CTEP)KHE AITAJOH NPOCTPAHCTBEHHOTO WHTEPBANa TaKXkKe
“cokpamaercs’”’, ”3BMepeHHas: HaOJI0AaTeNIeM Ha CTep)KHE JJTMHA CTEPIKHS paBHa CHOBA L.

OTH MyHKTHI BBIIIE, OOBbEAMHAIOTCS B TpeoOpa3oBaHmsx JlopeHna, KOTOpble OKa3bIBAIOTCS
BIIOJIHE €CTECTBEHHO aJI€KBATHBI PEaIbHOCTH, OJHAKO, IIPEIKIE BCETO, KaK:

- mnpeoOpazoBanus JlopeHIa SIBISFOTCS YpaBHEHUSMH JIBHKCHHS TOJBKO TOYEK
MepeMEeLaouUXCcsl B a0COIIOTHOM MPOCTPAHCTBE JKECTKUX TET B aOCONIOTHOW CHCTEMeE
OTCUYETa C UCIOJIb30BAHUEM JaHHBIX O KOOpAUHATAX 3THX TOYEK, KOTOPBIE U3MEPSIOTCA B
MHEPLUOHHON CUCTEME OTCUETA, YCTAHOBJICHHON Ha 3TOM TellE.

Bmpouem, KkKak 3TO OTHOCHUTCA M K JIOOBIM JAPYTHMM NpPeoOpa3oBaHUSIM MEKIY
(bu3nUecCKUMH CUCTEMaMHU OTCUYeTa, BKJIrouas nmpeodpasoBanus ['anumes.

B mpeobpazoBanusx OykBel "x" u "ct" B cTaHAapTHON Bepcuu MpeoOpa3oBaHMil HUKOUM
00pa3oM He OTHOCATCS KO BCEM TOYKaM BO BCEM IPOCTPaHCTBe-BpeMeHH Marepuu, Kak
310 moctyaupoBaHo B Minkowski Bepcuu CTO [29], 1 ToukaM HEKOTOPHIX "JIOKAJIBHOTO
npoctpancTBa" u "mokanbHOro Bpemenu" B Teopum Jlopenua-Ilyankape. [30] - [32];
KpOMe TeX, KOHEYHO, TOUYEK MOJAIPOCTPAaHCTBA-BPEMEHH, KOTOPBIC 3aHUMAIOT TOUKH TeJa.
He cymectByeT, KOHEUHO, HEKHX "COKpaIlleHHs IPOCTPaHCTBa”, ""3aMeITICHHs BpeMeHH"' U
npouuXx "peNITUBUCTCKUX CBOHCTB MPOCTPAHCTBA, BPEMEHH, 1 IPOCTPAHCTBA-BPEMEHH ", U
COOTBETCTBYIOIIUX "PEIATUBUCTCKUX 3(PPEKTOB.

OTMGTI/IM, OHAKO, CIIC HECKOJILKO AOMOJIHUTCIBbHBIX MOMCHTOB B 3TOM CJIy4ac:

- TpexXJe BCEro, M3-3a MOIIHOIO NpUHUUIIA OTHOcuTenbHOCTH [anunes-Ilyankape,
KOTOPBIA CYIIECTBYET M JEHCTBYeT H3-3a (PYHIAMECHTAIBHO OWHAPHON pPEBEPCHBHOMN



JIOTHYECKON OCHOBBHI Matepun, mpeoOpazoBanus JlopeHmna ¢GoOpMHPYIOT TPYNIy Tak,
YTOOBl OHM CHMMETPHUYHO TPUMEHHMBI MeXay " OWHIITEHHOBCKMMH" cCHCTeMaMHu
0TCYeTa, T. €. KOTOpble DWHIITEHH UCNOIb30BaJl, COBEPIIEHHO KOPPEKTHO, CM. BBIIIE, B
rrepBoit Bepcun CTO B cratbe 1905 roma

“... Teopus, paspabaTbiBaeTcsi 0a3upysch, Kak BCS DJCKTPOJMHAMHKA, Ha KHHEMAaTHKE
KECTKOTO Tella, TaK KaK YTBEP)KACHHS JIIOOOHW TAaKOW TEOpHH JOJDKHBI JIeNaTh C
OTHOIICHUSIMH MEXIy JKECTKUMH TelaMH (CHCTEeMBl KOOpIWHAT), 4YacaMH H
3JIEKTPOMAarHUTHBIMHU MIPOIECCaMH..."

-  XOTA T1TOCJIe IOCTYIMpPOBaHMA MHHKOBCKUM  WJUIIO30PHOM  IPUMEHMMOCTH
mpeoOpa3oBaHUi KO BCEM TOYKaM IPOCTPAHCTBE-BpeMeHH OMNHIITEHH Oojee He
nojJepxuBan yTBepxkaeHus 1905 roma o JKECTKHX TelaXx M cHucTeMaxX KOOpIMHAT B
cucTeMax OTcyera, W cyulecTBywoomas crangaptHas Bepcusi CTO ceromgus sBisercs
Bepcust Minkowski.

[IpeoGpazoBanus JlopeHa GopMuUpyIOT rpyniy OTHOCUTEIBHO cKopocTeil B EBkinmoBoM
IIPOCTPAHCTBE-BPEMEHH, M TaKUM O0pa3oM, MCIIOAb30BAHUE KaXKAOM IBIDKYIIEHCS
CHCTEMBbI OTCYeTa JEWCTBUTENFHO TMO3BOJSET JOCTATOYHO aJeKBAaTHO OMNHCaTh H
aHAJM3UPOBATH OOBEKTHI, COOBITHS U MPOLECCH] B PU3NIECKUX CUCTEMAX,

- HeCMOTpsS Ha TO, YTO U3MEPCHHBIC MapaMeTPbl MaTEPUAIbHBIX OOBEKTOB U CHCTEM B
JTAHHOM CJIy4ae He pealbHbl — 0OBEKTHI M CUCTEMbI UMCIOT PealbHbBIC MapaMETPhl TOJLKO
B a0COIOTHBIX cUCcTeMax oTcueTa. [Ipu 3TOM Bce TakHe CUCTEMBI OTCYeTa NCHCTBUTEIHLHO
SKBUBAJIICHTHHI M JICTUTUMHBI B OOJIBIIMHCTBE TPAKTHUYECKUX CIIy4aeB, MOCKOJBbKY BCe
MOTYT OBITh TpeoOpa3oBaHbl (are traceable) BIIOTH 10 aOCONIOTHBIX CHUCTEM OTCYETa,
(mogpoOuee cm. [14]).

OmHaKo 3TO HE COBCEM BEPHO JUIs JIt000H (pu3nueckoit cucteMsl. Eciu kakas-To cuctema
COCTOHMT U3 CBOOOJHBIX OOBEKTOB, B 3TOM CiIy4ae rpeodpazoBanus JlopeHiia He paboTarOT
ITOJTHOCTRIO - KaK, HallpUMep, 3TO MpaBmiIbHO oOHapyx)uBaercs B CTO mapanokce bemna
[33], 1 ¢ TOMOIIBIO TAaKKX CHCTEM MOXXHO HaOII0JaTh aOCONIOTHOE JBMKeHue, B [10] ,
[11] mpennararoTcs ABa METOJA.

U, xpome Toro, 4To emie BaxkHee, peaJbHAsS HEAAEKBAaTHOCTh mocTyiaroB CTO
pEaIbHOCTH CTAaHOBUTCS TMpPEMSATCTBUEM B (U3MKe, Korga (Qu3uka oOpamiaercs K
(yHIaMEeHTaIBHBIM TIPOOJIEMaM, TO €CTh BHE YTHIIMTAPHBIX MPUMEHEHUH B pa3paboTkax
KOHKPETHBIX (PM3UYECKHUX 3a/a4 M TEXHOJIOTHH. Tak YTo NEeHCTBUTENHHO HOBas (PHU3MKa
BO3MOXKHA B OCHOBHOM TipH Hapymieauu CTO.

IMTapa npuMepoB, KOrJa ASHCTBUTENBHO (YHIAMEHTATbHBIC HOBBIC PE3yJbTaThl B (hU3MKE
0Ka3aJIMCh BO3MOXHBIMH TOJIBKO Kak HekoTopbie HapyuieHus CTO SBISIOTCS OTKPBITHE
antryactull, ¥ "Feynman—Stueckelberg untepnperanus” B KB/ [34], [35], B koTOpoOi
MOCTYJIUPYETCS, YTO AHTUYACTHIIBI JBYIKYTCS Ha3al BO BPEMEHHU; T1e

- mpenckazanue Dirac antudactui] [34] OCHOBaHO Ha TMPEAINOJIOKEHUH, YTO €CTh
HEKOTOpbIE TOYKH B "MOpe OTpULATEeIbHOM 3HEpPrUM”, TOrAa Kak '"OTpHIATelIbHOMN
sHeprun" He cymectByeT B CTO (Bmpodem, "OTpHIIaTEIEHON SHEPIHH'" HE CYIIECTBYET
BOOOIIIE),

- U ABUKCHUC YaCTHUIl Ha3aJl BO BpEMCHHU TAKIKC HE CYIICCTBYCT B CTO.

Onnako o6e 3T (hyHIaMeHTaJbHbIE HAXOAKU B (PU3HMKE OCTAIOTCA HEOOBSICHUMBIMH, TaK
YTO COOTBETCTBYIOIIHE ACHCTBUTENBHO (yHAaMEHTAIbHbIE (pU3NIECKHe TPOOIEMBI TAKIKE
OCTAIOTCS; HECMOTpPS Ha TO, 4YTO TpelacKa3aHHble Dirac aHTHYACTHIBI XOPOIIO
HabmronaroTest ckopo yxe 100 mer, u "Feynman—Stueckelberg maTepnperanus” mo cux



mop ocraercs B (pu3uke KaKk HEKOTOPHIH CTpPaHHBIA MATEMATHUSCKHHA TPIOK, KOTOPBIH,
OJTHAKO, SBIISIETCSl O4eHb () (HEKTUBHBIM ITPH IPUMEHEHUH OueHb ¢ pexTuBHoi KO/I.

O06e¢ mocienane MpoOIeMBI CYIIECTBEHHO MTPOSCHEHBI B MH(GOPMAITHOHHOW MOJICITH:
4.2 YUto Takoe aHTHYACTHIIbI?

OTtMmeTuM, emie pa3, OIHAKO, YTO OTBET HA OSTOT BOMPOC BO3MOXEH TOJBKO IIPHU
paccMOTpeHuu 3Toi mnpodbiiembl B abcomotHOM [5]4D EBknmmoBo mpocTpaHCTBE-

BpemenH, riae B 4D mox-nipoctpaHcTBe-BpeMeHH 4D MMITYIIbChI YacTuil paBHbl P = mc

(u smepruu wactun E = Pc=mc® ), B wuH(pOpMaANMOHHOW MOAENM B IOIHOM
COOTBETCTBUHU C CYHICCTBYIOIMMU SKCIICPUMCHTAJIBHBIMU NTaHHBIMHA IIPEAIIOJIaracTcsa — u
HOCTYJIMPYETCA — YTO aHTHYACTHIB, KAK M YaCTHIIbI, TaK XK€ SBJISAIOTCA 3aMKHYTBIMH
arOpUTMaMH,

- KOTOPBIE T€ K€ YTO U COOTBETCTBYIOIINE YaCTHUIIBI, HO KOTOPhIE Pa0OTalOT B OOPaTHOM
MopsiIKe KOMaHHA, uMes TakuM oOpa3oM — s T-uactuiy/T-anTHUYacTUL] —
MTPOTUBOIIOJIOKHEIE UMITYJIECHI B ¢ T-U3MEPECHHMU.

Tornma xak "4-ummynbce" B CTO ¢u3nueckn JOBOIBHO CTpaHHBIC: HYJIEBOH KOMIIOHEHT
4-uMmynbca 4YacTULBI, €CTh, MO CYTH, BeCh pealbHbIi 4D mMmmynbc (TakuM oOpa3zom
AHTUYACTHIE He cymecTBYIOT B CTO).

N Tak, ckaxem, xorma [lupak mOSydws CBOWM pe3yJbTaT paccMaTpuBas BO3MOXHBIC
CIIEICTBUS JJIS IBYX PA3ITHUUHBIX (OPMATBHO BO3MOXKHBIX, UMEIOIIMX MPOTHBOMOIOXKHBIE
3Haku (popmanpHO crenyromux w3 CTO Bepcwii KBAaHTOBO MEXaHWYECKOTO YpaBHEHHS
2
W 2 2.2
[5—p —mc’lw=0 (cor0 cKopocTh cBeTa, m Macca otraeixa, p 3D
c

HPOCTPAaHCTBEHHBIN UMITYJIBC AiekTpoHa, V' BomHOBast QyHKIMS S5eKTpOHA),

- OH JICUCTBUTEJIBHO MOJXYYUI (POPMAIIBHO, YTO U3 YPABHEHHUS CIEIYET, YTO "3JICKTPOHBI B
Mupe, KOTOpble 00pa3yroTCs B COCTOSHHSX C TMOJOXHUTEILHOW 3HEprHed, uepes
HEKOTOpPOE BpeMs HEKOTOpPHIE W3 HUX OyAYyT B COCTOSIHHUSIX C OTPHIIATCIILHON SHepruein”
(“the electrons in the world to be started off in positive-energy states, after a time some of
them would be in negative-energy states ”, though really there cannot be some “negative-
energy states”.),

- XOTSl peabHO HEKHX '"OTpHLATEIbHO-IHEPreTHUECKUX COCTOSHHUH OBITh, KOHEYHO, HE
MOXKeET.

OnHako, eciii OH paccMaTpuBal Obl 3Ty MpoOiieMy Kak " mpoOiieMy uMIysbca" U 3Hal,
YTO MPOCTPAHCTBO-BPEMS BpeMsl MaTepUH sIBJsieTcsl EBKIMIOBBIM (CM. BBILIE), TIE BCE

4D-AMITyTECBI OTHO3HAYHO BEKTOPHI - KaK 3TO B MH(POPMAIMOHHON MOJENH, OH MOT OBl
2

_t W= aan
PaccMOTPeTh ypaBHEHHE UMITyJIbca M1, = *( = )

- r7ie 3HaK "+" IS UMIyIbca, HECOMHEHHO, SIBIISIETCS 3aKOHHBIM, M ITO3TOMY THIIOTE3a O
HEKOTOPBIX YaCTHIaX, KOTOpPBIE IBMXKYTCS C OTPUIATENFHOW CKOPOCTHIO CBETa —
MIPOTUBOIIOJIOKHO K AJIEKTPOHAM — B CT -H3MepeHHH, Oblia Obl BIOJTHE 3aKOHHON. YUTO 1
MPOUCXOJIUT peajbHO B Marepuu.

TO, 4YTO BBIIIEC, KPOMEC TOT'0O, €CTh OTBET Ha np06neMy

4.2.1 Yto Takoe “Feynman—Stueckelberg nnrepnperauus ” B K9/1 [35], [36],
rje NOCTYJMPYeTCsl, YTO AHTHYACTH LI MePeMeIAKTCs Ha3al BO BpeMeHH



JBUKEHUE C OTPHUIATENIbHONM CKOPOCTBIO B CT -U3MEPEHHM MPAKTHUUYECKH HaBEPHAKA
MIPOUCXOANUT B MaTEPUH, €CIH, KaK ATO €Ille pa3 BIOJHE PAIMOHAIBHO MPEAIOI0KEHO U
MOCTYJIMPOBAHO B WH(OPMAIIIOHHOW MOJIENH, aHTUYACTUIIBI UMEIOT T€ YK€ aITOPUTMEI,
YTO U COOTBETCTBYIOIINEC YACTHIIBI, HO UX JITOPUTMBI BRIIOTHIIOTCS B 0OpaTHOM TIOPSIIKE
KOMAaH/JI, ¥ TaK B JICHCTBUTEIBHOCTH

- AHTUYaCTUIbI Z[eﬁCTBHTeHLHO )Z[BI/I)KYTCSI Ha3aza, OAHaKO HEC B UICTUHHOM BpeMeHI/I, HO BB
KOOPJMHATHOM BpPEMEHH, KOTOPOE €CTh UMEHHO “BpeMsl , YTO IMOKAa3bIBAKOT Yachl’, U
KOTOpOE JCUCTBUTENBHO U3MEPSCTCS KaK SKCICPUMEHTAbHAS 0a3a (U3HUSCKUX TCOPHIA.
Jlpyroe [neio, 4YTO CYIIECTBYIOIIME Yachl H3rOTABIMBAIOTCS M3 YACTHIl, W IIOITOMY
peasibHbIe IOJIOKEHUS W JBM)KCHHE AHTHYACTHUI[ HA CT -OCH DKCICPUMEHTAJIBHO HE
nojagaroTcsd HaOmoaeHuio. Eciau Obl MOXKHO OBLIO cIelaTh 4achkl U3 aHTHYACTHI], TO 3TO
OBUTO OBl BOBMOXHO — KaK HaOJIOICHUE, YTO HA TAaKUX YacaxX CTpeJiKa BPaIllaeTcs MPOTHB
BpAIICHUS CTPEIKU WX OJIN3HEIIOB CCNAHHBIX M3 YaCTHII.

3aMeTuM, OJHAKO, TAKXKE - KOOPAMHATHOE BPEMs HE €CTh BPEeMs, U TaK, HalpuMmep, eCiiu
Obl Obula Tapa ONW3HEINOB, OJWH cOCTOsT Obl w3 '"BemiectBa', a JApyroil  us
"aHTHBEIIECTBA”, UX YAChl MOKA3BIBAIU OBl TPOTHUBOIOJIOKHBIC 3HAKH WX BO3PACTOB, HO
00a Onu3HeNa BBIMIAACIN Obl IPAKTUYSCKH OJMHAKOBO — KaK OOBIYHBIC OJIM3HEIBI, TaK
Kak OMOJIOTMYECKH OHHM OBl POCIIM NPUHIUIINAILHO B UCTHHHOM BpeMeHH. He coBcewm,
BIIPOYEM, JBHTasChb B MPOCTPaHCTBE, oba Onu3Hena OyayT pacTH — B KOOPAWHATHOM
BpEMEHHU - OHOJIOTHYECKH MEJICHHEE, YeM OJIM3HEIBl B aOCOIIOTHOM TIOKOE.

4.3. "Yro ecThb pyHAaMeHTANBHBIe cHibI [Ipupoasr"

- 3TO OJ{HA U3 BAXKHECWUITNX U CIOXKHBIX (DU3MUYECKUX MPOOJIEM, U TIOATOMY OHA COJICPIKUT
psn Apyrux (GpyHIAMEHTANBHBIX MPOOJIEM, B TOM YHCIE, CKaXEM, - YTO TAKOe KaxkIas U3
STUX CHII?

B undopmannonnoit momenu [7] dynmamenrtanbHble cuibl [Ipuponsr (mamee “Cuibl”)
SBIISIFOTCSA HEKUMHM JIOTHYECKHMH METKaMH, KOTOpbIE MOTYT OBITh — ¥ TaK €CTh B MaTepun
— npucBoens! oodomy FLE, Tak uto ecnu Takoii FLE sBnsercs “nmormueckuM BeHTHIEM"
B nocnenosarenbHoctd FLES anropuTtma HEKOTOpPOM 4acTULbl, TO IPH IOCTOSHHON
IUKINYECKO pabote anroputMma, kornma takoi “medenHsiii” FLE flips, 3To He TombKko
BBI3BIBaeT (hunmuHT coceanux >¢up FLEs u3 pa3aena 3.4 BeImre, HO, KpoMe TOTO,

- otu 3¢pupHble FLE-BI Takxke OyIyT erie U moMe4eHbl COOTBETCTBYomEeH CHIToi.

Tako# ¢umunmuHr pacnpoctpansercs — kak meauarop Cunsl — B FLE-adupe, u xornma
TaKol MeIuaTop BCTPETUT KaKyro-To ApyTryto yactuny ¢ FLE c takoil xe MeTkoil Cubl,
MEIUaTop IepeJacT HEKOTOPhIH HMMITYJbC 3TOHW uacTuie. JTa CXeMa, CKOpee BCEero,
CIIMIIKOM TIPOCTa; HANpHMeEp, B (QHU3UKE Aapa CUIBHOE B3aUMOJECICTBHE MPOSIBIIAETCS,
BO3MOXHO, M 3TO MPUATO B OoPUUMANBHONH (r3MKe, Kak OOMEH dYacTHLAMH (mesons),
OJHAKO 3TO HE NPUHUMIHNAIBHO, M CXEMa BBIIJSIAUT KaK IOBOJNBHO 3((HEKTHBHO
MIPUMEHUMOM 110 Kpaitaeit mepe s Cun ['pasutamus u EM.

DT0 mposicHsAET GyHIaAMEHTaIbHBIE MPOOIEMbI

4.3.1 "UYto Takoe 3apsa Cuibl yacTuubl'

- 3apsaa HEKOTOpBIX CHII, €CTh, MPEXKIE BCEro, HA0Op — YacTh — MOMEUCHHBIX NaHHOMN
Cunoit FLEs B anroputme gacTuilsl. OHAKO 3TO HE ABISETCS MOJHBIM, CHJla CHITBI TaKXKe

3aBHUCHUT OT TOTrO, C KaKO# 4aCTOTOM 3TOT AJITOPUTM pa60TaeT.

B wunHbopManmoHHOW MojaenH celdac pacCMOTPEHBI, W Uil HHUX OBUTM pa3paboTaHbl
HEKOTOpbIE MEePBUUHBIE MOJENH, ToJbko 2 Cunbl - I'paButanus u EM, [3], [7], [12], toe



IBe cruemyomue (QyHIaMeHTaNbHBIE MPOOJIEMBI, BeChbMa BO3MOXKHO, CYIIECTBCHHO
MIPOSICHCHBI:

4.3.2 "Yro Takoe ['paBurarmsa?"

W3 cymecTByrOmUX SKCNEPUMEHTANBHBIX IaHHBIX CIIEAYeT JOBOJIBHO PpaIlMOHAIBHOE
NPEANoIOKeHNEe, 4TOo [ paBUTaLMOHHBIA 3apsil, MO KpaiHell Mepe, mpu aOCOMIOTHOM
IOKO€, 0Opa3yeTcs B YacTUIle U JCUCTBYET B TPEXMEPHOM IPOCTPAHCTBE, B COOTBETCTBUU
C TpeMsl YCIOBUSIMHU:

(i) - "gactoTa ¢ KOTOpPOW aNTOPUTMOM YaCTHIl pabOTAeT €CIIM YacTHIlA HAaXOIUTCS B
2 2
abcomoTHOM Hokoe (B cratuke), @ =E/h= myc™/h, [n1a doronosmc” /i ], rae

m, 3TO0 MHCPIHUOHHAsA MaccCa IOKO:A, ¢ — CKOPOCTb CBCTQ, h 3JICMCHTapPHOC (1)I/I3I/I‘IGCKOG

nericteue Ilnanka n

(i) - B uHGOPMAIMOHHOW MOIENH ANTOPUTM KAXKIBIA YACTHII WMEET TONBKO OIHH
(bMKCHpPOBAaHHBIN TpaBUTAIIMOHHO MoMedeHHBIH FLE; cOOTBETCTBEHHO IpaBUTAIIMOHHEII
3apsijl YaCTHIIBI TPOMOPIIMOHAICH TOH jK€ YacTOTe aJIfOPUTMa M, KaK MHEPIIMOHHAS Macca
BBIIIIE.

(i) Ha KaxmoMm wuKiIe TomeueHHbIH FLE wacTumpbl, WHHLIUHpPYET B TpPEeXMEPHOM
MIPOCTPAHCTBE pauaibHOE pacnpocTpaHeHue 2D kounen - "HUPKYISIPHBIX TPaBUTOHOB" -
¢mumoB FLE a¢upa, koTopele MOTYT TepenaBarh, pH nomnaganuu B G-nmomeueHHblii FLE

hr

JpPYroM 4YacTHLbI,  O3TOM 4YacCTHLE HUMIYJIbC P =—*5, 7 €CTbh pagUuyC-BEKTOp OT
r

H3J1yqa}01ueﬁ K HOJ'Iy‘IPIBIIICfI HUMITYJIBC YaCTHULC.

Tak xax ¢uumner G-nomeueHHbix FLEs B 00enx dWacThiiax IMpOUCXOIUT HE3aBUCHMO, U
YaCTHUIBl B TMPOCTPAHCTBE MPU TPABUTALUOHHBIX B3aUMOJCHUCTBUSX MPAKTUYECKU HE
OpHWEHTHPOBAHBl KOHKPETHO, JJICMCHTAPHBIC B3aWMOJCHCTBHS  BBIIIE  SIBIISIOTCS
CJIy4allHBIMUA. DTO HE Ba)XHO B MaTepuu Ha Makpo Mmaciitade, OJHAaKO MO3BOJIET, MPH
B3aMMOJICHCTBUU JICTKUX 4YaCTHIl, TpPEXae Bcero (OTOHOB, HAONIOIATh KBaHTOBBIN
xapaktep ['paBurauuu [3], [8].

[lapa mMOMONHUTENBHBIX BAXHBIX 3aMETOK: (1) — TpEeXae BCEro M3 CYIICCTBYIOIIMX
SKCIEPUMEHTANBHBIX JaHHBIX CIEAyeT, YTO BCE YACTHIBI HMCIOT T'PABUTAIMOHHBIC
3apsanel, u (i) - 9TO METKa TPAaBUTAIIMN TTOJIHOCTHIO CHMMETPHUYHA TTpU paboTe YacTHIl U
AJITOPUTMOB AHTUYACTHL, X1 IIO3TOMY BCE€ B MATCPUHU IIPUTATUBACT BCE.

Kpome Toro, u3 myHkra Bble coorBercTByomias 300 et pyHaameHTanbHas Gpu3ndeckas
npobiema

4.3.3 “IloyeMy NPUMHUMIHAJIBLHO pa3Hble WHEPIHUOHHAsI M TPABUTALMOHHAS
Macchl IKBUBAJIEHTHBI, 110 KpailiHed Mepe, B cTaTHKe”

- CTAaHOBWUTCA pa3peUIeHHOH: o00e Macchl SKBUBAJIEHTHBI B BHJY TOTO HYTO 00€
MMpOonmoOpHIHUOHAIBHBI 0Z[HOI71 U TOM Xe qacToTE, C KOTOpOI\/'I AJITOPUTMBI YaCTUI] MUKINYCCKU
paboTaroT.

Crenyromas ¢pyHIaMeHTal bHas IpodieMa —

4.3.4 "Yro Takoe JieKTpuyeckas cuiaa?"

SKCHepI/IMeHTaHLHO 00e Cuitnl HO,Z[06HI>I - 3aKOH TsATOoTeHUsS HproToHa 1'[0,[[066H 3aKOHY

Kynona, ot 4yero cienyer A0OBOJIBHO pallMOHAIBHOE MPEATONIOKEHHE B HH()OPMAIMOHHON
MOJENH, YTO OJJIEKTpUYECKUH 3apsn (opMHUpyeTcss Kak TpaBUTALUOHHBINA 3apsij,



oTHOcuTenpbHO ycnoBmid (1) — (iii) B Pa3z.. 4.4.3 Beimmre. OmHako B 3TOM cirydae Habop
"snekrpudecku nomeueHHbIX" FLES 4acTuIbl OOJBIINA, B, KpOME TOTO, TOTrJa KaK YHCIIO0
rpaBuTaIlioHHO oTMeueHHBbIX FLES (Tonbko o1uH) (PUKCHPOBAHO BO BCEX AJTOPUTMAX
YacTUIl, B ciydae ODJIEKTPUYECKON CHIIBI DIIEKTPUUECKUH 3apsl aKTyaJH3UpyeTcs Kak
paboTa OTHOCUTENILHON — U CyIIeCTBeHHON — yacTh E-momeuennsix FLEs B anropurmax
YacTHII.

1/2 o
B Mozenu 3Ta oTHOCHUTENIbHAS YacTh paBHa & , X €CTh NOCTOSAHHAA TOHKOM CTPHUKTYPHI.

Taxum 06p8,30M, HMCHOIHNEC PA3JINYHBIC MHECPUHUAJIBHBIC MACChl YaCTHULIbI UMCIOT, TEM HC
MCHEC, NACHTUYHBIC DJICKTPUYCCKUE 3apsAbl.

Jlpyroe MNpUHLUNHAJIBHOE OTAMYME OJEKTpUYeckod cuiasl B ToM E-meTrka He
CHUMMETPUYHA, MW TOJTOMY CYIIECTBYIOT 2 THIA DIEKTPUYECKHX 3apsioB -
MOJIOKUTENIBHOM M OTPULIATENbHBIA, YTO  aKTyalIu3yeTcs, Hampumep  IpHU
MPOTHUBOIOJIOKHON paboTe aIrOPUTMOB JIEKTPOHA M IO3UTPOHA,

- U NIO3TOMY IIepeAaHHbIe NIPU B3aUMOAEHCTBUN aHAIOTOB LIUPKYJIAPHBIX IPABUTOHOB - "
HUpKyJIApHbIX (oToHOB" ¢ E-momeueHnsiMu FLES - UMIyJIbCHI MOTYT MMETh Pa3HbBIE
3Haku, p =+L&

.
Taxum 06pa3om, B MOJIETH eliie oJiHa GpyHAaMeHTa bHas Qr3nueckas mpoodaeMa

4.3.5 “Ilouemy I'paBuTanus B 1eCATKHN MOPSIAKOB BeJIMIUHBI ciabdee apyrux Cuia?”
- CTAHOBUTCS PeEIlIeHa, HO HE TOJBKO 3Ta.

B MoACIn cCiaeayromas (byHﬂaMeHTaﬂBHaﬂ HpO6J‘leMa 9HeKTpI/IquKOI\/'I CHJIbI
4.3.6 "Mouemy aic = e* / 4rs, 2"

- Korga B OTOM YpaBHEHHWH NPUHLUMIHAIBHO pa3lu4Hble B (U3MKe ceiyac
(dyHIaMeHTaIbHbBIE TapaMeTPhl — PYHIAMEHTAIEHOE SJIEMEHTApHOE JICHCTBHE 71, CKOPOCTh
CBETa, ¢, DJJICMCHTApHBIA JIICKTPUYCCKUN 3apsai, e, U (PyHAAMEHTAIbHAsS KOHCTAHTa
TOHKOH CTPYKTYpBI, 0, OOBEIAWHSIOTCS HEKHM HEH3BECTHBIM B O(UIMaNbHON (usnke
obpazom,

- TaK)K€ peIIacTcCs.
HpI/I 9TOM BIOJHE BECPOATHO CICAYIOMIAad (byH,E[aMCHTaJIBHa (I)I/I3I/I‘lCCKa$I np06neMa
4.3.7 "Yro Takoe "BUPTyaJbHBbIC YACTHIbI'" B COBpeMeHHOH pu3nke?"

- KOTOPBI€ BBCIACHBI B CTAHAAPTHBIX KBAHTOBBIX JUHAMHNYCCKUX TCOPHUAX KaK MEIUATOPBL
CI/IJI, TaK K€ NPUHIUITHAIBHO MTPOSACHACTCH.

BBIMISIUT MONHOCTBIO PANMOHANBHBIM TMPEANON0KUTh, YTO B JCHCTBUTEIBHOCTH B
Martepun HeT "BUPTYyaIBHBIX® YaCTHUIl U B3aUMOJACHCTBYH, a "BHPTyaIbHBIE YACTHIIHI" 3TO
HC 4TO MHOC, KaK HeKOTOpBIﬁ MaTeMaTHYeCKHi TPIOK, KOTOpBIfI 110 HCU3BECTHBIM CCIrOdHsA
MpUYHHAM SBIsieTCs 3)(HEKTUBHBIM MPH 0TPabOTKE (PU3MUSCKHX 3a1ad.

PeanbHo B3aumopnelcTBusl B MaTepuu BbI3BaHbBI M IPOUCXOAST TOJIBKO KaK peasbHbIE
B3aMMOJICHCTBHUS PEANbHBIX MAaTEepPHANbHBIX OOBEKTOB, B TOM 4YHCJIE Ha CaMOM Jene
Meaunatopbl CHil 3TO HUKaK He "BUPTyalibHbIE” OOBEKTHI.



N3 SKCIeprMEHTOB Ka)XETCs, BIOJHE YOSAWTENHHO CIeAyeT, MO KpaitHell mepe s
ONeKTpUYecKol CHUIBl B CTaTHKE, YTO peajbHble B3aUMOJCICTBHS HE BBI3BaHBI
peanbHBIMH "0OBIMHBIMH (oToHamMH" - KoTopble B KO/l BBOASTCA Kak "BUpTyaibHBIC
(oTOHBI": HET HHUKAKMX OKCIICPUMEHTOB, Korhga Obl B CHCTEME  3apsDKCHHBIX Tl
Habmoancs ooMeH oObIYHBIM (oTOHaMH. TeM He MeHee, 3apsAAbl  B3aUMOIECHCTBYIOT
COBEpIIEHHO peasibHO.

COOTBETCTBEHHO IHPKYJSIpPHBIE (OTOHBI, KOTOpPHIE HE HAOIOMAIOTCS JIEeTEKTOpaMH
OOBIYHBIX (1)OTOHOB, B TOM 4YHCJIC Tjla3aMH 4Y€JIOBCKa, MOTYT OLITh TAKUMU pCaIbHBIMU
MeMaTopaMu DJEKTPUUYECKON CHibl. B TO ke BpeMs H3ydeHHe MpOOJIEMBI - MOYEMY
BUpPTYyalbHbIC (OTOHBI AJIEKBATHO PEaJbHOCTH UMHTHUPYIOT pealibHbIC B3aHMOJCHCTBUS
PCAIBHBIX HUPKYJIAPHBIX (1)OTOHOB C 3apdaaMu, BECbMa BCPOATHO, MOKET IMPUBECTU K
HOBOW HMH(OpPMAIMKM O TOM, KaK IIOCTpOCHA Marepus Ha KBaHTOBO-MEXaHHUYECKOM
YpOBHE.

XOTSI, KaKE€TCd, HCKOTOPLIC MOABJIAIOIIUECA B 3TOM CIy4ae HpO6J’IeMLI yKe ceituac MOTYT
HUMCTDb, 110 KpaﬁHeﬁ MEpE, NIEPBOHAYATIBHOC, pAallTUOHAJIBHOC ITPOACHCHUC.

Jiis Havasa 3To cneayomas GyHIaMeHTalbHas mpodiiemMa

4.3.8 “Uro Takoe MATHUTHAs CHJIA, B TOM 4YHCJIe — CyLIeCTBYeT WM HeT KaKOoii-To
MATHUTHBIA MOHOMOJB?”

- CTaHOBUTCSl CYIIECTBEHHO TPOSCHEHHOW. I3 »dSKcrmepuMeHTa M KIACCHYECKOW
AIEKTPOIUHAMUKHA W3BECTHO, YTO MAarHWTHAs CHJIA TOSBIISETCS TOJBKO TPH JBIKEHUH
AIEKTPUUECKOIO 3apsJia U UCUe3aeT, €CIU 3apsi HaXOAUTCA B OKoe (Hampumep, [37])

W3 BbleCKa3aHHOIO NPEACTABISIETCS, KAaK JIOBOJIBHO PAalMOHAIBHOE, MPEIION0KEHHE,
YTO B JCHCTBUTENBFHOCTH MarHuWTHas CUJIa HE eCThb HeKas (yHIaMeHTalbHas CHia
[Ipupoapl, koTOpasi cymecTByeT, HMCHOJb3ys cioBa HproToHa "cama mo cebe, U OT
cooctBennot mpupoasr” (“of itself, and from its own nature”), m T.7n., KOTOpa,
COOTBETCTBEHHO, MIMEET COOCTBEHHBIH 3apsl "MarHUTHBIH MOHOIIONE .

OpHaKo B AIIEKTPOJUHAMHUKE AIIEKTPUUECKHAE U MAarHUTHBIE CHITBI BBITIISIAT TPAKTHIECKH
MTOJTHOCTBI0O CHMMETPUYIHBIMH, B TO BpeMs Kak, corijacHo CTO, Bce OTHOCHUTENBHO
JIBYDKYIIAECS WHEPIMOHHBIE CHUCTEMBI OTCUETA MOJHOCTHIO SKBUBAJICHTHBI; M IMOXTOMY
aprymeHT Bbimie, eciii CTO NOJTHOCTBIO BEPHA, OKAa3bIBAETCS HECYIIECTBEHHBIM.

COOTBETCTBEHHO, MOCHE MOsBIeHUs myonukamuu Jupaka 38], roe oH mpesaraer
HekoTopble KM apryMeHThI, W3 KOTOPBIX CIEIyeT, YTO HEKWH MArHUTHBIA MOHOIIOJNb
MOXET CYyIIEeCTBOBATh, MpobieMa "MarautHoro MoHonois”, ¢ 1931 roma u g0 cux mop
SBIISIETCS] OZJHOM M3 IOMYJSIPHBIX, M Jake PyHIaMEHTABHBIX, (pu3nueckue npobiem [39].

Tem He MeHee, IOCKOJBKY TIPOCTPAHCTBO-BpeMs Matepuu sIBISI€TCS aOCOTIOTHBIM,
peanbHO HE BCE/KaXAbIE WHEPIMOHHBIC CHCTEMBI OTCYETa SBIIAIOTCS IOJIHOCTHIO
SKBHUBAJICHTHBIMH M 3aKOHHBIMH, B TO BpEMs KaK aOCOJIIOTHBIE, T.€., KOTOPbIC HAXOATCS B
aOCOJIFOTHOM TOKO€ B aOCOJIOTHOM TPEXMEPHOM IPOCTPAHCTBE, CHCTEMBI OTCUETa
SIBJISIFOTCSL CHCTEMaMHM, KOTOPBIC OTJIMYAIOTCS OT BCEX OCTAIBHBIX CHCTEM IIPEXKIC BCETO
TE€M, YTO TOJBKO B TUX CHUCTeMax (pu3udecKkue OOBEKTHI, COOBITUS U MPOIIECCH], UMEIOT
peallbHbIC 3HAYCHHS CBOMX (PU3NYECCKHUX MapaMEeTPOB.

COOTBETCTBEHHO APTYMCHT BBIIIC CTAHOBUTCA ,Z[ef/'ICTBI/ITeJ'IBHBIM, " gaJic€, Tak Kak IT0JIC
HUMCIOIICTO SHCKTpI/I‘lCCKI/II\/'I 3apsj T€jia, KOTOPOC HAXOAUTCH Ha a0COIIOTHOM IMOKO€ YHCTO

QJICKTPHUYCCKOC T10JIC,

- U3 3TOro CJIeAyeT, YTO MarHUTHLIC MOHOIIOJIU B }Z[GﬁCTBI/ITCJILHOCTH HE CYHICCTBYIOT.



Tak ke BBINVIAOUT BIOJHE PAalMOHAIBHBIM IPEANONOXKUTh, YTO MAarHUTHAsl CHJIA €CTh
HEKOTOpBIE KOHKpETHasl aKTyalM3allid JJIeKTpHYecKoi cuibl, koraa 3¢upueie FLE B
M3IYy4aeMbIX  JBIKYIIUMHCS  3apsgaMd  [HPKYJSAPHBIX  (OTOHOB  MOJYYaroT
JIOTIOJIHUTENIbHBIM HUMIYJIbC, KOTOPBIM MPOMOPIIMOHAIEH MPOCTPAHCTBEHHOW CKOPOCTH
3apsaa, M, Kak 370 ObUIO yKa3aHO B pas3ia. 3.4 i ciydas JUIsS BO3MYyLICHHS B 3dupe
“qacTHLa”, KaK 3aMKHYTOH NOCIeA0BaTeIbHOCTH (unnoB npeneccupyomux FLE,

- (humyromue FLE B iupKyaspHbeIX (POTOHAX TakK k€ MPENecCUPYIOT, U IPU MONaJaHuu B
E-nomeuennsie FLE B apyroii ABHKylIeHcsl 3apsyKEHHOM 4YaCTHIE MEPENArOT 4acTULE
UMITYJIbC, KOTOPBIH OPTOTOHAJICH, UMITYJILCY, KOTOPBIH ObLI OBI IIepeaaH B cilydyae, Koraa
o0a 3apsga B IOKOE, T.€. BJIOJb HAIPABICHUS PaAMyCca-BEKTOPa MEXIY 3apsIaMH.
OTMeTHM Takke, OJHAKO, YTO M3IIydeHHe HUPKYIIpHBIX GoToHOB E-momeuennsiM FLE
OUYEBHIHO HE BIIOJHE CHMMETPHUYHO H3-3a LMPKYJSAPHOIO  JIBWXKEHHUS (IIMI-TOUKU
YaCTULBL; YTO, O-BUAUMOMY, MOXKET IPUBECTU K TOMY, YTO 3apsKEHHBIE YaCTULBI UMEIOT
HEHYJIEBBIE MArHUTHOE MOMEHTBI.

Crenyroliee NPEANONOKEHUE KaKeTCs TaK )K€ BIIOJHE PALUOHAIBHBIM: €CIH 3apsan
YCKOpSIETCS, TO IMUPKYJSAPHBIA (QOTOH TIpeBpamaercs B OOBIYHBIA (POTOH, Korma
"snexkTpudeckue” M "MarHUTHbBIE" HMITYJIbCHI, NepeaBaeMble Tpereccupyomumu FLE,
LHUKJINYECKU MEHSIOT IpyT Apyra.

Hpyrast TpanchopMaiust “HUPKYISIPHBIX (POTOHOB” BITOJIHE BEPOSITHO MPOUCXOJUT, KOTIA
HEKUH “0O0bIUHBIA (HOTOH” B3aMMOJEHCTBYET C LMPKYJSIPHBIM (OTOHOM, HampuMep
3apsaga AApa, W co3jaercd € mapa, ¢ “IBOMHBIM II0BOPOTOM” IPOCTPAHCTBEHHOIO
uMITynbca GOTOHA B ABA UMITYJIbCA APl IPOTHBOIOIOKHO HAPaBIEHHBIX MO CT -OCH.

Hakonen, B 3TOM pasfgene OTMETHM, 4YTO M3 JTHX IEPBOHAYAIBHBIX MOZeEIEH
HermocpeacTBeHHO cienyeT KM mpupoma oboux Cuia - I'paButannu u DIeKTpHUUYECTBA.
Onnaxo, B To Bpemst kak KM npupona snekTpudecTBa B MOHHCTPUM (U3HUKE B IPUHIINIIE
KaXETCsl eCTECTBEHHOM, COOTBETCTBYyIOIasi Ipobiema, B ciaydae I'paButanuu, B
HacTosllee BpeMs sBigeTcs (yHAaMeHTaTbHOW mpoOieMol, KoTopas B MIHHCTPUM
¢u3MKe 0 HEKOTOPHIMU NPUYMHAM paccMaTpUBaeTCs INIaBHBIM 00pa3oM Kak mpobriema
kBaHTH3anuu OTO. YTo mpuHIMIINAIBHO HEBO3MOXXHO, M, COOTBETCTBEHHO MHOIHE
MOTIBITKU pa3paboTarh Hekylo "kBaHTOBYI0 OTO" nelcTBUTENBPHO HE yAAJOCh; OJHAKO
3TO 03Ha4aeT TobKo, uTo OTO sBiseTCS AOBOIHHO COMHUTENBHON Ppr3ndeckoil Teopuei.

B mrdopManmonHoi Moaenu mpodiema
4.3. 9 “Yr1o Takoe KBAHTOBAsl TPABUTAIUA”

- CTAaHOBUTCSI CYILLIECTBEHHO MPOsCHEHHOM - 3 onpenenenuil "[Ipoctpanctso” u "Bpems"
clenyeT, yTo noctyiupoBanHsle B OTO B3aumonencTBUs "Macca-IpoCTPaHCTBO-BpEMS -
Macca" peanpbHO He cymecTByrOT. [loBropmm - I'paBuTarus 3TO He YTO HWHOE, Kak
HekoTopast "oOblvHas" (dyHOameHTanbHas cuina [Ipuponsl, KoTopas abCONIOTHO
NPUHLMIIMAIBHO - Kak U Bce Apyrue cuibl [lpupoas! - nomkHa ObITh kBaHTOBaHa,. KM
aBisieTcsl (PyHIAMEHTAIbHBIM CIEACTBHEM (YHIAMEHTAIBHON JOIMYECKOHl BHYTpEHHEH
MPOTHBOPEYUBOCTH aOCOINIOTHO QyHAaMeHTanbHOrO (eHoMeHa "V3menenue”

Ecim mopmens ['paButammm (pa3g. 4.3.2 BeIie) BepHA, W3 STOTO HEMOCPEACTBEHHO
ClleflyeT, 4YTO TpaBUTAI[MIOHHOE B3aUMOJEIICTBHE KBAaHTOBAaHO, M, CKOpee BCETO,
aHaJIOTMYHO DIJIEKTPUYECKOH CHUIle, B TOM YKCIe U, "00buHbIe" U "HUpKyIspHbIE" (OTOHBI
Y TPaBUTOHBI, COOTBETCTBEHHO aHAJIOTUYHBI.

[Mosromy rnaBHas mpobGiema npu HaOmoAeHun QM-mpuponsl ['paBuTanMu BO3HUKAET
u3-3a KpaiiHeil cmaboctu 3ToW cwibl. OgHAKO € JOCTAaTOYHO XOPOIIO HEHYJIEBOH
BEPOATHOCTHIO KBAaHTOBas Mpupoaa ['paBuTanuy MOXKeT HaOIIOIAThCS TPU SKCIIEPHUMEHTE
¢ horonamu [3], [8]. Dkcniepument Obu1 npeaoxked B 2007 roay, U MOXKET ObITh ClICIaH



yXKe ceiyac Toclie TPOCTOWM MOAUGPUKANNHA MPAKTUICCKH 000N CyIIeCcTBYIOMEH
YCTaHOBKH, KOTOpast OblIa clienana, A oOHapy>KeHUs! TPaBUTALIMOHHBIX BOJH, J00aBUB K
JByM CYIICCTBYIOIIMM IIIeyaM WHTephepoMeTpa [OMOJHUTEILHOE ILIEY0, KOTOPOE
HaIpaBJIeHO OPTOTOHAIBHO TTOBEPXHOCTH 3€MJIH, HAIIpUMEp, B CKBAKUHE.

HaKOHCLI, B OTOM pasaejc paCCMOTPHUM ABE HpO6HeMBI

4.3.10 “Yro Takoe ¢u3nUecKoe NelcTBHE W MNPUHHIHMN ''MHHMMYMa
¢puznueckoro geiicreus?"

Kak yka3zaHo BbIlIe, 00beKThI MaTeprui U3MEHSIOT CBOM COCTOSTHHS Ha OCHOBE JBOUYHOM
JOTUKH, T.e., KaK miark "OWT 3a OWUTOM", Kak 93TO BBIIJBSIIMT PAIMOHAIBHBIM U3
CYIIECTBYIOIIMX JKCIIEPUMEHTANBHBIX JAHHBIX - 0 KpaiiHel Mepe, M0 CHX IOp HET
HUKAKUX 3KCHepI/IMeHTaHBHbIX JaHHBIX, KOTOpBIe 6I)IJ'II/I 6])1 HCCOBMCCTUMEBI C 3TOI71
THITOTE30M; U B MH()OPMAIIMOHHOW MOJICITH BIIOJHE PAIIMOHAIBHO BBITJISITUT THITOTE3a, YTO
Ha MpeIebHOM TITyOHHE BCe U3MEHCHHUS MPOI0DKAIOTCS KaK Takue miard Ha [I1aHKOBCKM
Macirabe,

- TpHu 3TOM (pusmyeckoe neicTBue, S, 3TO €CTh KOJTHUECTBO OMHAPHBIX OMEPAInil, Kaxaas
M3 KOTOPBIX M3MEHsET HH(DOPMAITHIO B MaTePHATBHOM 00BEKTE/CHUCTEME Ha OAMH OUT, UTO
HaOJI0aeTCsd KaK M3MEHEHHME Ha OJHO (DyHIaMEHTAJIbHOE 3JIEMEHTapHOEe (PHU3UUECKOe
IEUCTBUMH Fi.

Nmenno 3TO 03HAYaroT HEpaBEHCTBA I'eitzenbepra:

AS=APAx>h/2 ,AS=AEAt>h/2utn

Koroprie [HepaBeHcTBa] ¢ BechbMa OOMNBIIONW BEPOSTHOCTBIO B JCHCTBUTEIHHOCTH
COOTHOCSITCSI C PABEHCTBAMH.

Takum o6pazom, xoTss KM HeomnpeneaeHHOCTh SBIsIeTCS abCONMOTHO (PyHIaMEHTAIBHOM,
3Ta HEOIPEeNICHHOCTh, TEM HE MEHee, He MPOM3BOJIBHO XAO0TUYHA, M aKTyalU3UpOBaHa
KaK HEOMPEIeICHHOCTh BEUUMH B Mapax HEKOMMYTATHBHBIX TIEPEMEHHBIX MPH YCIOBHH,
41O BO Beex cimydasx AS =17.

Takum oOpa3zoMm, “HPUHIIUI MHHHMyMa (QU3NYECKOTO NeHCTBHUA® B MakKpo-(hH3uKe
CYIIECTBYET TaK, YTO W3MEHEHHE COCTOSHHS B3aHUMOCHCTBYIOIIMX MaKpO Tel
MPOUCXOAUT  TPH YCIOBUM MHUHUMAIBHOTO 4YHCIA OECUYHCICHHBIX AIIEMEHTAPHBIX
JIBOWYHBIX IaroB - W TakuM obOpazom KM HemocpencTBEHHO MHPOSBISIETCS B Makpo
¢usnke.

5 Kocmoutorus

B xocMomnoruu cymiecTByeT MHOTO TpoOJieM, Mpexe BCEero, MOCKONbKY 3Ta (puindeckas
00JTacTh 9acTO OTHOCHUTCH K HEKOTOPHIM OOBEKTaM, COOBITHSIM M TIpoleccaM, KOTOpHIE
ceifyac He MOTYT OBITh U3yUYeHBI JTFOAbMH B KOHTPOJIHUPYEMBIX YCIOBHSX, M TIOATOMY JIaXkKe
npu GOpMyITHPOBaHUHM NPOOJIEM B KOCMOJIOTHH CYIIECTBYIOT HEKOTOpbIC, B HEKOTOPHIX
Cllydasx MPUHIMIIHAAIBHO HETPEOJOINMbIE, HEOTPEAECICHHOCTH.

Opnako wuH(pOpManMoOHHAs (U3KNUECKAass MOJENb IO3BOJSET BIIOJHE PaIllMOHAIBHO
paccMOTpeTh  HECKOJBKO MpOOJIeM, KOTOpbIE HE MOTLYT OBITh NPUHIMITHATBHO
pAlMOHANBHO PEIICHBl WM TPOSICHEHBI B MIUHCTPUM (U3HKE, T.e. BHE KOHIICTIIMU
"Undopmarus kak AGCOTIOT" 1 MOAETH



5.1 “IIpodaema Hauanaa”

Ota nmpobiiemMa ABISETCA MpeAebHO (PYHIaMEHTAIBHON PoOIeMoll B KOCMOJIOTHH, U 3TO
BIIOJIHE OYEBHIHO NPUHIMIHAAIGHO HE pemaemMas B paMKax Oo(UIHaIbHOW (pH3uKu:
¢u3nKa HEe UMeeT HUKAKUX JTOCTOBEPHBIX JaHHBIX 00 00beKTaX, COOBITUSIX M Mpolleccax,
KOTOpBIE MOTJIH OBI CYIIECTBOBATH, MOSBIIATHCS, M MPOUCXOJUTHh B TaHHOM ciydae. Tem
HEe MeHee, B (M3HWKE CYIICCTBYET PsA TCOPWUH, W B CTAaHIAPTHOW KOCMOJIOTHUYECKOMH
monenu "Big Bang" [40] npemuiaraeTcss KOHKPETHO

“.....As the Big Bang theory goes, somewhere around 13.8 billion years ago the universe
exploded into being, as an infinitely small, compact fireball of matter that cooled as it
expanded, triggering reactions that cooked up the first stars and galaxies, and all the forms
of matter that we see (and are) today.....”

"Kak Teopust bomemoro B3peiBa wuaer, rae-to okomno 13. 8§ MwiimapAoB JeT Ha3aj
BCEJICHHAs B30pBajiach B OBITHE, KaK OCCKOHEYHO MAJICHBKUI, KOMIAKTHBIN OTHEHHBIH
map MaTepuH, KOTOPHIH OXJIAKAAJICS, MPH PACIIUPCHUH, BBI3BIBAs PEAKIUH, KOTOPHIE
CBApWJIM TIEPBBIE 3BE3]bl M TAIAKTHUKH, U BCe (OPMBI MaTEPHH, KOTOPBIE MBI BHIUM (U
€CTh) Ceroaus. ....”

- HECMOTPS Ha TO, YTO CYLIECTBYIOIIAst (pU3UKa MPUHIUIHUAIBHO HE MPUMEHNMA K 3TOMY
MaJIeHbKOMY, KOMIaKTHOMY OTHEHHOMY IIapy MaTepuu’ T.J.

A Taxke K CIeayIolKM IaraM co3ianusi MaTtepuu, Korja B JaHHON MOJeNn

“...more explosive phase of the early universe at play: cosmic inflation, which lasted less
than a trillionth of a second. During this period, matter — a cold, homogeneous goop —
inflated exponentially quickly before processes of the Big Bang took over to more slowly
expand and diversify the infant universe......”

“...00;mee B3pHIBHAs (haza paHHEH BCEICHHOH BCTYNHMJIa B HIPy KaK KOCMHYECKas
MHQISIMS, KOTOpas JUIMiIach MEHbIE TPUUIMOHHBIX JIOJIeH CeKyHABl. B 3ToT mepuoj
MaTepusi — XOJIOJHBIN, OMHOPOIHBIA ZOOp — OBICTPO paCIIMPHIACH SKCIIOHEHIIUAIBHO,
mpexxae yem mporiecchl boipmoro B3peiBa mepenum k 6osiee MEIEHHOMY PacIINPEHHIO
Y IUBEPCUPHUKAIINH JETCKON BCEIEHHOM!. ....».

- cymecTBytomas (u3nka He 3HaeT a0CONIOTHO HHUYEro O TOM, 4YTO 3TO OBUIO 3a
"XOJIOTHBIN, OMHOPOMHEIN goop'; modueMy "OHa pasmyBajach SKCIOHEHIIMATBHO OBICTPO
10 ciepylomux mporeccoB bompmioro BapeiBa, mo kakod mpuumHe 3Ta "WHQIALMS"
OCTaHOBWJIACK; M Jlayiee TI0 KaKOW MPUYMHE M KaKuM 00pa3oM 3To "mporecchl bombiioro
BspeiBa mepennm k Oojiee MeJIEHHOMY paCIIMPEHHI0 W IHUBEpPCH(PHUKAINKA JETCKON
BCCIICHHOM; U T.II.

Tem He MeHee, W3 CYMECTBYIONIMX acTpOPU3NIECKUX MaHHBIX MHOTOE€ B MOJIEIH
BBITJIAIUT, KaK JOBOJIBHO pallMOHANIBHAsI MOJAENb 3Bojonuu Matepuu nocine Hauama, B
TOM 4HCIe, €CId Mbl HE IPUHMMAaeM BO BHHMMAaHHE 3aMEYaHHE BEHIIIE,
"(heHomeHoOIOTHYECKOE" OIMCAaHHE COCTOSHWUN B SBOJIIONMY MATEPUU BHIIIE, KaXeTcs
paIMOHAIBHBIM B HECKOJIBKUX ITYHKTAX:

- HaunHas ¢ cocrosiHus "uHOmAUN" [41], [42], koTOopas, XO0TS M OCHOBaHAa Ha 4yucTo ad
hoc moctynmarax B Mozenmu O CyIIECTBOBAaHWM HEKHWX HETOHSATHO OTKyAa B3SBIIUXCS
"CKaJSAPHBIX TMOJICH" U COOTBETCTBYIOIIME CBOMCTB 3THUX IOJIEH, - KOTrjaa UHQUIALHUS IO
HEU3BECTHBIM MPUYMHAM CIy4YWJIACh KaK HEKOTOpas pejlakcalus CHUHTYJISIPHOCTH MO,
n3-3a "oTTamkuBaromiei (repulsive) rpapuranmonHoi cwisl" (?) [40],



- IIO-BUAUMOMY aICKBATHO pPCAIbHOCTH (bCHOMCHOJ'IOFI/I‘-ICCKI/I OIMUCBIBACT PABHOMECPHOCTH
pacripeacjicHud IJIOTHOCTH BCHICCTBA WM HOMCHKJIATYPbI MaTCpHAIbHBIX 00BEKTOB Ha
KOCMOJIOTHUYCCKUX PACCTOAHUAX, HYKJICOCUHTE3, U T.II..

Bxirouasi rumnore3a B CTaHAAPTHOM MOJENH, YTO BO BpeMs HHQIIALUU MaTepus ObLia
XOJIOJHBIHA, OJHOPOJHBIA gOOp, KAKETCH, KaK BIIOJHE pAIMOHAIBHON, TaK Kak
COTJIacyeTcsi ¢ KOCMOJIOTHYECKUMH HAOIIOICHUSMHU, HECMOTPSI Ha TO, YTO BBITJISIUT Kak
MIpOTHBOpEYaIIas ¢ "B30opBajlach B OBITHE, KaK OCGCKOHEYHO MaJCHBKHM, KOMITAKTHBIH
OTHEHHBIN map Matepuu” B TOH K€ CTAaHJAPTHON MOJICTH B ITUTATE.

NuadopMammoHHBIi MOIX0J TMO3BOISAET CPOPMYIHPOBATh pPa3syMHYIO (QHU3UIECKYIO
runote3y [5], [7], koTopas HaxoguTci B COOTBETCTBHH C CYIIECTBYIOIIUMU
9KCIIEPUMEHTAIBHBIMU JaHHBIMU H € KQKYIIUMHUCS pa3yMHBIMU IIYHKTaMH B CTaHAApPTHOU
Monenu bombimoro B3peiBa BhIe, Takux Kak dmoxa WHGISANIMHA, ¥ 9To Marepus mocie
uHQISIIMY ObUTA JIOBOJIBHO XOJIOIHOM, U T.J. .

B rumotese npeanaraercs, uto anemeHT MHoxectBa "UHpopmanua” "nHbopMarmonHas
cuctema "Matepus", ObUI CO3MaH IPYTUM dJIEMEHTOM MHOXecTBa '"WH(OOPMAIMOHHOMN
CHUCTEMOH - co3HaTelbHBIM yMHBIM "Co3zatesieM””, KOTOPbIH ObLI IEHCTBUTEIHLHO OUCHB
YMHBIM, TaK YTO MOT CIpPOEKTHPOBATh TAaKyH JIOTHYECKH TMPOCTYIO, OIHAKO
(YHKIMOHAIBHO YPE3BBIYAMHO CIOXKHYIO, d((OEKTHBHYIO W 3aKpHITyI0 B MHOXECTBE,
WHPOPMAIIMOHHYIO CHCTEMY; M HAWTH TPH CO3MAHUHM JTOM CHUCTeMBbl B MHOXecTBe
OTPOMHBIEC MOPLHUU JACHCTBUTENBHO TAMHCTBEHHOTO VI JIOAEH 10 cux mop ¢eHoMeHa
"Oueprus".

Tak - cM. BeIlle - MaTepusi OCHOBaHA Ha MPOCTEHIIEH JBOMYHONW M OOpaTHMOM JIOTHKE +
(mo xpaitnet Mepe) 4 GyHIAMEHTAIBHBIX JIOTHYECKUX MAPOK, KOTOPBIE JIFOAX HAOIIOAAI0T
Kak peanpHble 4 GpyHnameHTanbHbIX cuil [lpuponsl, B Tom uncne ['paBuranuu, cM. BbIlIe,
U HECKOJbKO YHHBEPCAJBHBIX CBS3€H M KOHCTaHT, KOTOpble "HamucaHbl' B MaTepuu
npefenbHoll  (yHIaMEHTaIbHOW OCHOBE - B COOTBETCTBEHHO IBOMYHBIX [5] 4D
00paTUMBIX QyHIAMEHTAIBHBIX Jorndeckux 3meMenTax [FLE].

Janee sTa KOHCTpyKUus ObLTa akTyanu3upoBaHa B Marepun B 3 mara - ¥ MOPLHUU
SHEPTUH:

Ha mepBoMm mare 3KCHOHEHIMANbHO ObLTa co3maHa IUIOTHas pemerka [S5]4D FLE
(“madnsamuonHas smoxa’”), HampUMep, B pe3ylbTaTe 3alporpaMMHPOBAHHOTO JENIEHUS,
BO3MOXKHO, Ha 2, BO3MOXHO oxHoro " mepsuuHoro FLE" (kak, mampumep, Oaktepuu
pacmpocTpasstoTcs B yamke [leTpu, ecnm ecTh HOCTATOYHO MHINK) B COOTBETCTBYIOIIEM
abconroTHOM, EBKnmaoBoM, koHeuHO, [5] 4D mpocTpaHCTBe-BpeMEHH C METPUKOMN
(e, X Y, Z, ct),

- KOTOpoe “aBTOMAaTH4ecKu”’, T.e. 10 OINpelesieHHI0 aOCOIIOTHO (yHAaMEHTaIbHBIX
¢enomeno “IlpoctpancTBo” u “Bpems”, mosBUINCH TpH, TOYHEE — IJIsI, CO3MAHUH
“mepsuynoro FLE” (XoTs oTMeTWM, OJHAKO, YTO 3TO IIPOCTPAHCTBO-BpPEeMs BCeraa
CyIIecTBOBaJIO B MHOXECTBE, KOTOPOE CYLIECTBYET abCONOTHO (PyHIaMEHTAIBHO BCETAa,
TO €CThb HE UMes Hadana W KOHLA, KaK MOANPOCTPAHCTBO-BPEMS IPOCTPAHCTBA-BPEMEHU
MmuosxectBa); FLE-pemnreTka Oblita X0I0IHOIA;

- Ha BTOPOM IIIare B ATy pelIeTKy paBHOMEPHO ObLIa 3aKaueHa BTOpas MOPIUS YHEPTHH C
CT-HAIPABJICHHBIMH HUMITYJIbCAMH, M B PEIICTKE PAaBHOMEPHO OBLTH CO3MAHBI TOJHOCTHIO
CUMMETPUYHEIC aJITOPUTMEI - TepBUYHbIe T-uacTuilsl. Beckma BeposTHO, yTo Marepus
Ha 3TOM JAEHCTBUTENIHHO ObLIa JOBOJILHO XOJIOJIHOM.



Ho He Tonbko, Ha 3TOM mIare ciexyromas (yHIaMEHTaIbHAs MpodiieMa, CyIEeCTBYIOMAs
HECMOTpPST Ha TO, YTO OYEBHUIHO MPOTUBOPEUUT CYIIESCTBYIOIUM 3KCIEPUMEHTATLHBIM
JTAHHBIM B (PH3MKE BBICOKUX SHEPIHA, a TAKIKE COOTBETCTBYIOMIMM (DU3HYCCKUM TEOPUIM

5.2 "Iloyemy maTepus ceifyac NPAKTHYECKH He COAEPKUT aHTUMaTepun' ,
CTaHOBUTCH, BIIOJTHE BEPOATHO, TaK XK€ pallMOHAJIBHO PEIICHA!

- MaTCpI/IH HE COACPKUT aHTUBCIICCTBA, TAK KaK HC COJACpIKaJla aHTUBCIIECTBA CIIC Ha
BTOpPOM Mare - TaK KaK HNCPBHUYHBIC T-‘IaCTI/ILILI OBLTIH TIOJIHOCTBIO CUMMCETPHUYIHBIMU
aAJIropuTMamMu. B sToMm ciydac JIOTHYCCKH 0€CCMBICIICHHO TOBOPUTL O pa3jIndyuu
"‘laCTI/IL[I:I/aHTI/ILIaCTI/ILILI”, u TO3TOMY OBLIO JIOTMYECKH BIIOJIHE A0IyCTUMO IJIs1 BCEX
NEPBUYHBIX YaCTHI{ OBITh TOJIBKO "LIaCTI/II_II:I" - U TaK HMMCTb TOJIBKO ITOJOXHUTCIBbHBIC
HUMITYJIBCEI B CT-UBMEPEHUU, U

- B BUY TOTO YTO Ha TPEThEM IIare MepBUYHBIC YACTUIIBI, (B THIIOTE3€ BEPOSITHO YaCTHUIIBI
IInaHKOBCKOM Macchl, WM KakHe-TO JpyIHe IIPOCThbIe, T.C. KOTOPBIE HMEIU TOJIBKO
COBEpIIEHHO CUMMETPHYHBIE rpaBUTAI[IOHHBIE 3apsipl, YaCTHIIBI)
MIPOB3aMMOJECUCTBOBAIN € HCIIOJIB30BAaHUE TOJIBKO CUMMETPUYHOW TpaBUTALIUH,
pe3yabTaT Obll, AEHCTBUTENBHO Cyl “‘OOBIYHBIX’ YacTHI, KOTOPbIE OBUTH paclpeneneHbl
CHOBa PaBHOMEPHO B peIIeTKE.

HectabunpHple dacTumpl B "cyme" pacmaiich JOBOJIBHO OBICTPO, M - KaK 3TO TMOXOXKE
JIOBOJIBHO a/IeKBaTHO PEabHOCTU CTaHAAPTHAS KOCMOJIOTHS YTBEPKAAET - HAOJII0JaeMble
Terneph YacTUIBl B KOHEUHOM UTOTEe OCTBLIH.

Ecnmm  mepBuyHBIMH  YacTHIaMH  ObUIM  YacTWIBl  |LTAHKOBCKOM  Maccel, Ipu
B3aUMO/JICUCTBUU JABYX YacCTHUILl CO3/IaBAIIOCh OKOJO 10" “o6bruHBIX" 0apuOHOB, U 3TOT
"cyn" OBUI [OBONBHO TEIJIBIM, IIO3TOMY ceHYac CyIIECTBYeT KOCMHUYECKHH
MHUKpPOBOTHOBOW (oH. OpHaKo, CKopee Bcero, He OBUIO HEKOW 'CHHTYJISpHON"
TEeMIepaTypsl, T.K. OONbIIas 9acTh SHEPTUU B3aMMOICWCTBUN TpaTWiach Ha CO3JaHUE
00bryHBIX T-wacTuil.

[Ipu sTom Coznmarens He OBUIO HUKAKOW HEOOXOAMMOCTH 3HATH/KOHTPOJIHMPOBATH - Kak
npoxoawiu mar 2 u mar-3. Co3znarens xopoto 3Hail, uTo u3 FLE Huuero xpome Kakoi-
HUOYIb HHPOPMAIMOHHON cucTeMBbI "Marepus" He MOXKET MOSIBUTHCS, U, CKOXKEM, IaHHAs
Matepusi MOIJIa UMETh HECKOJBKO TBHICSY TaTaKTHK MEHBINE WIW OOoNbIle, HO s
Cozgaresnsi, 3To OBLIO HE CYIIECTBEHHO.

Takke B THUNOTE3¢ BUAUMO TOSBISCTCS BIOJHE pAlMOHANBHBIA OTBET HAa
dbyHIaMeHTATBHBIC PU3NIECKUC TTPOOTEMY

5.3. “Uro Takoe “TeMHasi MaTepus’”,

- He Obulo OBl HWUYErOo YyIWBUTEIBHOTO, €CNH, CKakeM, 4YTo "TeMHas wmarepus"
NEHCTBUTENBHO CYIIECTBYET, 3TO MOTYT OBITH "DEIMKTOBBIE YACTHIBI , €CIIH  TPHU
CO3TaHUU "0OBIKHOBEHHON" MaTepuu TOIBKO 10-30% 3TUX YACTHUIL
npos3aumMoaeiictBoBanu, U 70-90% "penukToBBIX" CyIIECTBYIOT M0 cux mop. Ecmu 3to
yacTuilbl [11aHKOBCKOI Macchl, TO INIOTHOCTh YAaCTULl TEMHOW MaTepUU HAXOAUTCS B 10"
pa3 MeHbIIe YeM TUIOTHOCTh 0apuOHOB T.e. 3-4 yacTuIlsl B KyOe ¢ pazMepoM | MUIITHOH
METpOB.

IlockonpKy TEpBHYHBIE YaCTHUIBI B3aMMOACHCTBYIOT TOJIBKO TI'PABUTAMOHHO, OHU
MPAKTHYECKH B3aUMOJIEHCTBYIOT € "OOBIYHBIMU" YaCTHIIAMHU C BEPOSTHOCTHIO, HAa MOPSIAKU
MEHBIIEHN, YeM HEUTPUHO; U TO3TOMY



(1) - Tema, 3Be3mBI W T.I., MPAKTUYECKA TPO3PAUHBI I ITHX YACTHUIl, KOTOpPHIC,
COOTBETCTBEHHO, BpAIAIOTCSl BOKPYT IIEHTPOB MAaCCHBHBIX TeEJ, BJOJb COOCTBEHHBIX
OJMHOYHBIX OpOHUT, 00pa3ysi COOTBETCTBYIOIIME Tano, M (ii) — OHM NPAaKTUYECKU He
MONIAIOTCS OOHApYXEeHHI0, TI0 O0eUM MPHYMHAM — YPE3BBIYANHO MajlOMy CEUYEHHIO
B3aUMOJICHCTBHS U YPE3BbIYAMHO MAJION KOHIEHTPALMH.

XoTs eciu Kakoe-TO B3aUMO/ISHCTBHE MTPOU30i/IeT B KaKOM-HHOY b JETEKTOpe, ATO OyIeT
xopouro 3ametHo, 10" 9B sBisiercst BrioHe HaGII0AaeMOiT SHEPIUCH.

5.4. "Yro Takoe "TemHast Jueprus'”

BeIrmagutr  panuMoOHANBHBIM — NPENNONOKUTh, YTO 00€ HMHTEpIpEeTHPyEeMBIE  Kak
"pacmmmpeHuss TPOCTPAHCTBA"  CYIIECTBYIONIHE KOCMOJOTHYCCKHE NaHHBIE, T.C.
sKcnoHeHIManbHas "uHusnus" B Hauane u ymepeHHoe "pacummpenue” B JanpHeWIen
9BOJIIOLIMM MaTepUH, KOTOPblE Ha CaMOM J€J€ €CThb HEKOTOPBIE PACIIUPEHUS PELIETKH
FLE, nefictButenbHO OBUIM - W BBI3BAaHBI HEKOTOpOW »Hepruedd. OmHAKO 3Ta SHEPTHUSL
COBEpIIEHHO BHE (U3UKH, U MMOITOMY IOMBITKH BKIIOYUTH 3Ty - CHOBA BIIOJIHE BO3MOKHO
sHepruto Co3narens, B GU3NUECKUE TEOPUHU SIBHO COMHUTEIBHBI.

XoTs, Kak 3T0 ObUIO B WH(OPMAIMOHHON Mozenn Hauana BEINIE, 3TH SHEPTHH MYKHO
WCIOJb30BaTh MPU PALMOHAIBLHOM OIMMCAHHWU TOTO, YTO M KaK IPOM3OILIO B TMEPBBIN
MoMeHT B Hawane, wnm, Hampumep, Ijs pacIIupeHUs Ha 3- Imare, 1OcCie MOSBICHHS
"o0bpruHBIH" Matepun. B 3TOM ciaydae BBRITISOUT BO3MOXKHBIM HAWTH parriOHAILHBIC
MPUYUHBl PACIIMPCHHS, HANpUMEp, 3TO pPaCUIUpEHUE OBLIO OBl HEOOXOIUMO IS
MpeAOoTBpaIIeHus Kojuianca Marepu u3-3a "mapanokc rpaputauuu” [43] u T.4.

7 3aKiroueHue

OTOT IOKYMEHT SIBJISETCS, 1O CYTH, HEKOTOPHIM 3aKJIIOYeHHEeM sl cepuu padot, rue
paccmarpuBatorcss  "HMudbopmammsa, kak AOcomror"  KOHIENusa, HHGOpMAaIHOHHAs
¢usndeckas Mojenb, M HEKOTOpblE KOHKPETHBbIE (PHU3MUECKHe MpoOJIeMbl B paMKax
KOHILEMIMK U MOJENH, W MO3TOMY THIIMYHOE 3aKIIOYEHHE B CTAThe B ATOM cliydae ObLIO
Obl CJIMIIKOM JUTMHHBIM.

Tak 4YTO 31€Ch JHUIIL HECKOJBKO 3aKIIOUUTCIBHBIX 3aMeanI/II>'I, KOTOPBIC KaCaroTCHd
BO3MOKHOI'O pa3BUTHUA MOJCIN U €€ IPUMCHCHH B (l)I/ISI/IKe.

[lo-BugumMoMy, dTo ciegyeT caenaTh Ha TMEPBOM JTafe, 3TO pPa3BUTHE BepcUil
TPaJULUOHHBIX (U3NYECKUX TEOpHUil, KOTOpBIE B HAcTofAllee BpeMs B OCHOBHOM
Oasupyrorcsa Ha dopmanuzme CTO, B mepByro ouepenb, Ha IMOCTYJATe, YTO pPeabHOE
MPOCTPaHCTBO-BpeMst Marepun sBisietca 4D  mpocTpancTBO  MUHKOBCKOTO, TJIE
¢denomensl "[IpoctpancTBo" u "Bpems" akTyalIn3upoBaHbl B TEOPUU OMIMOOYHO.

BwmecTo aToro ¢usmka momkHa OBITH HepeopMyTrpoBaHa B COOTBETCTBHU C TEM, UTO
peanpbHOE TPOCTPaHCTBO-BpeMs Marepun ectb abcomoTHoe [S5]4D  EBKiIumoBo
MPOCTPAHCTBO-BpeMsl ¢ MeTpukoit (ct,X,Y,Z,ct), B TOM YHUCIIe HEOOXOIUMO pa3padoTaTh
teopuio 4D MomeHta wummynbca, ¢yHKIUA [amuiapToHa w  Jlarpamka, HOBYIO
(dopMyIIpOBKY TeopeMbl 00 OCHOBHBIX 3aKOHAX COXpaHEHHs B MexaHWke. Hampumep,
CYLIECTBYIOIIMIA 3aKOH COXpaHEeHHUsI UMITyJIbca He BepeH Ui 4D ummyiibca, Hampumep, B
cmyuae, Koraa (OTOH CO3MAaeT € mapy HMes, IPH 9TOM HYHCTO MPOCTPAHCTBEHHBIH
ummynse  1.022 MeV/c, mpocTpaHCTBEHHBI MMITYJIBC Mapbl PaBEH HYIIO, XOTS CyMMa
aOCONIOTHBIX 3HAYEHWH HWMITYJIbCOB D3JIEKTPOHA W IMO3UTPOHA BAONb CT -OCH paBHA
UMIyJbCYy (oTOHA.



COOTBETCTBEHHO HE00X0AMMO TepedOpMyITUPOBATh M COOTBETCTBYIOIINE OMEPATOPHI B
KM, nipu 3TOM B TaHHOM Clly4dae ciieAyromas pyHaaMeHTanbHas Gpu3ndeckas npodsiema

"Ilouemy Bpemst B QM He nMeeT COOTBETCTBYIOLEI0 oneparopa”
- CKOpee, BEPOsATHO, TaKKe OyJeT pelieHa.

D10 nmpobiema, 0HAKO, MOSIBIIAETCS U3-3a OoJiee PyHAaMEHTAIbHON NpoOIeMbl -
HecTaMOHapHOe ypasBHeHue Schrodinger

1 A 1 n .
in oy =—Hy/=——(h—V21//+Vt//); rae Hoato oneparop ['amumiibroHa, W
o(ct) ¢ c 2m
2 a2 A2 A2 0 0 0
BonHOBast dywkums, V' =(p +p, +p.°); p,=—;p,=—;P.=—— 4YacTHbIC
ox oy oz

omeparopel 3D ummynbca, NO-BHAMMOMY, CYLIECTBEHHO HEKOPPEKTHO.
[Tpuunna B ToM, 4TO B cTanAapTHOM KM onHa Habmogaemas “OHeprus’” peaibHO
uMmeer 1Ba P3HBIX orneparopa, CM., Harpumep,
https://en.wikipedia.org/wiki/Operator_(physics) :

. G,
omneparop s “NOJIHON SHEPruu’’ zha , ¥, B PEAJIbHOCTH, TAKXKE OMepaTop s

“nosHON 3Hepruu” - omeparop I'aMuUIbTOHA, YTO BBIMISLIUT BECbMa CHOPHBIM —
KaXk/1as HaOJro1aemMasi 10JKHa UMETh OJIMH OIepaTop.

[Ipu 3TOM BBIMJISIAUT BIIOJIHE OYEBHJIHBIM, YTO TNEPBBIM OMEpaTop MMEET Ty Ke
dbopMy, YTO W dYacTHBIE oOmepaTopbl HMITyJIbca. COOTBETCTBEHHO BBITJISIUT
palMOHAIBHBIM TPENOI0KUTh, YTO OMEPaTOp I “TIOJIHOW SHEPruM’’ peajbHO
€CThb OIEpaTop HMMITyJIbCa, U MOTOMY KOppekTHoe ypaBHeHue Schrodinger B
MpocTpaHcTBe-BpeMeHn Martepu ¢ metpukoi (ct, X,Y,Z,ct), 1 B COOTBETCTBUU C
TeM, uto 4D umnynsc P=mc ,u E = Pc, BIOJHE BO3MOXHO JOJDKHO OBITh KaK

. al/l 1 A 1 hz 2 =

in =—Hy =—(——Vw+Vy)=Py,rne P 310 omneparop aOCOIOTHOTO

do(ct) c c 2m

sHauenusi 4D umnynsca, u V2 =(p.° + f)yz +p.2+p,.”). Takum o6pa3oM dHeprus

A

HUMCECT TOJIBKO OAWH OIICpaTop — I'amMunbpTOHMAH.

BosBpamasce k npyrum npodiemam KM oTMeTnm, Takxe, 4To MPH pacCCMOTPEHHH
KBAaHTOBO-MEXaHUYECKUX COOBITHH M TMPOIECCOB B aOCONIOTHBIX CHCTEMax
orcuera, korna KM o0beKTbl cBOOOAHBI, MPOOJIEMBI C TPUYUHHOCTBIO, KOTOpBIE
BO3HHMKAIOT B HEKOTOPHIX CIy4asx B CTAHIApTHOH (u3uKe, HE 00pa3yloTcsd,
MIOCKOJIbKY B a0COJIOTHOH CHCTeME BCE Yachl MOKA3bIBAIOT PEabHbIC MOJIOKEHHS
00BEKTOB B HICTUHHOM BPEMECHHU

Kpome Toro mepe-hopmynupoka KM, xotopas ydteTr peanbHO cymecTByrommuii [5]4D
FLE »dwup, BHomHe BO3MOXKHO TPHBEACT K B 0Ojiee JIyUIIeM MMOHUMAHHUIO KBaHTOBO-
MEXaHUYECKUX SBJIEHUH; B T.4. BO3MOXHO CYIIECTBYIOIIEH B JEHCTBUTEIBHOCTU
(dbyHIaMeHTaIbHOW TPOOIEMBI

"Uro Takoe Ilyaum npuHOMn, W sBJASETCHd WIH HeT CWIAa, KOTOpas
OrPAHUYHUBACT YHUCJI0 M CHUHBbI (PEPMHOHOB B [JAHHOM COCTOSIHUM ''mATOM
dynnamenTaabHoii cuioii [lpupoasl" uiau 310 YTO-TO eme'


https://en.wikipedia.org/wiki/Operator_(physics)

B cranpgaptHoii Momenum  Bepcust CPT Teopembl MO3BONSET MOJYYUTH JOBOJBHO
COMHHTENbHBIE Pe3yJbTaThl, KaK, HampuUMep, pelieHue 5.2. mpoOnembl BbILE, TAE B
Hauane mosiBrinck 06e - "Matepus" u "AntuMarrepus”, ogHako, B coorBerctBun ¢ CPT
TEOPEMOH, Jajiee OHU Cpa3y Ke OKa3aJuCh Pa3esieHbl B HEKUX " MPOCTPaHCTBE-BPEMEHH "
u " a"Tu-ipoctpancTBe-BpeMeHu” (!); u mosTomy Marepusi HE COACPKUT aHTUMATEepPHUU
ceiiuac [44], [45].

Kpome Toro xaxercs Kak BIOJHE palMOHAIBHBIM MPEANOI0KHUTh, YTO JOBOJBHO
Moy isipHasi B MOWHCTpUM (¢u3uke npodiema paspadotrku “Teopum Beero”, kortopas
00BEIMHUT Bce cyluecTBylomue (yHnameHnTanpHble cwibl Ilpuponsl, peanpHO He
akTyanbHa. B geiictBurensHocT CWIIBI  NPUHIMIHAIBHO PA3MYHBl, WU HEKHE
“yHUUKAIMK’, TOYHEE OTKJIOHEHHS OT HOPMAJIBHOCTH, MOTYT HOSIBUTBHCSA TOJBKO IMpPH
HEKUX 3K30THUECKUX SHEPIHAX, KOTAa IPH B3aUMOJCHCTBUIX YAaCTHULl MOTYT BO3SHHUKHYTh
HEKHe TMpoOJeMbl C JOCTaTOYHOM KOJMYECTBOM IIOMEYEHHBIX COOTBETCTBYIOIIUMHU
sapsimamu Cun FLEs B anropuTMax 4YacTul, KOTOpbIE YacTHLBI HMEIOT B OoJjee
HOPMAJIbHBIX YCIOBHSIX.

Kakx m Ttakme mpobnembi, kak mpobiembl "cmekTpa macc" B CrammaptHoit Mogenu,
"TéMHOU 3Heprun” U "paciiupeHus: IPOCTPAHCTBA" B KOCMOJIOTUH, T.II., TAK)KE HAXOAATCA
CKopee Bcero 3a npenenamu ¢pusukd. Kpome Toro, 01HaKo, YTO HE MOKET OBITh HEKOETO
"pacuupenuss mpocTpaHcTBa' BooOmIe, B T.4. 3a MpeaenaMud (U3WKH; U TO, HTO,
COOTBETCTBEHHO, HAONIOJaeTcs, €eClIW NpPaBWIBHO HWHTEPIPETUPYETCs, €CTh B
nevicreurenpHOCTH SKcnaHcust FLE pemrerku. T.mm., Oomee cM. OCHOBHOM TEKCT.

HaKOHCLI, OTMECTUM OKCIICPUMCHTBI, KOTOpPBLIC Mpeajaratorcsa B HH(bOpMaLIHOHHOﬁ
MOACIH, T.C.:

- rae Oynmer HabmomaThes abcomoTHOe nBmwkeHne ComHeuHo#t cuctemsbl u 3emun [10],
[11], XOTS TpU 3TOM BO3MOXHO C BIIOJIHC HCHYJICBOH BEPOSTHOCTHIO, YTO WU3MEPEHHAs
a0COJIIOTHASL CKOPOCTh OYyICT TaKOH ke, KaK Ta, YTO CACAYET U3 JUIOIBHON aHU30TPOIHH
KOCMHUYECKOTO MUKPOBOJIHOBOI'O U3JTYYCHUS, - TaK KaK U3 MOACIIU CO3JaHUA MaTepI/II/I B
Pasn. 5 cnenyer, uto 3emus - kKak u A000H Apyroii 0OBEKT B MpocTpaHCcTBe Marepun —
HAXOJUTCS B CYIIECTBEHHO XOJIOMHOW 00JIacTH,

- HaOJIoIeHUE 32 KBAaHTOBOM Ipupoaoi rpaButanuu [3],[8], u

- XOTS M B JACWCTBUTENBHOCTH He(QYHIAMEHTAIbHBIN, HO BaXXHBIH, MPH 3TOM JOBOIBHO
MPOCTON W JEIIeBBIN, dKkcnepuMeHT [12], rme Oyaer mokazano, uro mocryiaar OTO, B
KOTOPOM YTBEPKIAeTCsS 4TO (DOTOHBI MPU JBUKCHHH B TPABUTAIMOHHBIX TOJIIX MEXKITY
TOYKaMH, KOTOpPbIE WMEIOT PAa3JIMYHBIE MOTEHIMANBI, HE U3MEHSIOT CBOIO DHEPIHI0, HE
BEpEH,

- KOTOPBIC JOJI’KHBI OBITH MMPOBEACHBI KaAK MOKHO CKOpEE.
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Appendix

Roland E. Allen and Suzy Lidstréom
“Life, the universe, and everything — 42 fundamental Questions”

2. Gravitational and cosmological mysteries

2.1. The cosmological constant problem
- seems this problem is outside physics, more see the main text.

2.2. The dark energy problem
- seems this problem is outside physics, more see the main text.

2.3. Regularization of quantum gravity

- this problem is essentially clarified, and corresponding experiments are suggested, see
the main text.

2.4. Black hole entropy and thermodynamics

- no comments.

2.5. Black hole information processing

- no comments.

2.6. Cosmic inflation (or an inflation-like scenario)

-..this problem is essentially clarified, see the main text.

2.7. Cosmological survival of matter (and not antimatter)
- this problem seems as rather possibly is principally solved, see the main text.


https://arxiv.org/abs/1402.0526
https://arxiv.org/abs/1902.07584

2.8. Composition of dark matter
- this problem seems as rather possibly is rationally elaborated, see the main text.
3. Understanding and going beyond the Standard Model of particle physics

3.1. Origin of family replication
- seems this problem is outside physics, more see the main text..

3.2. Origin of particle masses
- seems this problem is outside physics, more see the main text..

3.3. Supersymmetry and the hierarchy problems

- seems this problem doesn’t exist in physics, though some a small probability here can be
some real problem.

3.4. Explanation of the fundamental grand unified gauge group

- with a rather large probability the “grand unification” problem doesn’t exist as a physical
problem, and the fundamental Nature forces are practically independent of each other.
Though, because of at high energies the running of particles’ algorithms becomes be
essentially deformed, in such cases some interference of the forces is possible. , more see
the main text.

3.5. Potential violation of Lorentz or CPT invariance

- the Lorentz transformations are valid completely on macro scale, where the
transformations link macro objects “inertial reference frames” and the Voigt-Lorentz
decrement can be formed; and they are completely valid only if the macro system of frame
instruments and studied bodies is rigid. If that isn’t so, application of the transformations
is limited, more see the main text.

3.6. Apparent marginality of the Higgs self-coupling, and stability of our universe

- no comment

3.7. Quark confinement and related issues

- no comments

3.8. Phases of quantum chromodynamics and general systems with nonabelian gauge
interactions

- no comments

3.9. Additional undiscovered particles

- no comments

3.10. The unlimited future of astrophysics
- see the main text.

4. The exotic behavior of condensed matter and quantum systems



4.1- 4.6 — no comments
5. Deep issues
5.1. Higher dimensions, with geometry and topology of an internal space

- Matter’s utmost fundamental and universal spacetime is the absolute, fundamentally
“flat”, [5]4D Euclidian spacetime with the utmost fundamental and universal metrics
(et X, Y,Z ct), where the dimensions relate to corresponding degrees of freedom at FLE
states changes. Some other “topologies” seems as with a large probability would be some
purely artificial theoretical constructions, more see the main text.

5.2. Validity of the multiverse idea and the anthropic principle

- “Multiverse”, as it was seems firstly introduced in physics as a version of quantum
mechanics interpretation, seem as rather unphysical phenomenon, at least by the energy
reason: even to create the observed one Matter it was necessary to spend an practically
unbelievable portion of energy, to create infinite “number” of Matters would be necessary
to spend infinitely unbelievable portion. “Anthropic principle” seems, as that has no
physical applications, even that would be a rational principle.

5.3. Geometry and topology of external spacetime

- Matter, and the Matter’s spacetime, indeed exist as a part of the spacetime of the
absolutely fundamental and absolutely infinite “Information” Set, which — the Set’s
spacetime — has at least infinite “number” of space dimensions and at least one “true time”
dimension. However now humans know practically nothing about the Set’s content and
corresponding “external spacetime” besides that this spacetime is composed in accordance
with the common definitions of the “Logos” elements “Space” and “Time”, more see the
main text.

5.4. Origin and fate of the universe.

5.5. What is the origin of spacetime, why is spacetime four-dimensional, and why is
time different from space?

- see the main text

5.6. Origin of Lorentz invariance and Einstein gravity

- see the main text.

5.8. Origin and interpretation of quantum mechanics and quantum fields

- see the main text.

5.9. Mathematical consistency

- Matter is a rather simple informational system that is based on a simple binary reversive
logics and rather small set of universal fundamental laws/links/constants, and where
exchange by information happens as exchange completely true information. Such system
is so can be, and so is, rather effectively described by using mathematics, and
mathematics is indeed extremely effective tool. But practically nothing else than a tool.

5.10. Connection between the formalism of physics and the reality of human experience

- see the main text.



6. Potential for breakthroughs in techniques and technology
6.1.-6.2

-no comments.

7. Life

7.1. What is life?

- see the main text.

7.2. How did life on Earth begin — and how did complex life originate?
- see the main text.

7.3. How abundant is life in the universe, and what is the destiny of life?

- to answer on the question now there is no any reliable information; and that seems rather
possibly isn’t too actual.

7.4. How does life solve problems of seemingly impossible complexity?

- life doesn’t solve such problem as some critical fundamental task, more see the main
text..

7.5. Can we understand and cure the diseases that afflict life?

- that isn’t principally an fundamentally irresolvable problem in most cases.
7.6. What is consciousness?

- see the main text.

8. Who will solve the biggest problems?

- see the main text.



