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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#”, ¢ 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

“c1”’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, Y, Z, ct),
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? 1 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” Aprzg. 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 Weizsécker’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 objects that cyclically change their states with
frequency e so that a particle has energy E =/Aw=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 .

(i) 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 —7%.

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

.. . . . VL .
end by the “relativity of simultaneity” Voigt-Lorentz decrement ——-, again in
c

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

momentums of particles are P = m¢ (and particles’ energies E = Pc = mc?). 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*ly =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 myc = +(—-- p2)1/2
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

(ii) - 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 = -2, r is

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=¢"/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 FLEs 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 e 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 c¢r7 -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 7.

The Heisenberg inequalities mean just that: AS =APAx>h/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 [5]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 (i1) — 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.

As well as 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

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
- o 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
- 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
(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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"gro Takoe "IIpoctpancTBo", "Bpems", 1 HECKONBKO IPYTUX (PUIUIECKUX SIBICHUH M MOHATHHA,
B JeficTBUTENFHOCTH ecTb MeTa-(husndeckne mpobiemsl "Uro ke mzydaer gmsuka?”’. EcTe u
npyrue GyHIaMeHTalbHbIe (PU3ndecKre MpoOIeMbl, KOTOPEIE HE CYMTAIOTCS TAKUMH B (DH3HKE,
U OTCYTCTBYIOT B IyOJHMKyeMbIX cnuckax "(yHaameHTalbHbIX mpobiem”. K HUM oTHOCSTCS
po0IeMbl, KOTOPBIE AEHCTBUTEIBHO CYIIECTBYIOT, HO BKJIFOYEHBI B CTAaHIApTHBIE (PU3NIECKUE
TEOPUH, U II03TOMY SIBIISIIOTCS PyHIaMEHTAIBHBIMH "HESIBHO™, KOT/ia B (pM3HMKE OMH "pelieHb!”
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1 BBenenue

B nmanHo#i craTtbe mpezacTaBieH pan GyHAAMEHTAIBHBIX (QU3UYECKUX MPOOJIEeM, KOTOpPhIC
KpaTKo paccMaTpuBalOTCI B paMkax KoHuenuuu "HWHpopmamus kak AOGcomor" u
UHPOPMATMOHHON (HU3MYECKOH MOZIENH, KOTOpas OCHOBaHA Ha KOHIEIINH, KOTOpBIE
ObLH pazpadotansl B 2007-2020 .

K HacrosiieMy BpeMeHH B psifie MyOIHKaui aBTOpbl HOPMYIUPYIOT HEKOTOPBIC MEPEUHU
aTHX TIpoOiiem, Hampumep, [1], [2], cooTBeTCTBYIONIyIO CTaThi0 B Bukumenuu, w T.1I.,
AQHAJIOTUYHO Tpe3eHTauu [miapdepra nOBajnaTd Tpex MNpoOJieM B MaTeMaTHKE Ha



MexnayHapomaoMm koHrpecce Maremarnku B [lapmxke B 1900 romy [1]. Crimcku mpobiem
BecbMa Cx0XKH. COOTBETCTBEHHO B )Z[aHHOI71 CTaTb€ MblI pacCMaTpuBacM HCKOTOPBIC
MPOOJIEMBI OJTHOTO W3 JIOBOJIGHO TOJIHBIX CIIHCKOB B [2], KOTOpBIE pacCMaTPUBAIOTCS B
OCHOBHOM TEKCTE U KpaTKO KOMMEHTUPYIOTCS B Appendix.

OTMeTHM, OHAKO, YTO CIHCKH MPOOJeM B TaKUX MyOJUKAIMAX IO CYLIECTBY SBISIOTCS
HETIOJIHBIMU 110 OBYM npuuuHaM. [Ipexne Bcero, ecTb LENblid psn GU3NUECKUX SBICHHUM,
KOTOpbIE M3y4aeT TpaAulMOHHO ¢wiocodus, MU IO0ITOMYy B HayKe CUHUTAIOTCS
"mMetapuznueckumu”’. OJHAKO, OHU OTHOCATCA TaKKe K KOHKPETHBIM (U3NIECKUM
sapneHusM. Hanpumep, ¢wusuka, oueBMIHO, wu3y4daeT Marepuio, H  MOITOMY
MeTadu3nIecKue IpodIeMsl "KakoBa oHToJIoruu Matepun”, "aro Takoe "IIpocTtpancTBo",
"Bpems", 1 HECKOJIBKO APYTUX (PM3NYECKHUX SIBICHUN U MOHATHUH, B JEHCTBUTEIHHOCTH

ecTb Meta-usnueckue npodiaemsl "UTo ke u3yqaer Gpusnka?

Meradusuueckas npobiem "kaxoBa onTosoruss Co3HaHHS" TakKe OTHOCHUTCS K (hHU3UKe
HETNOCPE/ICTBEHHO, HauuHas ¢ (U3MYECKOW MpoOJieMbl '"MoueMy M Kak (DPU3MYECKHUC
M3MEpEeHHS U WHTEePIPeTalii U3MEPEHUH HHOT 1A aIeKBaTHBI OOBEKTHBHOHN peanbHOCTH?"
Kpome Ttoro, sta mpoGiema Oblja akTyajdhbHAa Ha TEPBBIX dTalax Pa3BUTHSI KBAHTOBOM
MEXaHUKH, U Ceiiuac JOBOJILHO aKTyalbHA.

Takue wmeradmsmueckwe MPoOIEMBI, KaK dYTO eCTh (yHIaMEeHTaIbHBIE (eHOMEHBI/
nmoustus "lIpoctpanctBo" u "Bpems, m psaag Apyrux, Takke B JIEHCTBUTEIHHOCTH
ABISIOTCS (DYyHIAMEHTAIbHBIMA (U3HYECKHUMHU IPOOIIEMaMHU.

Jpyrue mnpobnembl, KOTOpble  JAEHCTBUTENBHO  SBIAIOTCA  (yHIAMEHTaJIbHBIMU
¢u3NUeCKUMH TMpOOJeMaMH, HO HE CYMTAIOTCS TaKOBHIMH B (H3HKE, U TIOITOMY
OTCYTCTBYIOT B CHHCKax "(QyHZaMEHTanbHBIX MpobieM", SBIAIOTCS HPOOIEMBI,
BKJIIOYEHHBIE B CTaHAapTHbIE (U3UYECKUE TEOpUM, U, TaKUM 00pa3oM, SBIIOTCS
"HesiBHO" (yHIameHTanebHBIMH. Hampumep, B [2] ykaswsiBaetcs mnpobiema "Ilouemy
JacTHLIbl OOBIKHOBEHHOW MaTepuH, AyOJIHPYIOTCS MpHU BBICOKOH sHeprumu?". Tem He
MEHee, OUEBHIHO, UYTO MpobieMa "dTo TaKOe YaCTHUITHI?" TIPEAMIESCTBYET, U OYEBHIHO, UTO
TOJIBKO TIOCJIE€ PEHICHUS STOH MPOOJIEMBI MOKET OBITh MOJMYYECH PallMOHAIBHBIN OTBET Ha
NepBBINA BOIpoc, U T.4. OHaKO nepedeHb B [2] He COAEPKUT MOCIETHIOI MPOdIeMy.

CooTBEeTCTBEHHO IPOOJIEMBl PacCMaTPUBAKOTCA B 3TOH CTaTh€ B COOTBETCTBYIOLIMX
pasmenax: "Mera-pusndeckue”, "OObuHBIE HesBHO (yHIameHTtansHble", U "Jpyrue
"oObuHBIE"  QyHIOaMeHTanbHbIE"  TpoOJEeMBI, T.e. Te, KOTOpPblE CUUTAIOTCA
(hyHIaMEHTATFHBEIMH B CTaHIAPTHON (pr3uke. MBI Takke paccMaTpHBaeM B JTOM CTaThe
HECKOJIbKO KOCMOJIOTHYECKUX MpobiieM u rpobiieMy "uro Takoe JKu3Hb?

OTMeTuM, TakKe, YTO KOHLENIMS M MOAEIb OOCYXAannuch, a HEKOTOPbIE CTAaThU
KoMMeHTHpoBaiUCh B ResearchGate Net, mostomy B pasgene "Ccbuiku", Kpome
cTaHAapTHHIX HHGopManuu nansl cootTBeTcTByomme URL ResearchGate.

2 Mera-(uznyeckue npoOIeMsbl

2.1 "Yro Takoe ¢denomennl/monsaTuss "Martepus' u "Co3HaHue, KOTOpPbIe
SABJAIOTCS HamOoJiee (PyHIaMEHTAJIBHBIMM B COBpPeMeHHOH d¢uiaocopun u
Hayke'"

B moiiHcTpuM (uiocodun u nmanee B Hayke oba 3TH, Hanbomnee (yHIaMEHTaJbHBIC B
JaHHOM clly4yae, (PeHOMEHBI/TIOHATHS, SBJISIFOTCS TPUHLIUINAIBHO TPAHCLCHCHTHBIMH,

- U TIOTOMY CYIIECTBYET MHOXKECTBO INOKTPHH, IIKON M T.A. B (miIocoduu, KOTOpbIe
OCHOBaHBI Ha Pa3IMYHBIX, YACTO MPOTHBOIOJIOKHBIX MIEPBOHAYAIEHBIX TTOCTYJIUPOBAHHBIX



MPENMONOKEHNSIX, HAa4YMHAs C OCHOBHBIX W TPUHIUIHAIBGHO TPOTHBOMOIOKHBIX
¢unocopckux noxtpun "Matepuanusm”" u "HMneanusMm", KOTOpble MPUHIMIHNAIBHO HE
J0Ka3yeMbl, HE OMPOBEPraeMbl, U MPAaKTUUYECKH HE SIBISIOTCS TECTHPYyEeMBbIMH. MHBIMU
cioBamu, B prmocouu m Hayke HeT HaydyHOTo rmoHuManus "Matepun" u "Co3nanus". 1
MOATOMY HET OTBETOB Ha (PU3UUECKUE BOTPOCHI B pazjeiie | BhIIIE.

[TpaBubHBIE OTBETHI HA 3TU BOMPOCHI BO3MOXKHBI, M JIaHBI, TOJHKO B PAMKax KOHIICTIIIH
"Undopmarus kak Abcomot", [3 -5], koTopas 6su1a pazpadorana B 2007-2017 .,

- TAE CTPOro JOKa3aHO, YTO HHUYTO JPYroe HE CYIIECTBYET, KPOME HEKOTOPBIX
WHPOPMAIMOHHBIX MATTEPHOB/CUCTEM MATTEPHOB, KOTOPHIC SIBJISIOTCS JJIEMEHTaAMHU
aOCOMIIOTHO  (DYHJaMEHTAJILHOTO W a0COJIOTHO  OECKOHEYHOIO MHuosxecTBa
"Undopmanms".

Koropoe (MHOXECTBO) CYIIECTBYET a0OCOMIOTHO OOBEKTHBHO IEHCTBUTEIHHO, MOTOMY
YTO OHO MPUHIIMITAATBHO, JIOTUYECKH, HE MOXKET OBITh HECYIICCTBYIOIIUM, U TaK SBIISCTCS
aOCOJIOTHO BEYHBIM, HE UMesI Hauaya M KOHIIA CYIIIeCTBOBAHHSL.

COOTBETCTBEHHO, OMONHHUTENBHO K TPAJUIMOHHBIM HauOonee  (QyHIAMEHTATbLHBIM
(heHOMEHAM/TIOHATHAM BBIIIE, CYIIECTBYET CIEIyIomIas mpobiaemMa, IeHCTBUTEIRHO Ooee
(dyHIaMeHTaNbHas, YeM CYLIECTBYIOUINE B MIHHCTpUME MPOOIEMBI, U KOTOpas He UMEeT
PaIOHAIBHOTO PEIICHUS B COBPEMEHHOHN (rIocCO(UU U HAyKe:

2.2 "Yro Takoe "Unpopmanus"

B KOHIENIHH AAHO MPEACIbHO OOIIee OMpeIeIeHne abCOMOTHO (yHIAMEHTAIbHOTO
¢enomena "Hudopmanms":

"Undopmanusi ABIAAETCS TO, YTO IOCTPOEHO B COOTBETCTBHMH C MHOKECTBOM/
cucteMoii adcoioTHO (pyHmameHntaabHbix IlpaBuia, Bo3moxkHocteil, KosmuecTB H
T.J. - MHOKecTBO/cucTema "Jloroc'" B koHuenmuuu ".

nn

Wnu, npyrumu cnoBamu, 35eMeHTH MHOKecTBa ""Jloroc" "nenator HeuTo nHbopmarmen'.
Heckonbko mpumepos "Jloroc" anmeMeHTOB, KOTOphIe OYAYT, MOCKOJIbKY OHH HE WMEIOT
pallMOHANBHBIX OIpEAETIeHUH B OQUIUaTbHOH  HayKe, HAaydyHO OIpPENENCHbl H
WCIIONB3YIOTCS Jajee B 3TOH crarhe: mpexnae Bcero, 31o "llpoctpancteo", "Bpems",
"Jlornyeckue npasuna”, "Oueprus, "M3menenue"

CootrBerctBeHHo "Matepus" u "Co3HaHue" CTaHOBATCS HAy4YHO OIpPEACICHHBIMH —
"Matepus" u "CozHaHue" SBISIIOTCS CTPOrO HHUYEM HWHBIM, Kak HEKOTOphIE
MH(OPMAIIOHHBIE CHCTEMBI, TO €CTh KOTOPBIC CAETaHbl U3 OJHOTO U TOTO e Marepuaa
"Unpopmarus", 1 B COOTBETCTBUH C TEM K€ MHOXKECTBOM 3eMeHToB "Jloroc".

U3 sToro onpeneneHus CIeAyeT OTBET Ha CIEAYIONY0 GyHIAMEHTATIBHYIO MPOOIeMy
2.3 "lloyeMy 1 KaK Ji10AH UHOTAA 3(PPEeKTUBHO U3Y4aOT MaTepun"
- MIOCKOJIBKY 00a, Matepus u mro6oe Co3HaHHE [BKIIOYAs 4eJI0BEUECKOe]| CACIaHbl TOIBKO

u3 "Madopmanun", HET HUYETO yAWBUTEIBHOTO B TOM, YTO KaKas-TO MHPOPMAIOHHAS
cucTeMa, KOTopas CIIOCOOHa MOMy4YuTh HHGOPMALMI0 O IPYruxX HHGOPMAIMOHHBIX

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

“(byHIIaMeHTaHBHLII/I OTHOCHUTCA K (beHOMCHaM/ TMOHATUAM, KOTOPLIC SABJISIOTCA (l)yHILaMeHTaHLHBIMI/I B MaTepI/II/I n
“CO3HAHMH Ha 3€MJ'[€”, BKJIrO4Yass CO3HAaHHUE 4YCJIOBCKA, B (I)I/IJ'IOCO(i)I/II/I 1 B €CTCCTBCHHBIX U COLIMAJIbHBIX HAayKaX.



CHUCTEMaxX W aHAIM3WUPOBATh e¢ Jorudecku, T.e. “‘Co3HaHWe” , JemaeT 3TO WHOTIA
aJIeKBaTHO OOBEKTHBHOHM PEalbHOCTH, B TOM 4YHCIE, KOrna oOpabaThIBaeT MOydYeHHYIO
MH(POPMAIUIO O HEKOTOPHIX O0BEKTaX, COOBITUSAX M Tpoleccax B Marepuu. boinbiie o
CO3HAHUU CM. TIEPBYIO AMMIPOKCUMAITHIO (PYHKIIMOHATHLHOW MOAeNN co3Hauus [16].

2.4. HexoTtopbie 3s1eMeHTbI MHOKecTBA "'Jloroc' kak gyHraMeHTaIbHbBIE
(puznueckune npodaIeMbl

BonpmuHCcTBO 3eMeHTOB MHOecTBa "Jloroc" TpaHCUEHACHTHBI B MAHUHCTPUME, B TO
BpeMs KaK HEKOTOpBIC W3 HUX SABIAIOTCS MeTa-pusndeckuMu  (heHOMEHAMU/TIOHATHSIMH,
MO3TOMY UX HAayYHBIC ONPEIIEIICHUS SBISIOTCS COOTBETCTBYIOIIUME (hyHIAMCHTAIbHBIMHU
¢usnyeckumu rpodieMamu. B aTom pasgene Takue mpoOIeMbl 3TO:

2.4.1 "Yro Takoe KosnuectBo "Ineprus"

- DHeprus sBisieTcsl sneMeHToM MHokectBa "Jloroc" [5], [7], KOTOpwIid abCOIIOTHO
HEOOXOMUM JJIsl U3MEHEHUs, B TOM 4YHCIE, KOHEYHO, JUII CO3AaHUs, JII0OOTro/KaXa0ro
MH(OPMAIIMOHHOTO TATTePHA/CHUCTEMBI. JTO MPOUCXOAWT  M3-3a (YHIAMEHTAIBHON
BHYTPEHHEH JIOTHYECKOH MIPOTHBOPEYMBOCTH APYTOro aOCOMOTHO (yHIAMEHTAIBHOTO
[Takxke 31emenTa MHOkecTBa "Logos"| peHomeHa/mousTus "M3mMenenue”:

- [IpU KAXKXJA0M U3MCHCHHUHU YCTr0-TO JaHHOC COCTOSAHUC SABIACTCA OAHOBPECMCHHO IMPCIKHUM,
JaHHBIM, H 6y,ZIYHII/IMI/I COCTOSAHUAMHU, TOraa KakK BCC€ OTH COCTOAHHA OTIHYAKOTCA IIO
OIIPEACICHUIO. OTO JIOTUYECKHUM HOHCEHC.

JUId TIpeofoneHnus 3TOTO JIOTHYECKOTO 3alpeTa W3MEHEHWM NpU KaKIOM H3MEHEHUHU
HE0OXOMMO 3aIUIaTUTh 110 IBYM ITyHKTaM:

(i) — dYroObBl W3MEHWUThL [B TOM YHCIE CO3MaTh| HEKOTOPBIA WHOOPMAIIMOHHEII
MaTTePH/CUCTEMy HEOOXOJUMO TOTPATUTh HEKYK HeHyseBylo mnopiuio KomaudecTa
"Dueprus". OQHAKO 3TOr0 HEAOCTATOUYHO, €CJIU HOPIUS SBJSETCS KOHEYHOU, U T0ITOMY,
KpOMe€ TOTO0,

(i) — B HNEHCTBUTENBHOCTH MpH JIOOOM M3MEHEHHH HW3MEHSIOLIeeCs COCTOSHHE Ha
HEKOTOPOM YpOBHE/MacITade OKa3bIBACTCs HEONPEAEICHHBIM — “‘aJJOTUIHBIM .

U3 n31105KEHHOTO B JJAHHOM pasJielie CleqyeT OTBET Ha CJIeIYIOIYI0 (yHIaMEeHTAIbHYIO
npobaemy:

2.4.2 Tlouemy B Marepun kBaHTOBbIE 3P (PeKThI CYylIECTBYIOT BOOOIIE

3ameTuM, OJHAKO, 4YTO (HaKT HEBO3MOXKHOCTH JETCPMUHUCTHYCCKUX HEIPEPHIBHBIX
A3MEHEHHNI 4ero-To Obul mokazaH Oomee 2500 mer Hasaxg 3€HOHOM B €ro OJIECTAIIMX
anopusix, Koraa 3eHOH, 10 CYTH, MTpeJIcCKa3al KBaHTOBYIO MexaHuKy (KM).

OtHocutensHO KM oTMETHM 31ech Takke, YTO W3 KOHLENIMU CIEAYeT OTBET Ha
CIEeYIOIIY 0 (HeSBHO) (yHIAMEHTAIbHYI0 (DHU3UYECKYIO TPOdIIeMy:

2.4.3 «Illouemy B KM cymecTByeT mocCTyJaT, YTO BCe YACTHIBI JAHHOI0 THIIA
HWACHTHYHBI H MI0YeMY 3TO aJeKBATHO peajbHOCTH"

- 3TOT MOCTYJAT SBJISAETCS aJeKBATHBIM PEaIbHOCTH, IOTOMY 4YTO BCE TAaKHE YaCTULbI
SIBIISIFOTCS KOIIMSIMM OZJHOTO M TOTO K€ MH()OPMAIIMOHHOTO NATTEPHA, YTO €CTh TUIHMYHAS
cUTyanusi B HHQOPMAaIIHH.



To, uro BbImE B 3TOM pasuenax 2.4.1- 2.4.3, mo cyuiecTBy, SIBISETCS OTBETOM Ha
($yHIaMEHTaIBHYIO TPOodIIeMy:

2.4.4 "Yro Takoe puznveckuii mapamerp "IHeprusa"

- OJIHAKO, OTBET ocTaercs "MeTadu3muecku" HEMOIHBIM, DHEPrusi OCTaeTcs Hambojee
TaWHCTBEHHBIM  JjieMeHTOM MHOKectBa "Jloroc". TemM He MeHee, IIOMHMO
BBIIIEU3TIOKEHHOTO [A7 4ero HeoOxoamma OHeprus], yxke IMOHSATHO, 4TO OHEeprus
NOBOJIBHO "Tymas". M3MeHeHHsT B MEHSIOIUXCS MH()OPMAIMOHHBIX MaTTepHAX/CUCTEMAX
B KOHEYHOM UTOTe OIpPENesIFoTCS  KOHKpeTHOW wuHpopMamueid B JTHX
MaTTepHAaX/CUCTEMaX, MPAKTHUCCKU HE3aBUCUMO OT THUIIA 3aTPAuCHHON YHEPTHH.

OpHako A0 CHX TIOp 3TO HE CIMIIKOM BaXKHO B (pusuke. [IpuumHa B TOM, 94TO MaTepus -
3TO JOBOJIBHO TIPOCTasi JIOTMYECKash CHCTeMa, KOTopas 0a3upyeTcs Ha OTpaHHYCHHOM
MHOKECTBE (hYyHIAMCHTAJIbHBIX U YHUBEPCAIBHBIX 0A30BBIX JIOTMYECKUX MPABUII/3aKOHOB,
CBsi3el M KOHCTaHT (moapoOHee CM. HUXKe), Tlle OOMEH dHeprueil mpu B3anMOACHCTBUSIX
MaTepuaNbHBIX 00BEKTOB, B TIyOWHE, TpeIeNbHO CTaHAAPTU3UPOBAaH M YHHUBEPCAJEH, U
MOTOMY 3aBHCUMOCTD JICHCTBUS DHEPTUU OT Pa3iuyus HHPOPMAIIMOHHOTO CONCPIKAHUS B
Pa3IMYHBIX MAaTEPHATBHBIX O0BEKTaX OKA3hIBACTCS HECYIIECTBCHHOM.

U 10, 4TO KaXkeTcs BechbMa peajbHbIM, IIOX0Xe YTO CYIECTBYeT Ooiee pyHIaMEeHTaIbHbIH
W MOIIHBIHA, yeM QeHomeH "Oueprusa" — ¢enomen "Jloruka". U Hudopmanusa cama,
COOTBETCTBEHHO, XOTS DHEprus Ha MEPBBIH B3IJSI BBIJLIAUT KaK 4YTO-TO BHEIIHEE
Wndopmaruy, HampuMep Kak AaHHBIM O Y€M-TO, TEM HE MEHee, eciii Obl CyILIeCTBOBAJIO
COCTOSIHME “‘HMYTO”, T.e. Korga Obl He ObUIO HHYEro, BCE pPaBHO Obl MPHUIMITHAIHO
cymectBoBaio Owl (“HyneBoe yTBepkeHre” B KOHIEHIINH) TUHAMUYECKOE OECKOHEYHOE
LUKINYECKOEe YTBEP)KIEHUE ‘“HET HUYEero KpoMe HMH(popManmuu O TOM, YTO HET HUYEro
Kpome...”

W3 BBIIEN3I0)KEHHOTO CJIEAYeT OTBET Ha CIECAYIOUIMHA (yHAaMEHTANbHBIH (QU3HYeCcKui
BOIIPOC:

2.4.5 "Yro Takoe "Unepuus"

- WHepnus ectb abCOMOTHO (yHAaMEHTANbHBIH ()EHOMEH, KOTOPBIA XapaKTepU3yeT
JIOTHYECKOE  CONPOTHBICHME  M3MEHEHMAM  M3-3a2  BHYTPEHHEH  JIOTMYECKOH
npoTuBopedrnBocTH peHomeHa "M3menenue" Beime. Kak u sHeprus, nuepuus B Matepuu
MOXeET OBITh, M, cOrmacHO HBIOTOHY NeHCTBUTENBHO, OXapakTepH30BaHa, (PU3HMYECKUM
mapameTpoM " mHepumanmbHas Macca'. OTMETHM 37eCh, YTO ATO HE HMMEET HHKAKOTO
OTHOIICHUS K CYIICCTBYIONIEMY B CTaHAAPTHOM (HU3UKE OOBICHEHWIO TOTO, YTO
WHEPIHOHHAs Macca eCTh KaKoe-TO JeHCTBHUE Mol Xurrea.

[MomyTHO OTMETHIM JIOBOJBHO TOMYJSIpHOE B OGUIMANBHOW (DU3WMKE BBIPAKCHUE, UTO
"SHEepPrus U Macca 3TO JBE CTOPOHBI OJTHOM MOHETHI, KOTJa OJHO M3 HHUX IPEBpaIlacTcs B
npyroe”. DTo MpUHIUIHATLHO HeBepHO. O0a abCcoMoTHO (HyHIAMEHTATbHBIX (heHOMEHA
"Oneprus" w  "HHeprmusa" — meHCTBUTEIRHO  CYIIECTBYET BCeraa B KaKIOM
MH(GOPMAITHOHHOM TMAaTTepHE/ CUCTEME, B TOM YHCJIE B KaXJIOM MaTepHalbHOM OOBEKTE,
HO OHM TPHHIMIHAILHO pa3HbIC, U TaK, CKa)KeM, MPH B3aMMOJICHCTBUSAX B Matepuu
MpeXIe BCEro OJHEpPrus MpeodpasyeTcs/mepepacnpeieiseTcsl B DJHEPrHI0, XOTA C
00s13aTeTbHBIM COITPOBOKIAIOIINM npeoOpazoBaHHEM/TiepepacipeieieHIeM
WHEPLUATBHON MacChI.

2.4.6 "Yro Takoe "IlpocTrpancTBo" u "Bpemsa"

OTBeT Ha 3TH BOIPOCH! B KoHUenuuu [5]:



"IIpoctpancTBo” u "Bpems" ecth abcomoTHO PyHmamenTanpable [IpaBuna/Bo3MoxHOCTH
[>nementsl MHOXecTBa "Logos'"], koTopblie aOCONIOTHO HEOOXOAMMBI, YTOOBI JFOOOMU
MH(GOPMAITMOHHBIN MATTEPH/CUCTEMA MOT CYIIIECTBOBATD:

- "IIpocTpaHcTBO" HEOOXOUMO AJIS CYLIECTBOBAHUS JIF000H HH(OpMAIK BOOOIIE, U

"Bpems”, pomomauTensHO K I[IpocTpaHCTBY, HEOOXOIWMO IS  HEKOTOPBIX
MH()OPMAITMOHHBIX TATTEPHOB/CHCTEM dYTOOBI OBITh JUHAMHYCCKUMH, T.€. MOTIH
W3MEHHTHCSL.

"IIpocTpancTBo" kKak B03MOKHOCTB, JeTacT BO3MOXKHBIM pPa3MEIICHHE B KOHKPETHBIX
"mpocTpaHcTBax"  KOHKPETHBIX  WH(DOPMAIIMOHHBIX  MATTEPHOB/CUCTEM,  KOTOpEIC
(mpocTpaHCcTBa) MPU 3TOM PEANU3YIOTCS KaK KOHKPETHBIE HA0OPHI  "MPOCTPaHCTBEHHBIX
M3MEpeHHn”’, KOTOpble (M3MEpeHHUs) HEOOXOMUMBI ISl aKTyalu3allid HE3aBUCHUMBIX
cTerneHel CBOOOABI KOHKPETHBIX MATTEPHOB/CUCTEM ITPH U3MEHEHUH WX BCEX BO3MOXKHBIX
COCTOSIHU.

B Bumy Toro, uto IlpocTpaHCTBO €CTh JIoTMUecKas BO3MOKHOCTH, HaOOpH M3MEpEHUI
(OpMUPYIOT KOHKpPETHBIE, M MPUHLUUIHAIBHO WH(QUHUTHBIE, “‘MPOCTPAHCTBEHHbIE
KOHTeWHepH!" I KOHKPETHBIX MAaTTePHOB/CUCTEM OAHOTO THma. [lJIs mpocTpaHCTBa BCe
pPaBHO - CKOJBKO IATTEPHOB/CHUCTEM OJHOTO THWIIA, T.€. KOTOPHIE MOCTPOEHBI HA OJHOM
MHOXECTBE JIOTHYECKHX HpaBI/IJI/CBH3eI>'I KOHCTAHT, U IMTO3TOMY HMCIOIIUX OIHU MU TC KC
CTEIeHU CBOOOIbI TP 00pa30BaHUU U U3MEHECHHUSX, HAXOATCS B KOHTCHHEpE.

U Ttak xe Bce paBHO — B KaKHX MECTaX B KOHTEHHepe pa3MeIIaloTcsl MaTTEPHbI/CHCTEMBI.
EnuncTBeHHOE TpeboBaHue, KOTa MPOCTPaHCTBO AeiicTByeT kKak I[IpaBuio, 3To TO, 4TO
pas3InYHbIC MATTEPHBI/CUCTEMBbI TOJDKHBI PA3IENATHCS HE HYJIEBBIM “TIPOCTPAHCTBEHHBIMU
WHTEpBaaMu', ¥, TakXke, JIO00H MaTTepH/CUCTEMa MOJDKHBI 3aHUMATh ‘‘HEHYJICBOU
MIPOCTPaHCTBEHHBIN HHTepBan" ["MpocTpaHCTBEHHBIH 00BeM', eciu ecTh 0ojee OJHOTOo
WHTEpBaja B pa3HbIX u3MepeHusix|. B atom [IpoctpancTBo ecTh Hanbomee ol1iee mpaBuiio
TpaMMATHKH, KOTOPOE UMEHHO MOATOMY CYIIECTBYET BO BCEX YEJIOBEUYECKUX S3bIKAX.

[Mockonpky mrobass wuHGOpManus aOCONMIOTHO (yHIAMEHTaTBbHO HE MOXET OBITh
HECYIIECTBYIOIIEH, BCe MPOM30ILIO/CylecTBOBAIO B MHOoxecTtBe "HMHbopmarus'; Bce
MIPOMCXOIUT/CYIIECTBYET, ¥ BCE TPOU30HICT/OYIET CYIIECTBYET BCETA;

- KOHKPETHBIE aTTePHBI/CUCTEMBI, BKITtouast Mateputo nu Co3HaHHE, IPOCTO MCIOIb3YIOT
BCETr/la CYIIECTBYIONIME KOHKPETHBIC HPOCTPAHCTBEHHBIE H3MEPEHHS H3 aOCOIIOTHO
0ECKOHEYHOT0 ‘‘yuciia” MPOCTPAHCTBEHHBIX HM3MEPEHHUI BCEro MPOCTPAHCTBA-BpEMEHU
MHOXecTBa B KOHKPETHBIX aKTyalH3alusAX TEeKYLIero COCTOSHHA KOHKPETHBIX
NaTTePHOB/CUCTEM, KaK TO €CTh, HAampuMep, I Martepud W JIOAed B JaHHOM
aKTyaJlu3alMy 3BOJIOLUN BeeneHHOoM.

"Bpems", kak Bo3M0:KHOCTb, B OCHOBHBIX 4epTax sIBJIsieTCsl aHaimoroM IlpocTtpaHcTsa,
OHO €CTh "MIPOCTPAHCTBO TSI HM3MEHEHHBIX COCTOSHUN MEHSIOIINXCS MTATTePHOB/CUCTEM
U CYIIECTBYCT/IEHCTBYET B KOHKPETHBIX Ciydasx (OpMHUPYsS, B TOM YHCIIE,
COOTBETCTBYIOIICE "BpeMEHHOE U3MepeHue" Ui TUHAMUYECKUX MaTTEPHOB/CUCTEM.

Tem He MeHee, Bpems nMeer cymectBeHHoe oiinuue oT [IpocTtpanctBa: mis Bpemenu
BCE PaBHO - [0 KaKOH MPUYMHE/KaKUM ITyTeM, B KaKOW CTENEeHH Kakoil cBOOObI U T.A., U B
KakoM HH(OPMAIIIOHHOM MAaTTEPHE/CUCTEME ITPOU30LIIO H3MEHEHHE.

[Moaromy B naHHOM clly4ae JIOCTaTOYHO UMETh TOJBKO OJIHO aOCONIFOTHO
(byHIaMEHTaIbHOEC M YHUBEPCALHOE M3MEPEHHE, KOTOPOE CYHIECTBYET U JICHCTBYET BO
BceM MHOXeCTBE "Undopmarua" mis BceX HW3MEHSIOIIMXCS COCTOSHHMA BCEX

JUHAMHYCCKUX JJICMCHTOB MHO)KeCTBa, B KOHLCTIIUHN HCIIOJb3YCTCA COOTBCTCTBYIOIIII/Iﬁ

"

TEpMMH “U3MepeHue "HCTHHHOE BpeMs"”.



Bpems, xak IIpaBuiio, Takxke NEHCTBYET TaK, YTO MEXIY Pa3IU4YHBIMU COCTOSIHUSIMU
MEHSIIOIMXCSl TATTEPHOB/CUCTEM [OJDKEH OBbITh HEHYJeBOH "BpeMEeHHOM WHTepBan'.
OnHako B 3TOM ciyyae 3TO NpaBwio, B oriauuue oT [IpocrtpancTBa, mO-BHIMMOMY,
ompenenseTcs ABYMs, Ha TIEPBBIA B3TJIS/ Pa3HBIMHU, a0CONIOTHO (yHAaMEHTAIBHBIMH U
"BHemHMMHU a1 Bpemenun" npuumnamu. IlepBas 3akmrouaercd B TOM, 4TO Jr00as
uHpOpPMaIHsl, €CIH MOSBHINCH, HE MOXET OBITh HECYIIECTBYIOIIMH, W TO3TOMY
clemyromee W3MEHEHHOE COCTOSHHE HE MOXET '"CTepeTh" TpeIsiayliee COCTOSHUE.
Bropas 3axmrouaeTcst B TOM, YTO HEMPEPHIBHOE U3MEHEHNE COCTOSIHII HEBO3MOXKHO M3-3a
JIOTUYECKON BHYTpEHHEH mpoTuBOpeYnBOCTH (eHomena “l3MeHeHwe” BhINE, U
M3MEHEHUS IPOUCXOIAT TOJIBKO IIPU HEHYJIEBBIX BPEMEHHBIX HHTEPBAIax

Takum 00pa3oM, ecTh €lle OJHO OCHOBHOE pasznuuue IIpocrpanctBa u Bpemenu. Ilpu
JI000M HM3MEHEHHH Kakoro-mnbo HMH(pOPMAIMOHHOIO MATTEPHA/CHCTEMBI 3TOT IATTEPH
/cucTeMa TMEpeMEIaeTcsi B HM3MEPEHHH BPEMEHH Ha COOTBETCTBYIOLIMH BPEMEHHOMN
uHTEpBal Al B KaXKIOM Cilydae, KOTa H3MEHSIOINICS marTepu/cucreMa GUKCHPOBaH B
MMPOCTPaHCTBEC, U IIPU KAXKIOM HU3MCHCHHUH €TI0 IPOCTPAHCTBCHHOI'O IIOJIOXKCHUA HA,
Harnpumep, Ax .

COOTBETCTBEHHO MOCJICAOBATCIIBHOCTE IMPOHICAIINX BPEMCHHBIX HWHTCPBAJIOB IIpU
U3MCHAIOIIUXCA COCTOAHHAX OAHOTO M TOI'0 XKC HaTTCpHa/CI/ICTCMBI - 3TO JAIBHIKCHHC
HaTTGpHa/CI/ICTCMI:I B UIBMCPCHUU UCTUHHOI'O BPEMCHHU.

[IpoctpancTBO M BpeMst 00pa3yIoT KOHKPETHBIC "MyCThIe KOHTEHHEPHI" - "MpocTpaHcTBa-
BpeMeHa”, Jis KOHKPETHBIX JUHAMUYECKUX MATTEpHOB/cMCTeM. HakoHell B AaHHOM
paszene caenaeM KpaTKoe 3aMeyaHHe K CYIIECTBYIOIIEMY ONpEACNCHHIO BPEMEHHM B
odunuanpHON Qusuke. ITO onpenercHue Brepsbie nan HetotoH. [19]
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... ...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, HICTUHHOE, U MaTeMaTHYECKOE BpeMs, caMo 1Mo cede M CBOeH IpHUpojie
TEYET PABHOMEPHO HE3aBUCHMO OT 4Yero-IM0O BHEIIHEro, W, APYTHMHU CIOBaMH,
Ha3bIBACTCS MPOIOJDKATEIHFHOCTD ”

opu 3TOM Ui Herotona COOTBCTCTBCHHO, YacCbl IIOKA3bIBAIOT TCYCHUC BPEMCHU
HE3aBUCHUMO OT BPEMCHHU, U TOBKO IOTOMY, UTO OHU TAKKC TUKAKOT PaBHOMCPHO.

- ¥ 9TO ONIpeAeieHHE, OJHAKO IBYMS PEISTHBHCTCKHUM MOAW(PHUKAIMIMHU, OCTACTCS B
¢uzuke. CornacHo nocrymnaro, CTO, Bpems: (1) — HE TOJNBKO TeueT paBHOMEpHOIO 3To
TE4YEHHE 3aBUCHUT OT JBID)KEHHS, U, TOTJla KaK B CTAl[MOHAPHOI cHUCTEME OTCYeTa BpeMms
Te4eT B COOTBETCTBH C ompejeneHHeM HploTOHa, B ABMXKYIIMXCS CHCTEMax TEUYEHHE
BpeMeHH 3amemisiercsi, U (i) — Bpemsl ympaBisieT MaTepuallbHBIMH TellaMH, N 3TOM, B
T.4., 4aCaMH, U [IOTOMY “BPEMsI 3TO TO, YTO CUUTHIBAIOT Yachl ~, COOTBETCTBEHHO Yachl B
CTaIlMOHAPHBIX CHCTEMax OTCYeTa IMOKa3plBalOT “HboTOHOBCKOE” Bpems, U B
JIBIKYIIMXCSL CHCTEMax— 3aMelieHHoe BpeMsa. KpoMe TOoro 30T MOTOK BpeMEHHU
HaOIojaeTcs Kak Hekas “‘ctperna Bpemenu” [20].

U3 xoppektHOro ompenenenus “BpemeHn” Bble CleqyeT, 4TO NPUHIMIHUAIBHO HE
MOXET OBITh HHKAKoro “HbIOTOHOBCKOro”, “HOpMaNBHOTO”, ‘‘3aMeMIIEHHOTO”, W T.IL
ITOTOKa BPEMEHHM, W HHUKAaKHX ‘“‘CTpell BpeMeHH . Marepus, W KaXIblii MaTepHaTbHBIN
00BEKT, TPOCTO TOCTOSIHHO, B COOTBETCTBHU C 3aKOHOM COXpaHEHHUS DHEpPTHH,
M3MEHSIOTCS, U TaK ABUXKYTCA BO BPEMEHH, MEPEXO0lsd U3 JAHHOTO COCTOSHHUS B dalle
HauOoyiee BEPOATHOE COCTOSHHUE; KOTJa HM3MEHEHHS JIETePMUHHPOBAHBI, 3TO JIHIIh
03HAYaeT YTO BEPOSATHOCTh paBHa 1.



2.5 Yto Takoe "Ku3un"

JlBe u3BecTHBIC cerofHs (yHmaMeHTalbHbIe HHPOPMALIMOHHBIE cUCTeMbl "Matepus" u
"Co3HaHue" IPUHIUITHAIEHO Pa3INdHbI, TOTOMY YTO OHHM OPTaHM30BaHBI, CYIIECTBYIOT H
M3MEHSIOT CBOM COCTOSIHUSA, T.€. IBOJIOIMOHUPYIOT M Pa3BUBAIOTCS, OCHOBBIBASCH Ha
MPUHIUITHAIEHO PA3JIMYHBIX MHOXECTBaX 0a30BbIX 3aKOHOB/CBsI3Ci/KOHCTAHT. XOTS OHU
U CTPOSITCSl TOJIBKO B COOTBETCTBUHU C OJHUMHU U TemHu ke "Jloroc" snemeHTamu, B TOM
gucie anemMeraToM "Jlormueckue [IpaBuma”.

B Hactosmiee Bpemsi NOIM 3HAIOT TOJBKO OAHY Bepcuio Co3HaHUS, “‘CO3HAHHME Ha
[Tnanera 3emus”, pa3IWYHBIE BEPCHH KOTOPOTO HMMEET Ka)XI0€ JKUBOE CYIIECTBO Ha
3emiie, BKIto4ast onei,. OcHOBHOE paznnune Mexny Marepueit u mo0siM Co3HaHMEM B
MHoxecTBe

- B TOM, 4TO Marepus NPUHIMIHAIBHO 3aKpbiTas B MHOXKECTBe cucTeEMa
MH(OPMAITMOHHBIX MaTTEPHOB/CUCTEM, rae B3aMMOJEHCTBUA MEeXIy
MaTTepHAMH/CUCTEMAMH TIPOMCXOJAT Kak OOMEH COBEpIIEHHO WCTHHHOW W CTPOTO
ompeneneHnol napopmarieit. Matepus sIBISICTCS 3aKPBITOH CHCTEMOM Tak)Ke M3-3a TOTO,
YTO MaTepualbHble 00BEKTHI MPOCTO HE MOHUMAIOT HH)OPMAIIMOHHBIE TATTEPHBI JPYTUX
ameMeHTOB MHOXecTBa; M, KpOME TOTO, B S3bIKE, HA KOTOPOM MaTepHallbHbIe OOBEKTHI
o0mIaroTCs APYT € IPYroM, HE CYIIECTBYET IOHATHA “He TMOHATHas wHopmarms . U
MMEHHO TI03TOMY Marepus ABIsSeTCs CTaOUIBHON CHCTEMOI,

- TOTJIa KaK CO3HaHWs, B TOM 4rcie "homo sapiens sapiens co3HaHue" BepcHsi, CIOCOOHBI
00IIaThes B IPUHIIMIIE, TIO-BHIUMOMY, C JIFOOBIM 3JIeMeHTOM MHOXECTBa, B TOM YHCIe B
ClIydasix, KOTJa TOJy4YeHHas WHGOpMAanUs HE MOXKET OBITh HCTOJIKOBaHA KAaKHUM-TO
CYIICCTBYIOIIIMM CIIOCOOOM, HAa4YWHAs C OMNpEACTCHUS TakoW uWHpopMaIlmMu Kak
"HerroHsATHAS HHpOopManus'".

CooTBeTCTBeHHO, Kaxjaas wu3 o0Ooux, Marepus u Co3HaHHME TaK CYIICCTBYIOT H
W3MEHSIOTCA B CYIIECTBEHHO pAa3HBIX MPOCTPAHCTBAaX; XOTS, CO3HaHWE Ha 3emIe
JNEHCTBYEeT TakXKe B TPOCTpaHCTBe Marepum, KOrja OHO YIPaBISET MPaKTHUIECKU
MaTepuaNbHOU cucTeMoi "Tenmo +Mo3r”. O0a COOTBETCTBYIOIIME MPOCTPAHCTBA-BPEMEHA
MMEIOT OJTHO M3MEpPEeHHe MCTUHHOTO BPEMEHH, KOTOpOe MPHHIUITHAIBHO OIHO oOIiee B
MHoxecTBe.

Takum 00pa3om, HE MOXKET OBITh KaKOH-THO0 "IMEPIKEHTHOCTH" KaKOT0-IN0O CO3HAHUS
u3 JII000H MaTepHaIbHOI CTPYKTYPBI, KaK 3TO MPENIaraeTcsi BO MHOTHX CYIIECTBYIOIIUX
ceityac "reopuax" u "pemeHusx" mpoOiemMsbl "pa3yM-Teno/Mo3r” H T.I., B HEBPOJIOTHH,
¢dusuke, T.11.

HNudpopmarmonnas cuctema "co3Hanue Ha 3emiie" Moria Obl, B IPUHIUIIE, CYIIECTBOBAThH
B MHoOxecTBe  mapauienbHO ¢ BO3MOxkHBIM Co3marenem Martepuu eme no Hauana
Marepuu.

OnHako, MOCKOJIBKY CO3HAHUE SIBJISIETCS MPHHIHUIHAAIEHO OTKPHITOH WH(POPMAIMOHHON
CUCTEMOM, '"KHU3HB" TAaKOW CHUCTEMBbl ObLIa JOBOJILHO TPYJHOM B HECTaOWIBHOU W,
BO3MOYKHO, JECTPYKTHUBHOM, cpeie MuoxkecTBa. Tak 4TO BHUIMMO, JaHHas BepcuUs
CO3HAHHUS UCIOJIb30BaJIa BO3MOXHOCTh CHIENaTh ceOe HEKUH MaTephalbHBIA J0M,
cnenuduyecku cHopMUpPOBaB B OHO-MOJEKYJaX HEKOTOpPhIE aTOMbl Marepuu, Mpekie
BCETO KaK CTa0MIIbHYIO PE3UACHIIMIO M UCTOYHHUK SHEPTHH NP (GYHKIIMOHUPOBAHHH KaK
TMHAMAYECKON cucTeMbl. Takum o0pa3oM, )KHU3Hb, CKOpee BCero, HECKOIBKO MHUJUIHAP/IOB
JIeT Ha3aJ MOsSBUIIACh Ha 3eMIie.

[Tocne sToro, "cozHanne Ha 3emiie" Pa3BUBAIIO MPAKTHICCKH MaTEPHATHHYIO PE3UICHITHIO
B COOTBETCTBUHU C BIIOJIHE OUYEBHUIHO HAOIIOIaeMBIM TpeHAOM "Bce Oonee u Oonee 3a
npenensl Martepun” B Apyrue perdoHsl MHOeCTBa, BIUIOTH A0 "homo sapiens sapiens”



BEpCHHU. DTa BEPCHUS UMEET XOPOIIO Pa3BUTYIO CITIOCOOHOCTH 00padaThIBaTh HHHOPMAIIHIIO
B caMOM BbICOKOM, "pexkuM yma” (“mind mode”), pexxume, T.e. koraa uHGOPMAIUSL
abCTpaKTHA, T.€. B HEKOTOPBIX CIIy4asx 0e3 MPsAMOro OTHOIIEHUS K TOMY, YTO POUCXOIUT
B Matepun, ¥ OTHOCHTCS K KAKHM-TO JIPYTUM 3JeMeHTaM B MHOeCTBe.

Hecmotpss Ha TO, 4YTO CO3HaHWE NPUHIUIHAILHO OTJIMYAETCA OT Marepuu, OHO,
OYEBHIHO, MOXKET PEANbHO BO3JCHCTBOBATh HA MATEPUAITLHBIC MATTEPHBI/CHUCTEMBI, KOT/Ia
MUJUTHAPBI JIET Ha3aJ CICNajao IepBble OMO-MONeKy/asl Ha 3emie. M Tenepb CO3HAHUHU
VHPaBISIIOT MPAKTUYECKA MAaTEPUAILHBIMHU TEJIAMH JKUBBIX CYIIECTB. JTa CIIOCOOHOCTH,
Mo KpalHe# Mepe, Asl OOBIYHBIX UYEIOBEUSCKMX CO3HAHHWI, B TOM 4YHCIE OOJBINUHCTBA
(bm3uKoB, Kpaiine cimabas, ¥, COOTBETCTBEHHO, HA CaMOM JeJie HeT KaKou-To "mpobiema
HaOmonarens" B Qusmke:

- Tpu TO00OM DKCIIEPUMEHTe HW3ydaeMblidi, B TOM YHCJIE€ KBAaHTOBO-MEXaHWYECKHUH,
MaTepHaJbHbIi  OOBEKT/CHCTEMA/TIPOLIECC  B3aMMOJICHCTBYET C  UYECIOBEUECKHMH
MarepuaabHBIMH MHCTPYMEHTaMH, 4TO HabOmogaercs kak “komutarnc W -¢yHkiun” B
CTPOTOM COOTBETCTBHH C 3aKOHaMU/CBS3SIMH/KOHCTAHTaMH, KOTOpbIE MICHCTBYIOT B
Marepun, xorma Ha KM macmtabe Bce B MaTepun, HE3aBUCUMO OT - B OKCIEPUMEHTAX
JroNel WK 03 OHBIX, MMOCTOSHHO MPOUCXOJUT Kak OeckOoHeuHble mernu kosuancoB ‘V -
¢$yHKUIUM, ¥ T 1. ,

- U BCE€ 3TO, IOBTOPHUM, IIPOUCXOJNUT BHE KaKOU-THMO0 3aBUCUMOCTH OT TOTO, CYIIECTBYET
wii HeT "HaOironarens".

Bonpme o "co3manmm Ha 3emie" CM. TepBOe MPHOMMKEHHE (QYHKIIMOHAIBHOW MOACITH
co3Hanus [16], [17].

3 "OObrunblie HesBHBIE" (PyHAAMEHTAIbHBIC TPOOIEMBI

Brimre nan Hambonee oOmmii oTBeT Ha MeTa-pu3ndeckuil BOMPOC “dTO Takoe BOOOIIE
Marepusa?” - Matepuss aOCONIOTHO TOYHO SBISAETCS HWH(MOPMANMMOHHON CHCTEMOM
MH(POPMAITMOHHBIX TATTEPHOB U TOJCUCTEM, KOTOpPHIC SBISIOTCS YACTHUIIAMH, IOJISIMH,
TeJaMH, KOCMOIIOTHYECKHUMH OOBEKTaMH W T.A. B 3TOM pasmene Mbl mpeacTaBisieM psiz
paIMOHAIBHBIX W, BIIOJIHE BO3MOJKHO, aeKBAaTHBIX PEaTbHOCTH OTBETOB HA MPOOJIEMBI,
CBA3aHHBIE C paMKaMud oOmiero (¢yHIaMEHTAILHOTO BOMpOCAa: IMOYeMy  dTa
nH(GOPMAIIMOHHAS CUCTEMa SIBJIICTCS TaKOM, KaKoW OHa ecTh. [IpoOjaeMbl B OCHOBHOM
CUMTAIOTCSl pEIICeHHBIMH MO yMoidaHuio" B (HU3UKE, HECMOTPS Ha HX pPEaNbHO
TPAHCIEHACHTHYIO PUPOTY.

3.1 Yro Takoe Joruveckas 0aza MmaTepumn

OTBeT ¢ OOMNBIIOI BEPOATHOCTHIO JOJDKEH OBITh, U TaK €CTh B HH(pOPMAIIMOHHON MOIenH
[7], B COOTBETCTBUHM C ABYMS JCUCTBHTEIHHO (yHIAMEHTATBHBIMH OTKPBHITHSIMH B XX
BEKeE:

- B COOTBETCTBHUH ¢ BhIgaromieiics "Ur-rumote3oit”" von Weizskecker B 1953-54 rox [20,
21] uro ecmu Marepus Ha hyHIAMEHTaIbHOH ITyOWHE OCHOBAHA 110 IBOMYHOH JIOTHKE, TO
MPOCTPAHCTBO AOKHO OBITH 3D, U mpocTpancTBO-BpeMsi Marepuu AeHCTBUTENEHO UMEET
3 pa3MepHOCTH TPOCTPaHCTBA. JTO OBLJIO, C OJHON CTOPOHBI, BBIAAMOMIASCS THIIOTE3a,
KOTOpast OOBSCHSET, TOYEMY IPOCTPAHCTBO MaTepHH sBisieTcs 3D, U, ¢ Ipyroil CTOPOHEI,
TOT (aKT, YTO MPOCTPAHCTBO ACUCTBUTENBbHO 3D SBISIETCS MOIIHBIM J10Ka3aTelbCTBOM
TOTO, YTO THITOTE3a MOXKET OBITh MPABMILHOM, U

- B COOTBETCTBHU C BblAatommMcsi OTKpbiTueM Openkuna-Topdmu [22], xoTopbie
MOKa3aJil, YTO €CJIM HEKOTOPbIC MAaTTEPHBI B CHCTEME OCHOBAHBI HAa 00PaTUMOH JIOTHKE, TO
cucTeMa MEHseTCs IIPH B3aMOJCHCTBUAX B HEl 0e3 pacceMBaHMA SHEPIUU 3a Mpeaeaamu



cucteMbl. B gaHHOM ciiydae Matepusi 3Hepruss Morja Obl paccenBaThCsl IJIe-TO B
MHoecTBe; TakuM 00pa3oM, Mmoxoxe, OepexiuBbiii Co3narens MaTepus HCIOJIb30Ba
3TOT (hakT; ¥ MOTOMY B MaTepuu NeHCTBYET 3aKOH COXPaHCHUS SHEPTHUU.

COOTBETCTBEHHO, KOHKPETHOE MPOCTPAaHCTBO-BpEMsI KOHKPETHOW HWH(POPMAIMOHHON
cucteMbl “Matepuss” uMeeT 3 "4HCTO MPOCTPaHCTBEHHBIX' M3MepeHus. Ilockoiabky 3Ta
cucTeMa JWHAMHYECKas, KaK JTO CJeQyeT W3 OJKCIePUMEHTaIbHBIX JIaHHBIX,
MIPOCTPAHCTBO-BPEMsI UMECT TaKKe M3MEpEHHE "HCTHHHOE BpeMs', ¢, KOTOPOE SIBIISETCS
aOCOJIIOTHO YHHMBEPCANBHBIM M OOIIMM JUIsl BCEX TUHAMUYECKUX 3JIEMEHTOB MHOXeCTBa.
Jlamee B maHHOW cTaThe, TaK Kak 3TO B HMH()OPMAIMOHHOW (PH3MYECKON MOAENH, IO
HEKOTOPHIM TPHUYMHAM (CM. HIDKE), BMECTO "f" /IS W3MEpeHHsS WCTHHHOTO BPEMEHH B
OCHOBHOM HUCIIONIb3YyeTcs ""cf”’, ¢ eCTh CTaHAapTHAsI CKOPOCTH CBETA.

Kpome m3MepeHuii BbIIIe MPOCTPAHCTBO-BpeMs MaTepuu MMEeT elle OJHO M3MEpeHHe,
JUId peanu3aldyd oOpaTHOW IOCIeAO0BAaTENIbHOCTH H3MEHEHHH, KOTOphle B HEKOTOPOM
CMbICNie "HE3aKOHHBI' B HMCTHUHHOM BpPEMEHHU, KaK HEKue 'IyTeIIeCTBUS HazaJ BO
BpEMEHH’, YTO MPHUHIMITHAILHO 3alpelieH0 B HCTUHHOM BpeMeH. JlaHHoe m3MmepeHne B
JIECTBUTENHPHOCTH €CTh CHeNH(pUIecKoe IPOCTPAaHCTBEHHOE HM3MEpEHHe, OTHAKO OHO
aKTyaTM3UPOBaHO B MaTepuu BO MHOTHX YepTax, Kak UCTHHHOE BpeMs. DTO U3MEPEHHE B
MH(GOPMAITMOHHOW (PH3UIECKOI MOJIeNIn Ha3bIBaeTcs "KOOpAWHATHOE BpeMs', "7, Tak KaKk
ATO UMEHHO "BpeMs, KOTOpOE MOKa3BIBAIOT Yackl" [IopoOHee CM. HIXKE], © B OCHOBHOM

JUTSI 9TOTO U3MEPEHUS UCTIONIb3YeTCs MeTpHuKa "ct”.

Takum oOpas3oMm, mpocTpaHCTBO-BpeMsi Marepuu ecth abcomotHoe [S]4D EBkmumoso
MPOCTPAHCTBO-BpEMsI - IMYCTOW KOHTeMHep, rie Marepusi CyIIeCTBYeT M TOCTOSIHHO
M3MEHsETCs, ¢ MeTpuKoii (ct, X, Y, Z, ct), tae "ct" "koopauHaTHOE Bpemst”, "ct" UCTHHHOE
BpeMs, U X, Y, Z aBusoTca 3 uM3MepeHus MpocTpaHCTBa. M3MepeHus, Kak MOKa3aHO B
paszmene 2 Bbllle, NPUHIUNUAIGHO OECKOHEUHBI IO OIPEAETICHHIO IPOCTPAHCTBA MU

BpPEMEHHU.

C mouareM  "TPOCTpPaHCTBO-BpeMsa" B  (H3WKE  CYIIECTBYIOT  CIIEIYIONTHE
(dyHIaMeHTaIbHbIe IPOOIEMBI

3.2 SIBnsieTcs 1M MPOCTPAHCTBO-BpeMs a0COJIOTHBIM HJIN HET

Ota npobieMa He CyIIECTBOBAJIA B MEXaHHUKE MOKa He ObUIa OTKPHITa (PyHAaMEHTAIbHAS
OM cuna, u naxke B HepBble TOAbI IOCE pa3BuTUs Teopuu MakcBemn-Jlopenua, roe 9M
O00BEKTHI, COOBITHS M TIPOIECCH CYIIECTBOBAIM W TPOUCXOIMIA, KaK HEKOTOpHIE
BO3MYILEHUS B HEKOTOPOM "3¢upe”, PUKCUPOBAHHOM B COOTBETCTBYIOILIEM a0COIFOTHOM
EBxmunoBom mpoctpanctBe. Oanako B koHue 1800-x romoB cTano sICHO, YTO, TOXOXKE,
MIPUMEHEHUE OYeHb MOIITHOTO MPHHIIAIIA OTHOCUTEIBHOCTHA K DM mporieccaM U COOBITHAM
NPUBOJAUT K  HEKOTOPHIM  MAapaJoKCalbHBIM  IOCHEICTBUAM, KaK,  CKaXKeM,
"oTHOCUTENBHOCTH OJHOBpeMeHHOcTH". Kazamock Takke, 4TO H3-3a ATOTO MPHUHIIUIA
HEBO3MOXKHO peallbHO Ha0moIaTh aOCONOTHOE MPOCTPAHCTBO M COOTBETCTBYIOIIEE
a0COJIIOTHOE JIBHIKEHHE TEJ.

H. Poincare niican o abcomotHoM nBuxkennd B "Hayka u runoresa [23]:

"... OnAath ke, HeOOX0oAUMO OyaeT UMETh 3(HUp, YTOOBI TaK Ha3bIBAEMbIC aOCOJIIOTHBIC
JIBU)KCHUS HE OBUIM WX MEPEMEIICHUSIMH 110 OTHOIIEHUIO K MyCTOMY IPOCTPAHCTBY, a IO
OTHONICHHUIO K YeMY-TO KOHKPETHOMY. JTO KOrJa-HHOYyIs OyaeT mocturuyto? S Tak He
IyMaro, U s 00BACHIO, II0YEMY, U BCE XKe, 3TO He a0CYPAHO, ISl APYTUX HE Pa3Ae/IsiOIINX
3Ty TOYKY 3peHus ... Sl Imymaro, 4To Takas HaJekAa WILIH30pHA; 3TO OBUIO ObI, TEM HE
MeHee, HHTEPECHO TI0Ka3aTh, YTO YCIEX TAKOTO POJia, B OMPEACICHHOM CMBICIE, OTKPOET
JUTSI HAC HOBBIN Mup ...”



OnHako, U3 TOTO, YTO JAXKe B CIlydae ecii adCONIOTHOE MPOCTPAHCTBO JACHCTBUTEILHO HE
MOJKET HaOJI0IaThCs, OUYEBHUTHO, HE CIEAYET, YTO OHO HE CYHIECTBYET. TeM He MEeHee, 9TO
OBLTO MOCTYTUPOBAHO B TIEPBOH BEPCUH CrieUalibHOM Teopun oTHocuTenbsHocTH (CTO) B
1905 [24]. beno Taxke MOCTYJIMPOBAHO, YTO HET COOTBETCTBYIOMIETO (‘‘CBETOHOCHOTO”
a¢upa, KOTOPBHIH ObUT OBl OCHOBAaHWEM HEKOTOPOH aOCOJIOTHOW CHUCTEMBI OTCUeTa.
CootBerctBerHo B CTO ©Obu1 BBemeH emie OAWH IOCTYJIAT, YTO aOCONIOTHO BCeE
WHEPIMATBHBIC CUCTEMBI OTCUETa A0COTIOTHO MOTHOCTHIO SKBUBAIICHTHBI U JISTUTUMHBI.

W3 mocnemHero mocTynara HEMOCPEACTBEHHO M HEABYCMBICICHHO CIIEAyeT Jroboe
KOJIMYECTBO OECCMBICIICHHBIX (PU3UYECKHUX, JIOTUYECKHX, OWONOTMYEeCKHX U T.II.
CIIEICTBHM; caMO€ MPOCTOE M XOpoIIo m3BecTHoe " Bospaxkenue [unrma mpotus CTO"
[25], ero Goiee M3BECTHBIN U O0JIee CIOKHBIN BapuaHT "mapanokc omu3Henos" [15] u T.1.
B T.4. To, 4TO BCe HMHEPIMOHHBIE CHCTEMBI HE MOTYT OBITh a0CONIOTHO ITOJIHOCTHIO
SKBHMBAJIEHTHBIMH, OBUIO JOKa3aHo 3eHoHOM ele 2500 et Hazan. B camoM nene, Bo Bcex
cHUCTeMax OTcueTa, Iiec AXW/UIeC M uepernaxa IBHKYTCS ¢ Pa3IMYHBIMH CKOPOCTSMH,
Axwinec NeHCTBUTENBHO MEPEroHsET Yepernaxy - HECMOTPS Ha TO YTO 3TO JIOTHYECKU

3aMpeIieHo, eClU JBIKEHHEe 000MX HEMPEephIBHO - M3-3a "ajorumynoro" ApAx > 5 Ho

ATOT JIOTUYECKH 3allpeT HECYIICCTBEHEH B YHHUKAJIBHOW BBIICICHHON CHUCTEME, TJIe
yepenaxa B MOKOE; B 3TOH cucTeMe AXHIUIeC pobOeraeT MUMO depernaxu 0e3 Kakux-mbo
JIOTUYECKUX TIPOOIIeM

Haxe omHOro GECCMBICICHHOTO CIEACTBUS, KOTOPOE NPSMO M OJHO3HAYHO CIEyeT U3
[OCTyJaTa BBINIE, JOCTATOYHO JUIA COBEPLICHHO CTPOTOrO BHIBOAA C IPUMEHEHHEM
CTpOroro ‘“mokasaTeqbCTBAa OT MPOTHBHOTO” UYTO MPOCTPAHCTBO-BPEMS MaTepHH
abCcoMIOTHO; M 3TO cieayeT u3 onpenenenuid [Ipocrpanctsa u Bpemenu soime. OgHako,
3TH mocTyaaTthl SR onpenesneHsl Kak UCTUHHBIE NOCTYJAThl B OQULIMAIbHON (PU3UKE 10
CHX I10D.

CootBercTBylOLIe HaOmoAeHHe  aOCOJIOTHOTO [BM)KEHUS, T.€. [BIJKGHHUS Tela B
abcomoTHOM 3D mpocTpaHCTBE, 3TO TOJIBKO TEXHUYECKas 3afjaua, KOTopas MOKET ObITh
NPUHIMIIHAIBHO pelleHa, KaK TO0Ka3aHO B MH(GOPMALMOHHOW MOAENIH, W abCONIOTHAs
CKOPOCTH Mapbl 4aCOB MOXKET OBITh U3MepeHa yxke ceituac [10], [11].

3.3 CymecrByeTt wiu Het B Marepuu "3¢up"

N3 xopomo 000CHOBaHHOW WHTEPHpPETAlMA CYMIECTBYIONNX AKCIEPUMEHTAITBHBIX
JaHHBIX, YTO TPOCTPAHCTBO-BpeMs BpeMEHHM ecTh abcomotHoe [5]4D EBkmumoso
MPOCTPaHCTBO-BpeMsi ¢ MeTpukoi (cz, X, ¥, Z, ct) B Pazn. 1 BbIme, KaKeTcst JOBOJIBHO
PalMOHAIBHBIM MPEANOJIOKHUTh, YTO U3MEPEHUSI B IMPOCTPAHCTBE-BPEMEHHU OTHOCUTCS K
CTEMEHsSM CBOOOBI MPH U3MEHEHHH COCTOSIHUS HEKOTOphIX aHaynoroB ¢GoH Weizskecker
"Urs”. XoTs, KOHEYHO, He OykBadbHO - [5]4D ¢yHAaMEHTaNbHBIX OWHAPHBIX
peBepcuBHBIX Jormueckux snementoB, (FLE). Kak u BBemeHume, COOTBETCTBYIOIIETO
(uKcHpOBaHHOTO B aOCONIIOTHOM MPOCTPaHCTBE-BpEMEHHU 3(upa, T.€. TUNIOTHOM pelIeTKH
FLEs, xak 3T0 caenano B MHPOPMAIMOHHON MOienu 7], BBITTISAUT palMOHAIBHO TaK JKe.

Kpowme Toro, B Mozenu, OCHOBBIBAsICh Ha CYIIECTBYIOIIMX SKCIEPUMEHTAIbHBIX AaHHBIX,
nmocTynrupoBaHo Takxe, uto 4 FLE "pa3mepa" (B MeTpuKke NMpOCTpaHCTBA-BPEMEHH BHIIIIE)
WICHTUYHBI U paBHBI [lmaHKOBCKOM JrHE; py n3MeHeHnn ouHapHbIX FLE cocrostanii —
nanee "FLE-dmumax", cOOTBETCTBYIOIIMHA HHTEPBAT BpPEMEHH paBeH [lIaHKOBCKOMY
BpeMeHU. [loaTOMy JBH)KEHHE MaTepUalbHBIX OOBEKTOB B IPOCTPAHCTBE-BPEMEHHU
npourcxoaut "paBHBIM oOpa3zoM" (equal footing) Bo Beex [5]4 n3MepeHUsIX MPOCTPAHCTBA-
BPEMEHH.

[MocrynupoBanne »>dupa u3 [5]4D FLE mno3BonseT mNpOSCHUTH psin  APYTHX
(yHIaMEHTaTBHBIX (PU3UYECKUX MPOOITIEM:



3.4 Yto Takoe "gacTuubl"

B odunmansHOl (M3MKe YacTHIBI NPUHIMIAAIBHO €CTh HEKHWe TPaHCICH/ICHTHBIE
O0O0BEKTHI - B BUy TOTO, YTO OHU €CTh HEKOTOPBIE MPEAMETHI TPaHCIIEHASHTHOH Martepuu.

Kpowme Toro, n3 nHpOpManMOHHON KOHLENINHN BBILE U U3 SKCICPHUMEHTAIbHBIX TaHHBIX
ClleflyeT, 4YTO 4YacTUIbl, - KOTOpble aOCOJIIOTHO HAaBEpPHOE €CTb HEKOTOphIE
WHQPOPMAIIMOHHBIE MATTEPHBI/CUCTEMBI, €CTh HEKOTOpPhIe O0BEKTHI, KOTOPHIE MOCTOSHHO
WU3MEHSIFOT CBOU COCTOSIHHS; OJHAKO, TIPH 3TOM, SIBJISIFOTCS| CTAOMIIBHBIMU,

- BIIOJIHE pallMOHAJIBHO CJICAYET, YTO YaCTHULHBI SABJIAIOTCA HEKUMU O6T>GKTaMI/I, B KOTOPBIX
COCTOsAHUA HU3MCHAIOTCA HUKINYCCKH C YacTOTOH @ TaK, 4TO YaCTHULbBI UMCIOT SHCEPTHUIO

E=ho= mcz,m UMHEpLMallbHasg Macca - Kak Takas TMIOTe3a MosiBujiach eme B 1920-x
rojax kak " Zitterbewegung " rumnoresa ne bpotins [26], [27].

W3 srtoro CJICAYET HCCKOJBKO €CTCCTBCHHO IMPCAJIOKCHHBIX - W NOCTYJIUMPOBAHHBIX B
MOJCJIN BBILIC, - pallMOHAJIBHBIX NPCAITOJIOKCHUSA:

(i) - yacTHLBI €CTh HEKOTOpbIE HUKINYecKue Bo3MyIueHuss marpuubl FLE, xotopbie
MOSBIISIFOTCS TIPU BO3ACHCTBHU HEKoToporo 4D ummynbsca Ha HekoTopbii 3¢upHbIil FLE,
KOTOpBIM, TOCTe BO3/ACHCTBUS, ‘mepeBopaumBaercs” (“flips”) w pganmee BBI3BIBAaET
nocienoBaTenbHbli flipping cocennux FLEs.

Uro6s! Be3BaTh flip — 1 cooTBeTcTBYyIOMME TocienoBarenbhble flipping a¢upubix FLE
Boyb mpssmoit 4D muHME, Korma "flipping Touka" pacmpoctpansercs B 4D adupa u 4D

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

JOCTaTOYHO OECKOHEYHO Majoro wumiyibca. OHAKO, €CM UMITYJIEC He OSCKOHEUHO
Maueld, flipping Touka He MOMKET PacHpOCTPaHATHCA CO CKOPOCThIO OoJblle, YeM C, U
ITO3TOMY OJHOHAIIPABJICHHOE MBMKCHHE IIPEeBpaliaeTcs B HEKOTOphie "BHHTOBOE"
newkenne "flipping Toukn" Bromp HekoTopoit 4D  "cnmpamu" IHMKIHYECKOTO
nocnenosatenbHo flipping - u Tak npeueccupytomux FLEs. OTMeTHM, Takke, 4TO B 3TOM

caydae “flipping Touka” IBHXKETCS BIONb “‘CApalii”’ CO CKOPOCTBHIO c\/z , Kak OBl
¢bmunmmuar FLEs mpomcxomut “mo auaroHanmw”, TeM He MeHee (poHT  “‘cimpanm’
JBIDKETCS  BAOJIb HANpaBJICHHs BO3ACHCTBYIOIIEro uMmyibca ¢ 4D ckopocTeio cBera, ,

C.

Opnnako Hekotopod "4D ocu 4D cnupanu" MateMaTHUYecKd HE CYLIECTBYET Kak 4D
BekTopa B 4D moampocTpaHCTBe-BpEMEHH, TaK YTO PACHPOCTPAHCHHE BO3MYILEHHS B
adupe TpeBpalacTcs B paclpoCTpaHEHUE, BO3MOXHO, WM OWBEKTOpa WM TEH30pA.
[TosTomy flipping cymecTBeHHO He "TodeyHOe” - B 000MX, B MOJNPOCTPAHCTBE-BPEMEHH a
B 2¢upe. TeM He MeHee, pacIPOCTPAaHEHNUE MMEET HAIpaBJIEHHE - HAIIPAaBICHUE BEKTOpa
BBI3BABUIETO BO3MYLICHHE WMILYJbCa, M, KpOME Toro, Bo3Mmyuienue FLE penietku
"cnupans”  HaOdrOmaeTcs  OKCIEPUMEHTAIFHO  Kak  TOYeYHas  YacTHIa  IpH
B3aMMOJEHUCTBUH. C APYTUMH TOYCUHBIMHU YacTHLAaMH. OTCIOA BHITVISAUT PallOHATBHBIM
MIPEAMOI0KUTE, YTO "TOUEUHBIC B3aUMOJCHUCTBHN" SBISIIOTCS B3ammonelictBus FLEs
YacTH, T.e. "pa3Mep TOYKU B3auMojeicTBUs" paBeH wiu Onm3ok [lnaHkoBCKOW uMHE,
XOTSl  MOJIOKEHUE TOYKH B3aUMOACHCTBHSA B NPOCTPAHCTBE CIy4alHO B BIIOJHE
“HeToueqHON” obacTu.

(i1) - W3 CYIIECTBYIOIIMX SKCHEPUMEHTATBHBIX JaHHBIX, KaK NPEACTaBISETCS, JOBOJIBHO
palMOHANIBHO MPEAIONI0XKUTh, , YTO "paauyc" "cnupanu" Bbime paBeH KomMnToHOBCKOM

JUIMHE YacTHLBI, A =——, ¥ COOTBETCTBYOIIKE "crupaibHbiii" MoMeHT ummyibsca "FLE
me

flipping Touku" yacTuipl paBeH koHctante [lnanka, 7 .



(ii1)) Kpome TOT0, COOTBETCTBEHHO BCETIa MBIKYIIHECS YaCTHUIIEI, IBJISIOTCS B HEKOTOPOM
CMBICIIE "TUpOCKOMaMu'", KOTOpbIE BCETAa OPUEHTHPOBAHBI, OTHOCUTEIHHO HaIpaBIeHUS
pacrpocTpaHeHusl.

(iv) - U3 3KCIIEpUMEHTANBHBIX JaHHBIX TaK JK€ CIEAYET, YTO B Marepuu CyIecTBYIOT J1Ba
OCHOBHBIX THIIa YacCTHUI], B 3aBUCUMOCTH OT TOTO, KaKuM 4D-UMITyJIbcOM OHH CO3Iar0TCsl.
B mopmenu, 310 "S-yacTHIBI, KOTOpBIE CO3MAIOTCS MPOCTPAHCTBEHHO HAINPABICHHBIMH
UMITyJIbcaMH, W "T-4acTHIBI, KOTOpBIE CO3JAIOTCSI HMMITYJIBCAMH, KOTOpPBIE OBLIH
HaIpaBJeHbl B "KOOPAMHATHOM BPEMEHHU T.€. BAOJb CT-OCH.

Takum o0pazom, S-gacTuirel, HarpuMep, GOTOHBI, BCETAa MEPEMEIIAOTCs TOIbKO B 3D
MIPOCTPAHCTBE M TOJBKO CO CKOPOCTBIO CBETA, T-4acTUIBI MEepeMeIaloTcsi B U3MEPEHUHN
"KOOpIMHATHOE BpeMs" CO CKOPOCTBIO CBETA, €CIIM HaXOAATCS B TIOKOoe B abcomoTHOM 3D
npoctpancTBe. Ecnu mocie mpocTpaHCTBEHHO HANPABIEHHOIO HUMITyJbca T-dacTuia
JBUDKETCS TaKKe€ B IMPOCTPAHCTBE, €€ CKOPOCTh B M3MEPEHHUH "KOOpAMHATHOE Bpems"
yMmeHsbluaercs B JlopeHn ¢akrop, B cooTBeTCTBHH ¢ Teopemoii [Tudaropa.

3aMeTuM, OIHAKO, YTO TO, YTO BBILIE B ITOM DPa3liesieé OTHOCUTCS IOJHOCTBIO TOJBKO K
(dyHIaMeHTaIbHBIM YacTUlaM. Eciy yacTuiia COCTOUT M3 HEKOTOPBIX (PYHAAMEHTAIBHBIX
YacTHUL, HEKOTOPBIE TYHKTHI BBIIIE, HE ABIIAIOTCS AEHCTBUTEIBHBIMU.

Ot BbIIEYKa3aHHOTO clieAytomas (QyHAaMeHTanbHas TpoOJieMa IMO-BUIMMOMY MOMKET
OBITH CYIIECTBEHHO MPOsICHEHA:

3.4.1 YTo Takoe CIMH YaCTHII

"Croun" BBomgutcss ad hoc B KM kak "4mCTO KBaHTOBO-MEXaHHUYCCKHU' (PU3MUSCKHUN
napameTp 4YacTHUIIBl C [ENBI0 COTJIACOBAHUS TEOPUH C IKCIIEPUMEHTOM, HO B MOJICIH OH
MOJy4YaeT BIOJHE "KJIACCHYECKUH" CMBICH - 3TO JEHCTBUTENILHO HEKOTOPBI MOMEHT
HMMITYJIbCa, KOTOPBIH ecTh mpoekuus Ha 3D mpocTtpancTBe 4D 00BeKTa BBIIIE, ¥ TTOITOMY
BIIOJIHE E€CTECTBEHHO CIIMH MOXET OBITh J00aBJIEH/BBIUTEH K/OT, CKakeM, 'OoJiee
KjaccuueckuM" opOWTaNbHBIM — YIJIOBBIM MOMEHTaM, Koropwsle Takxke ad hoc

MOCTYJIMPOBAHBI B PU3NUECKUX TEOPHSX.

OpHako, u3-3a MaTeMaTHYECKOTO OrpaHUYEHHUs BBINIE, HAOIIOJaeMbIi B HEKOTOPHIX T-
gactunax 3D "momeHT wummynsca" '"cmuH" oOTIMYaeTcss OT 3HA4YEeHHUA ''peanbHOro"
"MOMEHTa MMITyJibca", KOTOPOe paBeH 7, U HaOIoJaeTCs MpU B3auMOJCHCTBHAX B 3D

[POCTPAHCTBE PAaBHBIM Eh

[TosToMy dyHaameHTampHble T-gacTHIBI ABIAIOTCS depmuonamu. Jlmst  S-gactui
MaTeMaTU4YecKoe OTpaHHYeHHE BhIIIE HE ABISAETCS CYIIECTBEHHBIM, H S-4aCTUIIBI UMEIOT
"peanpHbIi" cruH /i (sBisiroTcst 6030HAMU). XOTS M 3/1€Ch €CTh OrPaHHYCHHUE, MOMCHT
UMITyJIbca S-4acTUI] HE MOKET HMETh MMPOEKLHUIO Ha CT-0Ch, ¥ IO3TOMY MMEET TOJIBKO /IBE
[POCTPAHCTBEHHBIX MPOCKIHU 171 .

TO, YTO BBINIC OTHOCHUTCA TOJBKO K (bYHHaMCHTaJIBHBIM QJICMCHTAPHBIX YaCTHL, T-
YaCTUIbI, KOTOPBIC ABJIAKOTCA KOMIIO3UIIUAMUA (1)}’H,Z[aMeHTaJ'IBHBIX qacTul, MOTyT UMECThb
OCIIBIC CITMHBI.

W3 ompenenenns, 4ro ecth abcomOTHO (pyHAaMeHTaNbHBIA (eHoMeH "HHeprus" Bbie
CIIe/lyeT, 4TO BCe/Kaxns, S- U T-, 4acTHIBI MMEIOT HEKOTOPYIO WHEPIHIO, U TIOATOMY
BCe/Kak[asi YacTHULBl UMEIOT MHEPUUOHHBIE Macchl. Ho B 3TOM ciydae ecTh, XOTS U HE
OCHOBHOE, OJJHAKO (PU3NUECKH BaKHOE, pazianyue: T-4yacTUIbl OTIMYAIOTCS OT S-4acTul B
TOM, YTO OHM UMEIOT MHEPLUOHHBIE “‘MacChl OKOS’, B TO BPeMs KaK S-4aCTHIbl BIIOJHE
€CTECTBEHHO TaKOI'0 HE UMEIOT.



Ot »TOTO (hakTa ClemyeT CYIIECTBEHHOE MPOSCHEHWE Clemylomel (yHIaMEeHTaTbHON
MPOOJIEMBI:

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

U3 DKCIIEPUMEHTAIBHBIX JAHHBIX CIEAYET, YTO HEWTPUHO SBIAIOTCS QyHAaMEHTAIbHBIMU
(depMUOHaMH, COOTBETCTBEHHO T-yacTWUIaMH, M TO3TOMY HMEIOT HEHYJIEBBIE MAacChl
nokost Kpome ToOro, HEWTPWHO, MOCKOJBKY HMX MAacChl IOKOSI SKCTPEMAIbHO Majbl, B
peanbHBIX HKCIIEPUMEHTAX JBWKYTCS TPAKTHUECKH CO CKOPOCTBIO  CBEeTa, T.6. C
oompimmu  Jlopenn ¢dakropamu. [lostomy “momentsl mMmmyinbca” “flipping Toukm”,
BerencTeue moBopora B (X, cr) mwiockoctu (MpH ABMKEHHH BIOJTb X-0CH), HAIIPABIICHBI

IIPAKTUYECKHU ITOJIHOCTHIO BJIOJIb MPOCTPAHCTBEHHOTO HAIPABICHUS JBIXKEHUSI, U MIOTOMY
HaOJIFOIal0TCs OyMyur paBHBIME 71 . DTO BBEIECHO B (DM3HKE KaK TO, YTO HEUTPUHO UMEIOT
“cnivpanbHOCTh”. JlaHHas CIUPabHOCTh MOYTH HaBEpHSAKA HE OTINYAETCS, HAllpUMEp, OT
CIMpaJIbHOCTH 3eKTpoHa ¢ JlopeHn ¢akropoM, mycts, 100 u Gosee; U, Kak 3TO eCTb B
Clly4ae ¢ 3JIEKTPOHOM, 3JIECh HET MPoOJeM, C CUCTEMaMH OTCYeTa — BCE JOJKHO OBITH B
COOTBETCTBHUH C MPUHIIUIIOM OTHOCUTEIBHOCTH.

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

Ecmu mekoropeie T-gacTuIpl mpeacTaBIsSIOT co00i MTOCTaTOYHO kecTkue T-Tema (XOTs,
KOHEYHO, HET, KECTKUX Tell, KOTOPbIE COCTOSAT M3 S-yacTHILl), TO, €CIM TEJIO SBIAETCH,
CKa)KEM, JXECTKUM CTEpXHEM, KOTOpbIi uMeeT IuHY L, M HaXOgUTCs B IMOKOE B
abcomorHOM 3D TIPOCTpaHCTBE, CTEPIKEHD 3aHUMACT B MIPOCTPAHCTBE COOTBETCTBYIOTHIA
[IPOCTPAHCTBEHHBIM MHTEpPBal paBHBIA L, W BCE TOYKU CTEPXKHSA ABUXKYTCA B CT-
U3MEPEHUU CO CKOPOCTBIO CBETAa; BCE TOUKH TaK HMEIOT MJECHTUYHBIC 3HAYECHUS CT-
KOOPJMHATHI.

Onnako, eciu Teno, Mmocjiae BO3IEUCTBUS HEKOTOPOTO MPOCTPAHCTBEHHO HAMPABIECHHOTO
UMITyJIbCa - KaK JTO BCETJa IMPOUCXOIUT B MEXaHWKE, €CIM Mbl HE paccMaTphuBacM
B3aUMOJICHCTBHSI B (U3WKE BBICOKOW DSHEPTHH, TO, KaK 3TO OBUIO TIOKA3aHO BBIIIE,
CKOPOCTB CTEPXHS B KOOPJJUHATHOM BpeMeHH yMeHbInaeTcst B pakrop Jlopenia

Tak kak IBUKEHHE B KOOPAMHATHOM BPEMEHM €CTh W3MEHEHUE BHYTPEHHEI'O COCTOSHHUS
gacTull (To, YTO MPOUCXOIUT Npu paboTe 3amkHyToro FLE anroputma wactuisl), , Koraa
YacTHIa HaxOAUTCs aOCOJIIOTHOM IIOKOE, W3MEHEHHE €€ BHYTPEHHEro COCTOSIHUS
IPOMCXOAUT C MAaKCHUMAaJIBHOW CKOPOCTBIO, HO KOIJla YacTUIa ABHXKETCS TaKXKe B
MPOCTPAHCTBE, ee aJrOpUTM CTaHOBUTCS “pazbaBicHHBIM” “MyCThIMU
MPOCTPAHCTBEHHBIMU TaKTaMHK~, U TIOATOMY paboTaeT MeJICHHEE.

COOTBETCTBEHHO, TO, YTO CKOPOCTH ABMXYIIEHCS YaCTHIBI YMEHBIIAETCS BJOJb CT-OCH
03HayaeT, YTO BHYTPEHHHUE IMPOIECCHl B YACTUIE 3aMemsioTcs B JlopeHl ¢akrop, uTo
HaOIIOaeTcss SKCHEPUMEHTANBHO - JBIDKYLIMECS HECTaOWJIbHBIE YACTHULBI >KUBYT
JONbLIe, ABUXKYIIHECS Yachl THKAIOT MEAJIEHHEe, U T.A.; U, KpOME TOTO,

- TMIOCKOJIBKY JIBIKYIIHMECS B IMPOCTPAHCTBE YACTULIBI U3MEHSIOT CBOIO OpUEHTaluio B 4D
MOMTPOCTPAHCTBE-BPEMEHH, YaCTHIIBI, €CIIH OHM JOCTAaTOYHO XECTKO CBsI3aHBI B Telle,
MMOBOPAYMBAIOT TEJO B IMOANPOCTPAHCTBE-BPEMEHU B LEIOM. TakuM 00pa3oMm, B 3TOM
ciydae CTEp>KEHb, €CIIU ABUKETCS BIOJb OCH X CO CKOPOCTHIO V, Bpaliaercs B INIOCKOCTH
(X,cr)Ha yroun, Korua mepeHuil KOHEI[ CTEPKHS CTAaHOBUTCS "MOJIOKe", yeM  3aHHUi



VL

KoHel| Ha Voigt-JlopeHia JeKpEMEHT "OTHOCHTENbHOCTH OJHOBPEMEHHOCTH" ——,
OIISITh K€ B COOTBETCTBUU C Teopemoii [Tudaropa.

Takum 00pa3oMm, MPOEKIHsI CTEpKHsS Ha OCH X CTaHOBUTCSI COKpAalIeHHOH B (akTop
Jlopenna, kak 3to Obui0 mpeanoxeno FitzGerald eme B xonue 1800-ro [28]. IIpu sTom
CTep)KEHb JEHCTBUTENBHO 3aHMMAET B IPOCTPAHCTBE NPOCTPAHCTBEHHBI HHTEepBasa
MEHbIIIE, YeM OH 3aHHMMaJl, KOTJa ObUI B IOKOE, U BCE JPyIrue MaTepHajbHbIEe OOBEKTHI
NIEHCTBUTEIHHO B3aUMOJICUCTBYIOT ¢ ""COKpAIICHHBIM" CTEPKHEM.

OnHako, W3-3a TOTO, YTO Ha CTEP)KHE HTAIOH HPOCTPAHCTBEHHOTO HHTEPBANA TaKXKe
“cokpamaercs’”’, ”3BMepeHHas: HaOJI0AaTeNIeM Ha CTep)KHE JJTMHA CTEPKHS paBHa CHOBA L.

Ot IIYHKTBI BBILIC, 06’Be,I[I/IH$IIOTCH B HpeO6pa30BaHI/IHX HopeHua, KOTOPBIC OKA3bIBAKOTCA
BIIOJIHE €CTECTBEHHO aACKBATHBI PECAJIBHOCTH, OJJTHAKO, ITPEKAC BCETO, KAK:

- HpeO6pa3OBaHI/ISI HopeHua ABJIAIOTCA YPAaBHCHUAMHU OBUXKCHHA TOJIBKO TOUYCK
MNEpEeMCIIAOIIUXC B a0CONFOTHOM MMPOCTPAHCTBEC KECTKUX TCI B a0CONIIOTHOH cHCTEMe
OTCYETAa C HUCIIOJIB30BAHUEM JaHHBIX O KOOpAWHATaX 3TUX TOYEK, KOTOPBIC U3MEPAIOTCA B
HHepHI/IOHHOﬁ CHUCTEMEC OTCYCTA, YCTaHOBHeHHOﬁ Ha 3TOM TCJIC.

BmpoueMm, Kkak 3TO OTHOCHUTCS M K JIOOBIM JAPYTHMM TMPEOOpa3OBAHUSIM  MEXKIY
(U3MYECKUMH CUCTEMaMU OTCYETa, BKIIIOYast IpeoOpa3zoBanus [ anumes.

B mpeobpazoBanusx OykBel "x" u "ct" B cTaHAapTHON Bepcuu MpeoOpa3oBaHMil HUKOUM
00pa3oM He OTHOCATCS KO BCEM TOYKaM BO BCEM IPOCTPaHCTBe-BpeMeHHW Marepuu, Kak
310 moctyaupoBaHo B Minkowski Bepcuu CTO [29], 1 ToukaM HEKOTOPHIX "JIOKAJIBHOTO
npoctpaHcTBa" U "nmokanbHOro BpemeHu" B Teopuu Jlopenua-Ilyankape. [30] - [32];
KpOMe TeX, KOHEYHO, TOUYEK MOJIPOCTPAaHCTBA-BPEMEHH, KOTOPBIE 3aHUMAIOT TOUKH TeJa.
He cymectByeT, KOHEUHO, HEKHX "COKpaIlleHHs POCTPaHCTBa”, ""3aMeITICHHs BpeMEeHH"' U
npouuXx "peNITUBUCTCKUX CBOMCTB MPOCTPAHCTBA, BPEMEHH, M IPOCTPAHCTBA-BPEMEHH ", U
COOTBETCTBYIOIINX "PENATHBUCTCKHUX 3 dekToB.

OTMGTI/IM, OIHAKO, CIIC HECKOJIbKO AJOMOJIHUTCIbHBIX MOMCHTOB B 3TOM CJIy4ac:

- TpexXJe BCEro, M3-3a MOIIHOTO NpUHUUIIA OTHOcUTenbHOCTH [anunes-IlyaHkape,
KOTODBI CYIIECTBYeT M ACUCTBYeT H3-3a (yHAaMEHTANbHO OMHApHOW peBEpPCHBHON
JIOTHYECKON OCHOBBHI Matepun, mpeoOpazoBanus JlopeHmna ¢GOpMHPYIOT TPYNIy Tak,
YTOOBl OHM CHMMETPHUYHO TNPUMEHHMBI MeXay " OWHIITEHHOBCKMMH" cCHCTEMaMHU
0TCYeTa, T. €. KOTOpble DWHIITEHH UCIOIb30BaJl, COBEPIIEHHO KOPPEKTHO, CM. BBIIIE, B
nepBoil Bepcuu CTO B cratbe 1905 roga

“... Teopus, pazpabarbiBaeTcsi 0a3UpysCh, KaK BCS SJIEKTPOAWHAMHKA, HA KUHEMAaTHKE
KECTKOTO Tella, TaK KaK YTBEP)KACHHs JIIOOOH TAaKOW TEOpHH JOJDKHBI JIeNaTh C
OTHOIICHUSIMH MEXKIy JKeCTKUMH TelaMH (CHCTEeMBl KOOpIMHAT), 4YacaMH H
3JEKTPOMAarHUTHBIMHU MIPOIECCAMH..."

- XOTA TOCJIe TOCTYIMPOBaHMA MHHKOBCKMM  HJUIIO30PHOH  MPUMEHHMOCTH
mpeoOpa3oBaHUi KO BCeM TOYKaM IPOCTPAHCTBE-BpeMeHH OMNHIITEHH Oojee He
noafepxuBan yTBepxkaeHus 1905 roma o JKECTKHX TelaX M cucTeMaxX KOOpJIMHAT B
chUcTeMax OTcyera, W cyulecTBywoomas crangaptaas Bepcusi CTO ceromgus sBisercs
Bepcust Minkowski.

[IpeoGpazoBanus JlopeHa GopMuUpyIOT rpyniy OTHOCUTEIBEHO cKopocTeil B EBkinzoBoM
IIPOCTPAHCTBE-BPEMEHH, W TaKUM O0pa3oM, MCIIOAb30BAHUE KaXKAOM IBIDKyILIEHCs
CHUCTEMBI OTCYeTa JEWCTBUTENFHO TMO3BOJISET JOCTATOYHO aJeKBAaTHO OMNHCaTh H
aHaJM3UPOBATH OOBEKTHI, COOBITHS U MPOLECCH B PU3NIECKUX CUCTEMAX,



- HECMOTpsl Ha TO, YTO M3MEpPEHHBIEC MapaMeTphl MaTepHaIbHBIX OOBEKTOB M CHCTEM B
JaHHOM CJjiyda€ HE pCajibHbI — 0O0BEKTHI U CUCTEMBI UMEIOT PCAIBHELIC MMapaMETpPhbl TOJIBKO
B a0COMIOTHBIX cUcTeMax oTcueTa. [Ipu 3ToM Bce Takue CUCTeMBI OTCUeTa NeHCTBUTEBLHO
SKBHBAJICHTHBI U JICTUTHMHBI B OOJIBIIMHCTBE NPAKTHUECKHUX CIy4aeB, MOCKOJBKY BCE
MOTYT OBITH NpeoOpa3oBaHbl (are traceable) BIIOTH 10 aOCONIOTHBIX CHCTEM OTCUETA,
(moapoOHee cMm. [14]).

OmHako 3TO HE COBCEM BEpHO I JIF000H (pu3ndeckoit cucteMbl. Eciii kakas-To cuctema
COCTOHT U3 CBOOOIHBIX OOBEKTOB, B 3TOM cilydae npeoOpa3oBanus JlopeHna He paboTaioT
MOJTHOCTHIO - KaK, HalpUMep, 3TO MpaBuiIbHO oOHapykuBaetcs B CTO mapamokce bemna
[33], ¥ ¢ TOMOIIBI0 TAaKUX CHCTEM MOXKHO HAOIFONaTh abcomroTHOE ABMXeHHE, B [10] ,
[11] mpennararoTcs aBa METOJA.

U, kpoMe TOro, 4rto eie BaKHee, pealbHas HeaJekBaTHOCTh mnoctynatoB CTO
pEealbHOCTH CTAHOBUTCS NPEISITCTBHEM B (Qu3HKe, Korja ¢u3nka oOpamiaercs K
(yHIaMEHTaIbHBIM IPOOJIEeMaM, TO €CTh BHE YTHJIIMTAPHBIX MPUMEHEHUH B pa3paboTKax
KOHKPETHBIX (pU3MYecKuX 3a1ad U TeXHONOTWH. Tak 4To JNeHCTBUTENBHO HOBas (hU3MKa
BO3MOYKHA B OCHOBHOM TipH Hapytieaun CTO.

IMapa npuMepoB, KOTJa ASHCTBUTENBLHO (YHIAMEHTATIbHBIC HOBBIC PE3yJbTaThl B (hU3HKE
0Ka3aJMCh BO3MOXHBIMH TOJBKO Kak HekoTopsle HapyiieHus CTO SBISIOTCS OTKPBITHE
antnyactull, ¥ "Feynman—Stueckelberg unrtepnperanusa” B KB/ [34], [35], B koTopoi
MOCTYJINPYETCS, YTO AHTUYACTHUIIBI IBUKYTCS Ha3a]l BO BPEMCHH; TJIe

- mpenckazanue Dirac anTtmdacturl [34] OCHOBaHO Ha TIPEAINIONIOXKEHUH, UYTO €CTh
HEKOTOpblE TOYKH B "MOpe OTpULATEIbHOM 3HEpPrHM”, TOrAa Kak '"OTpHIATElIbHOMN
sHeprun" He cymectByer B CTO (Bmpouewm, "oTpuliaTeNnbHOW 3HEPTUU" HE CYMIECTBYET
BOOOIIIE),

- 1 IBUKCHUC YaCTHUIl Ha3aJl BO BpEMCHU TAKKC HC CYHICCTBYCT B CTO.

Opnnako 00e 3T (pyHIaMEHTAIbHBIC HaXOIKH B (PU3UKE OCTAIOTCS HEOOBSICHUMBIMHU, TaK
YTO COOTBETCTBYIOIIHNE JCHCTBUTENBHO (DyHIAMEHTAIbHBIC (PU3NUCCKHUE MTPOOIIEMBI TAKIKE
OCTalOTCSA; HECMOTpsl Ha TO, 4YTO TpeAcKa3zaHHble Dirac aHTHYACTHIBI XOPOIIO
HabmomaroTcst ckopo yxke 100 met, u "Feynman—Stueckelberg maTepnperamus" mo cux
nop ocraercss B (U3MKE KaK HEKOTOPBIM CTPaHHBIH MaTeMaTH4eCKHUH TPIOK, KOTOPBIM,
OJTHAKO, SBIISIETCS OYeHDb A (EKTUBHBIM MTPH MTPUMEHEHUH 04eHb ¢ dexTuBHOoi KO/,

O6e mocnenHue MpodIEMbI CYIIECTBEHHO MPOSICHEHBI B HHPOPMAIIMOHHON MOJIEITH:
4.2 Yrto Takoe AaHTHYACTHIBI?

OTMeTyM, emie pa3, OJHAKO, YTO OTBET HA OSTOT BOMNPOC BO3MOXKEH TOJBKO TMPH
pacCMOTpEeHUH JTOW TpoOieMbl B abcomoTHOM [5]4D EBKIMIOBO TPOCTpaHCTBE-

BpeMenu, e B 4D mpocrpaHcTBe-BpeMenu 4D MMIyJbChl YacTull paBHsl P =mc (u

2
sHepruu yactun £ = Pc=mc” ), torna kak "4-ummyiscbl" B CTO ¢u3nvecku JOBOJIBHO
CTpaHHBIC: HYJIEBOU KOMIIOHEHT 4-UMITyJIbCA YaCTULBI, €CTh, IO CYTH, BECh PeasibHbII 4D
HAMITYJIbC (TaKHM 00pa30M aHTHYIACTHIBI He cymecTByioT B CTO).

N rak, ckaxeM, korga Jupak MOJIy4YHMJ CBOW pe3yJbTaT paccMaTpUBas BO3MOXKHBIC
CIIEACTBUS IJIS OBYX PA3IMUHBIX (POPMATIBHO BO3MOXKHBIX, HMEIOLIUX [IPOTHBOIIOJIOKHBIE
3Haku QopmanbHo creayronmx n3 CTO Bepcuit KBaHTOBO MEXaHHYECKOTO YpaBHEHUS
2
w 2 2.2
[Fr—p -m’Cly =0 3D
—p —mc |y = (¢caT0 CKOpOCTH CBETa, M Macca OTABIXa, p
c

MPOCTPAHCTBEHHBIH UMITYJIbC 3IeKTpoHa, V' BOMHOBas QYHKIHS 3JEKTPOHA),



- OH JICHCTBUTENHHO MOJXYYMI GOPMANBHO, YTO U3 YPAaBHEHHS CIEIYET, YTO "IJIEKTPOHBI B
Mmupe, KOTOpble 0Opa3ylOTCS B COCTOSHHMSAX C IMOJOXHUTEIBHOW OJHEpruel, uepes
HEKOTOPOE BPEeMsi HEKOTOPBIE M3 HUX OYIYT B COCTOSHHSX C OTPHUIATENLHOU dHEprUuci”
(“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”.),

- XOTS pealbHO HEKHUX '"OTPHIATeIEHO-DHEPTCTHUCCKUX COCTOSIHHM OBITh, KOHEYHO, HE
MOJXKET.

OnnHako, eciii OH paccMaTpuBall ObI 3Ty MpobieMy Kak " mpoOiemMy uMIyibca' U 3HaI,
YTO MPOCTPAHCTBO-BpEeMsl BpeMsl MaTepuu sBisercd EBKINIOBBIM (CM. BBIIIE), TZE€ BCE

4D-I/IMHyJ'II:CI:I OAHO3HAYHO BCKTOPLI - KaK 3TO B I/IH(bOpMaI_[I/IOHHOI‘/'I MOACIu, OH MOT OBl
2

PaccMOTPETh ypPaBHEHHE UMILYJIbCA M,C = i(W—z — 2)1/2

c
- rAe 3HaK "+" g UMITyJibca, HECOMHEHHO, SIBJISICTCS 3aKOHHBIM, U TI0O9TOMY THIIOTE3a O
HEKOTOPBIX YAaCTHUIaX, KOTOpBIE IBUXKYTCS C OTPUIATEIFHOW CKOPOCTHIO CBETa —
MIPOTUBOIIOJIOKHO K AJICKTPOHAM — B CT -M3MEpPEHUH, OblIa Obl BIOJTHE 3aKOHHOW. YTO 1
MPOUCXOANT peaibHO B Marepuu.

To, uTo BBIIIIE, KPOME TOTO, €CTh OTBET HA MPOOIEMY

4.2.1 Yrto Takoe “Feynman—Stueckelberg nnrepnperanus ” B K9/ [35], [36],
r/ie MOCTYJIUPYETCs, YTO AHTHYACTHIBI ePeMeNIal0TCsl Ha3aJd BO BpeMeHHU

JIBI>kKeHHE C OTPUIATENFHOW CKOPOCTBIO B CT -U3MEPEHHWH TNPAKTUYECKH HaBEpHsIKa
MIPOMCXOJNUT B MATEPUH, €CIIH, KaK ATO €Ile pa3 BIOJHE PAMOHATILHO MPEINOI0KEHO U
MIOCTYJUPOBAHO B MH(MOPMAIIMOHHON MOJEIH, aHTUYACTHIIBI UMEIOT TE€ K€ aJTOPHUTMBI,
YTO ¥ COOTBETCTBYIOIINE YACTHIIBI, HO X AJITOPUTMEI BBITTOIHSIOTCS B 00OpaTHOM TMOPSIAKE
KOMaHJI, ¥ TaK B J€HCTBUTEIHHOCTH

- QaHTUYACTUIIB] JEHCTBUTENBHO ABMKYTCS Ha3all, OJJHAKO HE B NICTUHHOM BPEMEHH, HO B B
KOOPIMHATHOM BPEMEHH, KOTOpOE €CTh MMEHHO “BpeMs , YTO IMOKa3bIBAIOT Yachl’, U
KOTOpO€ AECUCTBUTENIFHO M3MepseTca KaK dKCIepUMeHTanbHas 0aza GU3NYECKUX TEOPHH.
Jlpyroe neno, 4ro CyIIECTBYIOIIME Yachl H3TOTaBIMBAIOTCA W3 YacTHUI, U IOITOMY
peasbHble TOJIOKEHUS W JBIDKEHHE AHTUYACTHUIl HAa CT -OCH JKCIEPUMEHTAJIBHO He
nojaoTcst HabmoaeHuto. Ecinu Ob1 MOKHO OBUIO cAelaTh 4ackl U3 aHTHYacTHI, TO 3TO
06110 OBl BOBMOKHO — KaK HaOJIOAEHHE, YTO HA TaKHX YacaxX CTpeJIKa BpaIlaeTcs MPOTUB
BPALIEHUS CTPEJIKU UX OJIN3HEIOB CACIaHHbBIX U3 YaCTHUI.

3aMeTHM, OZHAKO, TAKXKe - KOOPJAMHATHOE BpeMs HE €CTb BpeMs, U TaK, HallpuMep, eciu
Opl Obta Tapa OJU3HENOB, OJMH COCTOSUT Obl W3 '"BemecTtBa', a apyrod w3
"aHTHBEIECTBa , UX Yachl TOKAa3bIBAJIM ObI MPOTHBOIOIOXKHBIE 3HAKH MX BO3PAcTOB, HO
00a Onu3Hena BBHIMIISIACIN Obl MPAaKTUYECKH OJUHAKOBO — KakK OOBIYHBIC OJIM3HEIBI, Tak
KaK OMOJIOTMYECKH OHHM OBl POCIIM TPUHIUIHAIFHO B UCTHHHOM BpeMeHH. He coBcewm,
BIIPOYEM, IBUTASICH B TPOCTPAHCTBE, 00a Onm3HEena OyayT pacTH — B KOOPAWHATHOM
BpPEMEHH - OMOJIOTHYECKH MEIJICHHEe, YeM OJTM3HELbl B aDCOIIOTHOM MOKOE.

4.3. "Yro ecTb pyHaamMeHTaNBHBbIC cHIbI [Ipupoasr"
- OTO OJHa U3 BaXHCHIITNX W CIOKHBIX (l)PISPI‘ieCKI/IX HpO6J’I€M, 1 IO3TOMY OHaA COACPIKUT
psan apyrux GyHIaMEHTaIbHBIX MPOOJIEM, B TOM YHCIIE, CKAXEM, - UYTO TaKoe Kaxaas u3

3TUX cHiI?

B undopmarmonnoit mogenu [7] dyamamenTanbHbie cuibl Ilpupoas! (manee “Cuisr’”)
ABJIAIOTCA HEKMMU JIOTUUCCKUMH METKaMH, KOTOPEIC MOT'YT GI)ITL — U TaK €CTh B MaTepI/II/I



— npucBoeHsl 1r00oMy FLE, Tak uto ecnm Ttakoit FLE sBiseTcs “mornyeckuM BeHTHIEM"
B nocnenoBarenbHoct FLES anropuTtma HEKOTOpPOM 4YacTUIbl, TO IPH IOCTOSIHHON
LHUKINYEeCKO paboTe anroputMa, korga Takoi “meuenHeiii” FLE flips, 3T0 He Tonbko
BBI3BIBaeT (hunmuHT coceannx >¢up FLEs u3 pa3aena 3.4 BeImre, HO, KpoMe TOTO,

- 511 3¢upHble FLE-bI Taxoke OynyT elle 1 moMeueHbl COOTBETCTBYomEeH CHioil.

Takoi#i dmunmuHT pacmpoctpansercs — kak meamarop Cuinsl — B FLE-adwupe, u xorma
TaKoOi MeauaTop BCTPETUT KaKylo-To ApyTryto yactuny ¢ FLE c Takoii xe MeTkoil Cuibl,
MEIUaTop IMepeJacT HEKOTOPhIH HMMITYJbC 3TOW yacTuie. JTa CXema, CKOpee BCEero,
CIIMIIIKOM IIPOCTa; HampuMep, B (U3MKE sIpa CHUIBHOE B3aMMOJCHCTBHE MPOSBISETCH,
BO3MOXXHO, M 3TO MPHUATO B OPHUUMANBHONH (u3nke, Kak OOMEH dYacTHLAMH (mesons),
OJHAKO 3TO HE NPUHLUUNHNAIBHO, M CXEMa BBITJSIIUT KaK JOBOJNBHO 3(P(PEKTHBHO
npuMeHuMoM no kpaitHeit mepe s Cun ['paButanus u EM.

310 TposcHseT GyHIaMEHTaJIbHbBIE TPOOIEMBI
4.3.1 "4Yro Takoe 3apsaa Cuibl yacTunbl"

- 3apsan HekoTopbix CHIl, ecTh, MpeXkIe BCETro, HA0Op — YacTh — IMOMEYEHHBIX JTaHHOU
Cunoit FLEs B anroputme gacTuilsl. OHAKO 3TO HE ABISETCS MOJHBIM, CHJla CHITBI TaKXKe
3aBHCHUT OT TOTO, C KAKOW YaCTOTOM 3TOT alropuT™M paboTaer.

B wunbOpMammonHOW MoOmenw celdyac pacCMOTPEHBI, W UII HUX OBUTH pa3paOOTaHbI
HEKOTOpbIE TIEPBUYHEIC MOJeNH, TOJbKko 2 Cunbl - I'paButamus u EM, [3], [7], [12], Toe
IBE CcleAyromme (QyHIaMEHTAIBHBIE MPOOJIEMbl, BECbMa BO3MOXHO, CYIIECTBCHHO
MIPOSICHEHBI:

4.3.2 "Yro Takoe I'paBuranusa?"

W3 cymecTByOUMX 3KCIEPUMEHTAIBHBIX JaHHBIX CJIEAYET [IOBOJIBHO DPALMOHAIBHOE
NPEANoNIoKeHHe, 4To [ paBUTaLMOHHBIA 3apsil, MO KpaiHedl Mepe, MpH aOCONMIOTHOM
Mokoe, oOpasyeTcs B YacTUIIEC U JCUCTBYET B TPEXMEPHOM IPOCTPAHCTBE, B COOTBETCTBUU
C TpeMsl YCIOBHAMHU:

(i) - yacToTa ¢ KOTOpOM aIrOPUTMOM YaCTHI[ PabOTAET €CJIM YaCTUIla HaXOJUTCS B
2 2
abcomoTHOM mokoe (B cratuke), @ =E/h= myc™/h, [ans doronosme™ /h ], rae

M, 3TO MHEPLHOHHAs Macca IOKOs, ¢ — CKOPOCThb CBETa, /i dleMeHTapHOe (PH3UUECKOe

nercreue [lmanka u

(i) - B WHGOPMALMOHHOW MOJENH AalTOPUTM KaXKIbIH YacTUI] MMEET TOJBKO OJWH
(uKCHpOBaHHBIN TpaBUTAMOHHO MoMeueHHBIH FLE; coOTBETCTBEHHO IpaBUTALMOHHBIN
3apsijl 4aCTHIBI IPONOPIUOHANIEH TOH JK€ YaCTOTE allfOPUTMa (0, KaK HHEPIUOHHAsA Macca
BBIIIIE.

(iil) Ha kaxmoM IWKiIe moMmedeHHBIH FLE wYacTuiel, WHUIMHPYET B TPEXMEPHOM
MIPOCTPAHCTBE paJuaIbHOE pacrpocTpaHeHue 2D koiell - "MUpKyISAPHBIX TPABUTOHOB" -
¢bmunos FLE a>¢wupa, koTOpeie MOTYT TiepeaBaTh, IpHu nomnananuu B G-nomeueHHsiii FLE
JpYroif 4YacTULBI,  ATOM dacTHIe HUMIyIbc p =—2L 7 ecThb pamuyc-BEKTOp OT

I

M3JIy4aroIleH K MOJy4YUBIIEH UMITYJIbC YACTHIIE.

Tak kax ¢uumner G-nomeueHHBIX FLES B 00enx dYacThIlax IMpOUCXOIUT HE3aBUCHMO, U
JaCTUllbl B MPOCTPAHCTBE MNPHU TI'pPaBUTAIIUOHHBIX B3aHMOI[eI71CTBPI5[X IMPAKTUYCCKU HE
OPUCHTHPOBAHbI ~KOHKPETHO, DJJIEMCHTAPHBIE B3aUMOJCHCTBHUS  BBINIC  SBIISIOTCS
CydalHBIMH. JTO HE BaXKHO B MaTepuu Ha Makpo MaciTtabe, 0JJHaKO MO3BONSET, MPU



B3aWMOJICHCTBUM JICTKUX YACTHII, TPEXJC Bcero (GOTOHOB, HAONIOJATh KBaHTOBBIN
xapaktep ['paBuranuu [3], [8].

[Tapa nOMOMHUTENHHBIX BaXHBIX 3aMeTOK: (1) — TpeXIe BCEro M3 CYIICCTBYIOIIMX
OKCIICPUMCHTAJIBHBIX IOaHHBIX CJICAYET, 4YTO BCE€ YaCTULbl HMCIOT TI'paBUTAllUOHHBLIC
3apsiapl, # (il) - 4YTO METKa IpaBUTAIMH MOJIHOCTEI0 CUMMETPUYHA MpH paboTe YacTHIl U
AITOPUTMOB aHTUYACTHII, ¥ IOITOMY BCE B MATEPUH MPUTATHBACT BCE.

Kpome toro, u3 mynkra Beiiie coorserctBytomias 300 ner pyHnameHnTanbHas Guzndeckas
mpodiiema

4.3.3 “IloyeMy NPUHUUNHAJIBHO Pa3Hble WHEPIHOHHAS M T'PABUTALMOHHAS
Macchl IKBHBAJICHTHBI, 110 KpaiiHeli Mepe, B cTaTHKe”

- CTAHOBHUTCSA Ppa3peUICHHOW: 00€ MacChl OSKBHBAJICHTHBI B BHIY TOr0 4TO 00€
MPOTIOPIHUOHATLHBI OJTHOW U TOW e YacToTe, ¢ KOTOPOH alTOPUTMBI YACTHI TUKITNICCKU
paboraror.

Crnenyromas GyHIaMeHTaIbHAS TpobdiieMa —
4.3.4 "Yto Takoe DiiekTpuyeckas cuiaa?"

OkcnepuMeHTanbHO 00¢ CHIlbl TIOJOOHBI - 3aKOH TAroteHuss HproToHa momo0eH 3aKoHY
Kynona, ot yero cienyer JOBOIBHO paliMOHAIBEHOE MPEATIONIOKEHNE B HH(POPMAIIMOHHON
MOJCIH, YTO DJJCKTPUUCCKUH 3apsn GopMHUpyeTcs KaK TpaBUTAIMOHHBIA 3aps,
oTHocUTeNnbHO YycnoBuit (i) — (iii) B Pazn.. 4.4.3 Beime. OpHako B 3TOM ciydae Habop
"snekrpudecku noMeueHHbIX" FLES yacTuIbl OONBIINIA, B, KpOME TOTO, TOTJa KaK YHCIIO
rpaBuTaliioHHO oTMedeHHBIX FLEs (Tompko onuH) (PUKCHPOBaHO BO BCEX aITOPUTMAaxX
YaCTHI[, B CIIy4ae OJICKTPUUECKON CHIIBI DJICKTPUUCCKUN 3apsl aKTyaIH3UpyeTcs Kak
paboTa OTHOCHTEIBHON — U cyliecTBeHHOW — yacTu E-momeuennsix FLEs B anroputmax
JaCTHII.

1/2 o
B MOJICIH 3Ta OTHOCUTECIIbHAA 4YaCTh paBHA & , X €CTh IIOCTOSIHHAA TOHKOU CTPHUKTYPBI.

Taxum o6pa30M, HUMCIOINHNE pa3JIMYHBIC MHEPIHUAJIBHBIC MACChl YaCTUIIbI UMEKOT, TEM HE
MCHEC, NACHTUYHBIC SJICKTPUYCCKUC 3apsAdbl.

I[pyroe NPUHIOUIIAATIBHOC  OTJINYHC 9J'I€KTpI/ILI€CKOI7I cuiel B ToM E-mMerka He
CUMMCTpHUYHA, HW TO3TOMY CYHICCTBYIOT 2 THna QJICKTPUYCCKUX  3apdaoB -
MOJIOKUTEILHOM u OTpI/ILIaTeJ'ILHLII‘/'I, 4qTo AKTyaJIn3yeTCH, HaIrrpuMmep npu

HpOTHBOHOHO)KHOﬁ pa60Te AJITOPUTMOB 3JICKTPOHA U MO3UTPOHA,

- 1 TIOTOMY Tepe/laHHbIe TIPU B3aUMOJICHICTBHM aHAJIOTOB IUPKYJIAPHBIX IPAaBUTOHOB - "
mUpKyJIsIpHbIX GoToHOB" ¢ E-momedenHpiMu FLEs - MMIynbchl MOTYT UMETh pasHBIC

3Haku, p =+

r2
Takum 0O6pa3oM, B MOAETH ellle ofHa GyHAaMeHTanbHas pu3ndeckas mpoodieMa
4.3.5 “Ilouemy I'paBuTanus B 1eCATKH NOPSIIKOB BeJIMYUHBI ci1adee apyrux Cua?”
- CTAHOBHTCS PEIIeHa, HO He TOJIBKO 3Ta.

B mogenn cnenytomas ¢pyHAaMeHTanbHas MpodiieMa JIeKTPUIECKOI CUITBI

4.3.6 "Touemy afic = ¢’ / 4ng,?"



- Korga B OTOM YpaBHEHHMH NPUHLUMIHAIBGHO pa3lu4Hble B (U3MKe ceiyac
(byHIaMeHTaIbHbIC TapaMeTPhl — PyHAAMEHTAIBHOE dJIEMEHTapHOE eiicTBHIE /i, CKOPOCTh
CBETa, ¢, DJIEMEHTAPHBIA O3JIEKTPUYCCKHHA 3apsia, e, W (QyHIaAMEHTalIbHas KOHCTAHTa
TOHKOH CTPYKTYpBI, 0, OOBEAWHSIOTCS HEKHMM HEM3BECTHBIM B O(uIManbHON (usnke
obpazom,

- TaK)K€ peIIacTcCs.
[Ipu 5TOM BITOITHE BEPOSITHO cleayomiast pyHaaMeHTanbHa prU3ndecKas mpoodiema
4.3.7 "Uto Takoe "BUPTYaJbHbIE YACTHLBI'' B COBpeMeHHOH pusuke?"

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

BBIrmAauT MONHOCTBIO PALMOHAIBHBIM IPEAINON0KUTh, YTO B ACHCTBUTEIBHOCTH B
Matepuu HeT "BUPTyalIbHBIX  YaCTHUI] M B3aUMOJIEICTBHIA, a ""BUPTyaIbHbIE YaCTUIIBI" 3TO
HE 4TO MHOE, KaK HEKOTOPBI MaTeMaTHYeCKUH TPIOK, KOTOPBIN MO HEU3BECTHBIM CETOHS
NpUYMHaAM ABJsieTcst 3 (HEKTUBHBIM NP 0TPabOTKE (PU3MUECKHX 3a1ad.

PeanpHO B3ammojeiicTBuss B MaTepuu BBI3BaHBI U IMPOUCXOIAT TOJBKO KakK peajbHBIC
B3aMMOJICHCTBHUS PEANbHBIX MATEPHANBHBIX OOBEKTOB, B TOM YHCIC Ha CaMOM Jieie
MemuaTopbl CHII 3TO HUKaK He "BUPTyaabHBIC OOBEKTHI.

U3 sKcnepuMeHTOB KaKeTCsl, BIOJNHE yOEAWTENBHO cieqyeT, MO KpaifHed Mepe s
ONeKTpUYecKOl CHIbl B CTAaTHKE, YTO peajbHblE B3aUMOJACHCTBHUS HE BbI3BaHbI
peanbHbBIMH "0OBIMHBIMEH (oTOHamMH" - KoTopble B KOJ[ BBOASTCS Kak "BUpTyaibHBIC
(OTOHBI": HET HHMKAaKHX OHKCIEPHUMEHTOB, KOrga Obl B CHCTEME  3apsDKCHHBIX Tell
HaOmronancss oOMeH OObIYHBIM (OoTOHAMH. TeM He MEHee, 3apsAlbl B3aUMOACHUCTBYIOT
COBEPIICHHO PEajbHO.

COOTBETCTBEHHO LMPKYJSpHBIE (DOTOHBI, KOTOphIE HE HAOIIONAIOTCS AETEKTOPaMHU
OOBIYHBIX (JOTOHOB, B TOM 4YHCJE IJIa3aMH YEJIOBEKa, MOTYT ObITh TaKMMHU PEaJbHBIMU
MeAnaTopaMu OJIEKTpHUEcKO cuibl. B To ke BpeMms u3yuyeHHE HpPOOIEMBI - MOYEMY
BUpPTyaJibHbIE (POTOHBI aJEKBATHO PEATbHOCTH UMHUTHUPYIOT peajibHble B3aMMOJACHCTBHUS
peanbHBIX LUPKYJISPHBIX (OTOHOB C 3apsAdaMu, BECbMa BEPOSITHO, MOXKET IPUBECTH K
HOBOHl WHQOpMAIMKM O TOM, Kak MOCTpoeHa Marepuss Ha  KBaHTOBO-MEXaHHYECKOM
YpOBHE.

XO0Ts, KaXKeTCsl, HEKOTOPBIE MOSIBIISIOIINECS B 3TOM ClIydae MpoOIeMbl yxKe ceiyac MOryT
HMETbh, 110 KpaHEH Mepe, IEpBOHAYAIIBHOE, PallMOHAIBHOE IIPOSICHEHNE.

Jlns Hagana 3To cnemyromnias GyHIaMeHTaIbHas Ipodiema

4.3.8 “YT0 Takoe MArHMTHAs CWJIa, B TOM YHCJe — CyllecCTBYeT WJIM HeT KaKoi-To
MATHHTHBIA MOHOIOJIB?”

- CTaHOBUTCS CYIIGCTBEHHO TIPOSCHEHHOW. I3 9SKCepuMeHTa U KIACCHYECKOM
SJIEKTPOJANHAMUKYA W3BECTHO, YTO MATHUTHAS CHUJIA TIOSABIISETCS TOJIBKO MPH JBIKCHUU
AIIEKTPUUECKOTO 3aps/ia ¥ MCUe3aeT, CCITU 3apsia HaXOAUTCA B MOKoe (Hampumep, [37])

W3 BBIIECKA3aHHOTO TPEACTABISACTCSA, KaK JIOBOJBHO PaIlMOHAIBHOE, MPEANOJIOKEHUE,
9TO B JCHCTBHUTENHPHOCTH MAarHWUTHAas CHJIa HE eCTh Hekas ¢yHIaMeHTajdbHas Chjia
[Ipuponel, KoTOpas cymecTByeT, Hcmonb3yd cinoBa HeioToHa "cama mo cebe, m OT
cooctBernnoit npupoasl” (“of itself, and from its own nature”), u T.n., KOTOpas,
COOTBETCTBEHHO, UMEET COOCTBEHHBIH 3apsi/l "MarHUTHBIH MOHOTIONE .



OZ[HaKO B JJICKTPOJAUHAMUKE SJICKTPUYCCKUE U MAarHUTHBIC CUJIBI BBITJIAAAT NPAaKTUYCCKU
MOJIHOCTBIO CUMMECTPUYHBIMH, B TO BpEMsA KakK, COTJIaCHO CTO, BC€ OTHOCHUTCIBHO
ABMXKYIIHUECA HMHEPLHUOHHBIE CHUCTEMBI OTCUETA IMOJIHOCTHBIO OKBUBAJICHTHBI, U IIOOTOMY
APryMEHT BLIIIC, €CJIN CTO nonHOCThIO BCpHA, OKa3bIBACTCA HCCYIICCTBCHHBIM.

CoOTBETCTBEHHO, IOCIe TOosBIeHUS myonukanuu Jupaka 38], rme oH mpemiaraeT
HekoTopble KM aprymeHThbl, U3 KOTOPBIX CJIENyeT, YTO HEKHUH MarHUTHBIA MOHOTIOJIb
MOXET CyIIeCTBOBATh, MpodiieMa "MarHUTHOTO MoHomodsA”, ¢ 1931 roga u g0 cux mop
SIBIISIETCS OJHON M3 TOMYJISIPHBIX, U aXe (QyHIaMeHTaIbHBIX, pu3ndeckue npodiem [39].

Tem He MeHee, IOCKOJBKY IPOCTPAHCTBO-BpeMsi Matepuu sIBIse€TCs aOCOJIOTHBIM,
peanbHO HE Bce/KaXIble WHEPLHOHHBIE CHUCTEMBI OTCYETa SIBJISIIOTCS MOJIHOCTBHIO
SKBHUBAJICHTHBIMH M 3aKOHHBIMH, B TO BpeMs KaK aOCOJIOTHBIE, T.€., KOTOPbIe HAXOIATCS B
abCOJIIOTHOM TOKO€ B aOCOJIOTHOM TPEXMEPHOM IPOCTPAHCTBE, CHCTEMBI OTCUeTa
SIBIIIOTCSA CUCTEMAaMHM, KOTOPBIE OTINYAIOTCA OT BCEX OCTAJBHBIX CHUCTEM IPEX]E BCEro
TEM, 4TO TOJBKO B 3TUX CHCTeMaX (DU3MUYECKHUE OOBEKTHI, COOBITHS U MPOIECCHl, HMEIOT
peasbHbIe 3HaYeHNS CBOMX (PM3NIECKHIX apaMeTpPOB.

COOTBETCTBEHHO APTYMCHT BBIIIC CTAHOBUTCH ,I[eﬁCTBI/ITeJIBHLIM, n JaJIeC, TaK KakK I10JIC€
HUMCIOIICTO BHCKTpI/I‘ICCKI/Iﬁ 3apsa T€j1a, KOTOPOE€ HAXOJAUTCA Ha a0COIFOTHOM ITOKO€ YHCTO
SJICKTPUYECCKOC I10JIC,

- U3 3TOr0 CIeAyeT, YTO MArHUTHBIC MOHOIIOJIN B HeﬁCTBHTGHLHOCTH HE CYHICCTBYIOT.

Tak e BBITTSAUT BIOJHE PAllMOHAIBHBIM MPEANON0XKHUTh, YTO MAarHUTHas CUJIa €CTh
HEKOTOpBIE KOHKpETHAasl aKTyaJIM3aluHu 3JIeKTpUdecKoil cuibl, koraa >¢upueie FLE B
W3Iy4aeMbIX  ABWKYLIMMHUCS  3apsiiaMH  LUPKYJSAPHbIX  (DOTOHOB  IOJIY4YaroT
JIOTIOJHUTENIBHBI HMMITYJIbC, KOTOPBIM MPONOPLUOHAIEH IPOCTPAHCTBEHHOW CKOPOCTU
3apsiia, W, Kak 3To ObUIO yKa3aHO B pasd. 3.4 ans ciydas Ui BO3MYILIEHHs B ddupe
“gacTHIa’”, Kak 3aMKHYTOH TTOCIIEIOBATEILHOCTH (IIHIIOB Ipereccupyomux FLE,

- pmumyromue FLE B mupKynsipHeIX (HOTOHAX Tak k€ MPeleccCHpyloT, U IpH MONaJaHuu B
E-nomeuennsie FLE B apyroii nBmxymieicst 3apsyKE€HHOM 4YacTHIe MEepeNaloT 4acTULE
UMITYJIbC, KOTOPBIH OPTOTOHAJIEH, UMITYJIbCY, KOTOPBIH ObLI OBl II€pefaH B cilydyae, Koraa
o0a 3apsga B TOKOe, T.e. BIOJb HANpaBiIeHHUA paAANyCa-BEKTOpa MEXAY 3apsaaMu.
OTMeTnM Takke, OJIHAKO, YTO HM3ITydeHHe IMUPKYISpHBIX GoToHOB E-nmomeuenHbsiM FLE
OUYEBHHO HE BIIOJIHE CHUMMETPHUYHO M3-3a LMPKYJSIPHOIO  JIBMXKEHHUS (IIMI-TOYKU
YaCTHUIIBI; YTO, TIO-BUAUMOMY, MOXET IIPHUBECTH K TOMY, UYTO 3apsHKEHHBIE YaCTUIIBI UMEIOT
HEHYJIEBbIE MarHUTHOE MOMEHTBHI.

Crnenyrouiee IpEANONOKEHUE KaXKETCA TaK K€ BIOJHE PAlUOHAIBHBIM: €CIH 3apsj
YCKOpSAETCs, TO UHUPKYJISApHBIA (OTOH mpeBpamiaercsi B OObIUHBIA (OTOH, Korza
"snexTpuueckue” U "MarHuTHbIE" MMIYJbCHI, NepeaaBaeMble mnpeneccupyomumu FLE,
LUKJINYECKH MEHSIOT IpyT Apyra.

Hpyras TpanchopMaius “IUpKyJIIpHBIX POTOHOB” BIOJTHE BEPOSITHO MPOUCXOIUT, KOT/A
HEeKWH “OOBIYHBIA (OTOH’ B3AMMOJCHCTBYET C ITUPKYJAPHBIM (DOTOHOM, HampuMep
3apsAga AApa, W CO3jaeTcs e mapa, ¢ JBOMHBIM IIOBOPOTOM” TIPOCTPAHCTBEHHOTO
UMITyJIbca (POTOHA B IBa UMITYJIECA TTapBl IPOTHBOIIOJIOKHO HAMIPABIEHHBIX MO CT -OCH.

Hakonen, B 93TOoM pasiene OTMETHM, YTO M3 OJTHX [EPBOHAYAJBHBIX MOAEIeH
HenocpencTBeHHO cienyer KM mpuponma oboux Cun - ['paButanmu u DIeKTpUYecTBa.
Onnaxo, B To BpeMs kak KM mpupoza 37eKTpuIecTBa B MOMHCTPUM  (DU3UKE B TIPUHITUTIC
KaXeTCS eCTECTBEHHOM, COOTBETCTBYIOIAs Impobjema, B ciaydae ['paBuTauuu, B
HacTosIee BpeMs sBisieTcs (yHAaMeHTalbHOW mpoOiIeMol, KOoTopas B MAIHHCTPUM
(M3uKe M0 HEKOTOPHIMU TPUIMHAM pacCMaTPHUBACTCS TJIABHBIM 00pa3oM Kak mpobiema



kBanTu3amnu OTO. YTo NpHHIMITNATIBHO HEBO3MOXHO, M, COOTBETCTBEHHO MHOTHE
MIOTIBITKU pa3paboTarh Hekyio "kBaHTOBYI0 OTO" nelcTBUTENBPHO HE yAAlOCh; OJHAKO
3TO 03Ha4aeT ToJbKo, uTo OTO sBiseTcs AOBOIBHO COMHUTENBHON (pr3ndeckoil Teopuei.

B nnpopmarmonHoit Mozxenu mpobdiema
4.3. 9 “Yr1o Takoe KBAHTOBasl TPABUTAIUA”

- CTAaHOBUTCSI CYILLIECTBEHHO MPOSICHEHHOM - 3 onpenenenuil "[Ipoctpanctso” u "Bpems"
clenyeT, uyTo noctyiupoBanuble B OTO B3aumonencTBUs "Macca-IpoCTPaHCTBO-BpEMS -
Macca" peanbHO He CymiecTBylOT. IloBTopuM - ['paBuTammsi 3TO HE 4YTO HMHOE, Kak
HekoTopas "oObluHas" (yHOameHTanmbHas cuiaa [Ipuponsl, KoTopas abCOJIIOTHO
NPUHOMIIMAIBHO - Kak U Bce Apyrue cuibl [lpupoas! - nomkHa ObITh KBaHTOBaHa,. KM
aBIsieTcsl (PyHIAMEHTAIbHBIM CIEACTBHEM (YHIaMEHTAIBHON JIOTMYECKOHl BHYTpEHHEH
MPOTHBOPEYUBOCTH a0COIIOTHO QyHAaMeHTanbHOrO (eHoMeHa "V3menenue”

Ecmm mopmens ['paButamuum (pa3n. 4.3.2 BEIIIE) BEpHA, W3 STOTO HEMOCPEICTBEHHO
ClleflyeT, 4YTO TpaBUTAI[MOHHOE B3aUMOJEIiCTBHE KBAaHTOBAaHO, M, CKOpee BCETO,
AHAJIOTMYHO DJIEKTPUYECKOH CUIle, B TOM YKCIe U, "00buHbIe" U "HUpKyIspHbIE" (OTOHBI
Y TPABUTOHBI, COOTBETCTBEHHO aHAJIOTUYHBI.

[TosToMy rnaBHas mpoGiema npu HaOmogennn QM-mpupoasl ['paBuTanyu BO3HHKAET
n3-3a KpaitHeil cmaboctu 3ToM cmibl. OgHaKO € JOCTAaTOYHO XOPOIIO HEHYJIEBOH
BEPOSITHOCTBIO KBAaHTOBas Iprpoaa ['paBuTanuy MoxeT HaOMIOAATHCS IIPU SKCIIEPUMEHTE
¢ doronamu [3], [8]. Dkcnepument Obu1 npeaoxked B 2007 roay, U MOXKET ObITh ClIEIaH
yKe ceiiuac mocie NpoCcTOH MOTU(PHKALWU MPaKTUYECKH JI000H CyliecTByromen
YCTaHOBKHM, KOTOpasi Oblja cAemaHa, Juis 0OHapy>KeHHs I'PaBUTALMOHHbBIX BOJIH, 100AaBUB K
JIBYM CYLIECTBYIOUIMM IUIeYaM HWHTep(epoMeTpa HOMOIHUTEIBHOE IIIEY0, KOTOpOoe
HaIpaBJIeHO OPTOrOHAIBHO MOBEPXHOCTH 3€MIIH, HAIIPUMED, B CKBAKUHE.

HaxoHnerr, B 3TOM pazJiesie pacCMOTPHM JBE TPOOIEMEI

4.3.10 “Yro Takoe d¢usnyeckoe AelicTBHe W MNPUHHIOHN ''MHHMMYMa
¢usuueckoro neicreus?"

Kax ykazano BbITie, 00BEKTH MaTepuu N3MEHSIOT CBOM COCTOSIHUS Ha OCHOBE JBOMYHOM
JIOTUKH, T.e., KaKk Imard "Out 3a OWTOM", Kak 3TO BBITJISAOUT pPAIOHATBHBIM U3
CYIIECTBYIOIUX JKCIEPUMEHTANBHBIX JAaHHBIX - MO KpaHeH Mmepe, M0 CHUX MOp HET
HAKAKAX DKCIICPUMEHTAIBHBIX JaHHBIX, KOTOphIE OBIIM OBl HECOBMECTUMBEI C JTOU
TUIIOTE30M; U B HUHPOPMAIIMOHHON MOJICIIU BIIOJIHE PAIMOHATBHO BBITJISIUT TUIIOTE3a, YTO
Ha IPEJICNIbHOM TTyOMHE BCe M3MEHEHUS MPOJIOJDKAIOTCS KaK Takue Iiard Ha [ImaHKoBCKM
Macirtaoe,

- IIpH 3TOM (PU3HYECKOE NCHCTBHE, S, 3TO €CTh KOJMYECTBO OMHAPHBIX OTEpaIlfid, KayKaas
M3 KOTOPBIX U3MEHSET HHPOPMAIHIO B MATEPHATBHOM OOBEKTE/CUCTEME HA OJIH OHT, 4TO
HaOromaeTcs Kak W3MEHEHHWE Ha OMHO (DyHIaMEHTAIBHOE DJIEMEHTApHOEe (U3HIECKOe
nencTBuu fi.

Nmenno 3TO 03HAYaroT HEPaBEHCTBA Ieiizenbepra:

AS=APAx>h/2 ,AS=AEAt>h/2ut.n.

Kortoprie [HepaBeHcTBa] ¢ BechbMa OOJBINOH BEPOSTHOCTHIO B JIEHCTBUTEIHLHOCTH
COOTHOCSITCSI C PAaBCHCTBAMH.

Taxum o0Opaszom, xoTss KM HeomnpeneneHHOCTh siBisieTcs a0COMOTHO (yHIaMEHTaIbHOM,
9Ta HEOINPEIEICHHOCTh, TEM HE MEHee, HE INPOM3BOJIBHO XAOTHUYHA, M aKTyaJlU3UPOBaHA



KaK HEOIPeIeJICHHOCTh BEMYKH B MAapax HEKOMMYTATHBHBIX MTEPEMEHHBIX TIPH YCIOBHH,
4TO BO Beex ciydasx AS =17.

Takum o6pa3oMm, “TIpHHOUI MHUHUMyMa (QHU3HYECKOTO JACHCTBHsA B Makpo-(pusuke
CYIIECTBYeT TaK, 4YTO M3MCHEHHE COCTOSHMS B3aUMOJCHCTBYIOIIMX MAaKpo Tel
HNPOUCXOJUT  TPH YCIOBHM MHHHMAQJIBHOTO 4YHCIAa OECUYMCICHHBIX 3JIEMEHTAPHBIX
JBOWUYHBIX IIATOB - U TakuM oOpazoM KM HemocpeaCTBEHHO MpPOSBISETCS B MaKpo
¢dusnke.

5 Kocmosorus

B kocMooruu CyIiecTByeT MHOTO Tpo0JieM, MPex/ie BCero, MOCKONbKY 3Ta (pusndeckas
00J71aCTh 9aCTO OTHOCHUTCS K HEKOTOPBIM OOBEKTaM, COOBITHSAM M IpolleccaM, KOTOpHIE
celiyac He MOTYyT OLITH N3YUYCHBI JJIOAbMHU B KOHTPOJIMPYEMBIX YCIIOBUAX, U ITIOOTOMY AK€
npu GOpPMYITHPOBAHUH TPOOIEM B KOCMOJOTHH CYIIECTBYIOT HEKOTOPBIC, B HEKOTODPBIX
CITydasx MPUHIMITHAIEHO HEMPEOI0IMMEBIE, HEOTIPEICICHHOCTH.

Onnako wuHpopMannoHHas (uU3KMYECKass MOJENb IO3BOJSIET BIIOJHE PpalHOHAIBHO
paccMOTpeTh  HECKOJNBKO MpOoOJeM, KOTOpble HE MOTyT OBITh HPUHIUIHAILHO
palMOHANBHO PEHICHBl WM TPOSICHEHBI B MIUWHCTPUM (U3HMKE, T.e. BHE KOHICIIIHU
"NUudopmanust kak AGCOMOT" U MOenn

5.1 “IIpodaema Hauana”

Orta npobiieMa ABISETCS MpeaesbHO (yHIaMEHTaIbHON MPOOIeMOil B KOCMOJIOTHH, W 3TO
BIIOJIHE OYEBHIHO NPUHIMIHAAIGHO HE pemaemMas B paMKkax O(UIIHAIbHOW (GH3uKu:
¢u3nKa HEe UMeeT HUKAKUX JTOCTOBEPHBIX JAHHBIX 00 00beKTaX, COOBITHSIX M Mpolleccax,
KOTOpBIE MOTJIH OBI CYIIECTBOBATH, MOSBIATHCS, M MPOUCXOJUTHh B TaHHOM ciydae. Tem
HEe MeHee, B (M3HWKE CYIICCTBYET psA TCOPWUH, W B CTAaHIAPTHOM KOCMOJIOTHUYECKOMH
mogenu "Big Bang" [40] npennaraercss 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 boneimoro B3peiBa uaer, rae-to okomno 13. 8§ mMwimapAoB JeT Hazaj
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) CeroiHs. ....”

- HECMOTPS Ha TO, YTO CYLIECTBYIOIIAst (pU3MKa MPUHIUNHUAIBHO HE MPUMEHUMA K 3TOMY
MaJIeHbKOMY, KOMIIaKTHOMY OTHEHHOMY IIapy MaTepuu’ T.J.

A TaxXke K CIeayIolKM I1araM 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......”

“...00mee B3pHIBHAs (haza paHHEH BCEICHHON BCTYNHMJIAa B HUIPy KaK KOCMHYECKas
MHQISIIKS, KOTOpas JUIMiIach MEHbIE TPUUIMOHHBIX JOJIeH CeKyHABl. B 3ToT mepuoj
MaTepusi — XOJIOJHBIN, OJHOPOIHBIH ZOOp — OBICTPO paCIIMPHIIACH IKCIIOHEHIIUATBHO,



npexne yeM npouecchl bosbiioro B3priBa nepemnuiu k 6osiee MEAJIEHHOMY PACIIMPEHUIO
Y IUBEPCU(PHUKAIINH JETCKOW BCEIEHHOM. ....».

- cymecTByiomas (u3uKka HE 3HAeT aOCOMIOTHO HUYETO O TOM, YTO 3TO OBUIO 3a
"XOJIOIHBIN, OMHOPOMHEIN goop'; modueMy "OHa pasmyBajach SKCIOHCHIIMATHHO OBICTPO
10 ciepylomux mporeccoB bompmioro BspeiBa, mo kxakod mpuunHe 3Ta "WHQIALMS"
OCTaHOBHWJIACK; M Jlayiee TI0 KaKOW MPUYMHE M KaKuM 00pa3oM 3To "mporecchl bombiioro
BspeiBa mepennm k Oojiee MeIJIEHHOMY paCIIMPEHHI0 W IHUBEpPCH(PHUKAIMHA IETCKON
BCCIICHHOM; M T.II.

Tem He MeHee, W3 CYMIECTBYIONIMX acTPOPU3NIECKUX MaHHBIX MHOTOE€ B MOJEIH
BBITJIAIUT, KaK JOBOJIBHO pallOHANIBbHAsI MOJAENb 3Bojonuu Matepun nocne Hauama, B
TOM 4HCIe, €CId Mbl HE DpPUHMMAaeM BO BHHMAaHHE 3aMEYaHHE BEHIIIE,
"(heHoMeHOIOTHYECKOE" OIMCAaHUE COCTOSHWUN B SBOJIIONMY MATEPUW BHIIIE, KaXeTcs
paIrMOHAIEHBIM B HECKOJIBKUX ITYHKTAX:

- HaumHas ¢ cocrosHus "wHOmAUN" [41], [42], koTOpas, XOTA U OCHOBaHa Ha 4yucTo ad
hoc mocrtynarax B Mozenmu O CyIIECTBOBAaHWM HEKHWX HETMOHSATHO OTKyAa B3SBIIUXCS
"CKaJSAPHBIX TOJICH" W COOTBETCTBYIOIIME CBOMCTB 3THUX IOJIEH, - KOraa UHQIIALHUS IO
HEW3BECTHBIM IMPHYMHAM CIYYWIIaCh KaK HEKOTOpas pejakcanus CHHTYJSIPHOCTH IO,
n3-3a "oTTamkuBaromiei (repulsive) rpapuranmonnoi cwisl" (?) [40],

- IO-BUAUMOMY aICKBATHO PCAIbHOCTH (I)CHOMCHOJ'IOI‘I/I‘IGCKI/I OIMMUCBHIBACT PABHOMCPHOCTDH
pacrnpeacyacHud IIOTHOCTH BCHICCTBA U HOMCHKIIATYPbI MAaTCPHUAIBHBIX 00BEKTOB HAa
KOCMOJIOTHYECKUX PACCTOAHUAX, HYKJICOCUHTE3, U T.II..

Brxurouast runoreza B CTaHIAPTHOM MOJIENH, YTO BO BpeMs HH(IAIWU MaTepus Oblia
XOJIOJIHBIN, OJHOPOJHBIM gOOp, KaXKeTcs, Kak BIIOJHE palMOHAIbHOM, TaK Kak
COrjiaCcyeTcsa ¢ KOCMOJIOTUYCCKUMHA Ha6JIIOI[eHI/IHMI/I, HECMOTpA Ha TO, YTO BBITTIAOWUT KaK
MpoTUBOpeYaIiasi ¢ "B3opBajiach B ObITHE, KaK OCCKOHEYHO MAaJCHBKHI, KOMITAKTHBIN
OTHEHHBIN map Matepuu” B TOH K€ CTAHIAPTHON MOJETH B ITUTATE.

WudopManoHHbIii MOAXO0J MO3BONSET CHOPMYIHPOBAaTh PasyMHYIO (QHU3HUECKYIO
runote3y [5], [7], xoTopas HaxoauTci B COOTBETCTBHUHU C CYILECTBYIOLIUMU
9KCHEPUMEHTAIBHBIMA JAHHBIMH H ¢ KaXXYIIMMHCA Pa3yMHBIMH ITyHKTaMH B CTaHAAPTHON
Mojnenu bonbiioro BapeiBa Beile, TakuxX Kak dmoxa HHOISOWU, ¥ 4To MaTtepus mocie
UHOIAIUK ObUIA TOBOJIBHO XOJIOAHOH, U T.1. .

B rumotese npemiaraercs, uro aneMeHT MHuoxkectBa "Uubopmarusa” "uHbOpMamoOHHAS
cucrema "Marepus", OblT co3iaH APYrUM 3JIEMEHTOM MHoOecTBa "HH(POPMALMOHHON
CUCTEMOU - CO3HaTeNbHBIM yMHBIM "CozfmaTenem’”’, KOTOPBIA ObLT JeMCTBUTENHHO OYCHD
YMHBIM, TaK YTO MOT' CIpPOEKTHPOBATh TaKyl0 JIOTUYECKH MPOCTYIO, OIHAKO
(YHKIMOHAILHO YPE3BBIYAMHO CIOXHYI0, d(QQEKTUBHYIO U 3aKpHITYl0 B MHOXeCTBe,
WHGOPMALIMOHHYIO CHCTEMY; M HaWTH NpH CO3JAaHMM 3TOM cUCTeMBl B MHOXecTBe
OTrPOMHBIE MOPLMH JCHCTBUTENBHO TAaMHCTBEHHOTO UIA Jrofeill 1o cux mop ¢eHoMmeHa
"Oueprus".

Tak - cM. BeIIIe - MaTepust OCHOBaHA Ha MPOCTEHIIECH ABOMYHON M 00paTUMOM JOTHKE +
(mo xpaitaelt Mepe) 4 pyHIAMEHTAIBHBIX JIOTHYECKUX MapOK, KOTOPBIE JIIOIN HAOIIOAA0T
Kak peanbHble 4 QyHaameHTanbHbIX cuil [Ipupoasl, B Tom uncne ['paButanum, cM. BbIIIE,
U HECKOJBbKO YHHUBEPCAJIBHBIX CBsI3¢d M KOHCTaHT, KOTopble "HamucaHbl" B Marepuu
nmpenaenbHol  QyHIaMEHTAThHOW OCHOBE - B COOTBETCTBEHHO MABOWYHEBIX [5] 4D
00paTUMBIX (GyHIAMEHTANbHBIX Jornyeckux 3i1eMenTax [FLE].

Jlanee aTa KOHCTpPYyKIMs ObUIa aKkTyadu3upoBaHa B Martepum B 3 1mrara - ¥ TOPIIUAA
DHEPTUU:



Ha mepBoM mrare sKCIOHEHIMANBLHO ObLTa co3maHa IuioTHas pemerka [5]4D FLE
(“nadnAuMoOHHas 3M0xa”), HapUMep, B pe3yJbTaTe 3alporpaMMHPOBAaHHOTO ICIICHUS,
BO3MOXHO, Ha 2, Bo3MOkHO ofHoro " mepBuuyHoro FLE" (kak, Hanmpumep, Oakrepun
pacipocTpassaoTcs B yamke IleTpu, eciam ecTh JOCTaTOYHO MHUIIK) B COOTBETCTBYIOLIEM
abcomoTHOoM, EBKimmmoBom, koHewuHo, [5] 4D mpocTpaHCTBe-BpeMEHH C METPHKOM
(ct XY, Zct),

- KOTOpO€ ‘“‘aBTOMAaTWYeCKH, T.. IO OIPEACIICHHI0 aOCOIOTHO (yHIaMEHTATBHBIX
¢enomenoB “TlpoctpancTBo” u “Bpems”, mNOSBWINCH TPH, TOUYHEE — JUIS, CO3JAHUU
“nepeuuHoro FLE” (XxoTs oTMeruMm, OJIHAKO, YTO 3TO MPOCTPAaHCTBO-BpeMs BCera
CyIIeCTBOBAJIO B MHOXECTBE, KOTOPOE CYLIECTBYET a0COIIOTHO (yHIaMEHTaIbHO BCETAA,
TO €cTh HE MMes Hayala M KOHIA, KaK MOAMPOCTPAaHCTBO-BPEMsI IIPOCTPAHCTBA-BPEMEHU
MmuoxectBa); FLE-pemeTka 6b1a X010 IHOH;

- Ha BTOPOM IIIare B 3Ty PEIIeTKY PaBHOMEPHO ObLIa 3aKaueHa BTOpas MOPIUS YHEPTHHU C
CT-HATIPABJIICHHBIMUA HMITYIILCAMH, H B PEIIETKE PAaBHOMEPHO OBLTH CO3/aHBI IMOJHOCTHIO
CHMMETpPUYHBIE alTOPUTMEI - TepBUYHbIe T-dacTuisl. Beckma BepositHO, 9To Marepus
Ha ATOM JIEHCTBUTENHHO OBLJIA JOBOJIHHO XOJIOTHOH.

Ho He Tonbko, Ha 3TOM mare ciemyromas ¢yHIaMEHTaIbHAS MpobiieMa, CyIeCTBYIOMas
HECMOTpPS Ha TO, YTO OYEBHUIHO MPOTUBOPEUUT CYIISCTBYIOIUM 3KCIEPHUMEHTATHLHBIM
JTAHHBIM B (PU3UKE BHICOKUX SHEPTHUH, a TAK)KE COOTBETCTBYIOLIUM (PH3UUECKUM TCOPHSIM

5.2 "IloueMy MaTepusi ceii4ac NPAKTHYECKH He COIEPKUT aHTUMaTepuu' ,
CTaHOBUTCH, BIIOJTHEC BEPOATHO, TaK K€ pallMOHAJIBHO PECIICHA!

- Matepusi He COJACPKUT aHTHUBEIIECTBA, TaK KaK HE COJEpKaja aHTHUBEIECTBA €IIe Ha
BTOPOM IIIare - TaK Kak IMEepBUYHBIE T-4acTUIBI OBUTH TMOJHOCTHIO CHMMETPUYHBIMHU
anroputMamMid. B 3ToMm ciydae mormueckd OECCMBICIEHHO TOBOPHTH O Pa3IddIHH
"YaCTUIBI/aHTUYACTHUIIBI , ¥ TIOATOMY OBUIO JIOTUYECKH BIIOJHE JOMYyCTHMO JJIS BCEX
MEPBUYHBIX YAaCTHUIl OBITh TOJNBKO "JacTHIB" - W TaK WMETh TOJIBKO IIOJIOKHTEIHHBIC
WMITYJIECHI B CT-U3MEPEHHH, U

- B BUJY TOTO YTO Ha TPETHEM IIare MepBUYHBIC YACTUIBI, (B THIIOTE3€ BEPOSITHO YaCTHUIIBI
[ImaHKOBCKOM Macchl, WM KakHe-TO JpYIHe IPOCTble, T.€. KOTOPBIE HMENIH TOJIBKO
COBEpIIEHHO CUMMETpPUYHBIC IpaBUTALUOHHBIE 3apsIbl, YaCTHIIBI)
MPOB3aMMO/ICHCTBOBAIM C  HCIIOJB30BAHUE TOJIBKO CUMMETPUYHOW TpaBUTALIUH,
pes3yabTaT OblI, AEHCTBUTENBHO CyN “‘OOBIYHBIX’ YacTHI, KOTOPbIE ObUIN paclpeieieHbl
CHOBa PaBHOMEPHO B PELICTKE.

HecTabunpHple dacTumpl B "cyme" pacmaaich IOBOJIBHO OBICTPO, M - KaK 3TO TMOXOXKE
JIOBOJIBHO a/IeKBaTHO PEaJbHOCTU CTaHAAPTHAS KOCMOJIOTHS YTBEPKAAET - HAOII0JaeMble
Teneph YacTUIBl B KOHEUHOM UTOTE OCTBIIH.

Ecnn mepBuuHBIMM  uYacTHOAMM  OblIM  yacTuUObl  [lmaHKOBCKOM  Macchel, mpu
B3aUMO/JICUCTBUU JABYX YacCTHUILl CO3/1aBAJIOCh OKOJO 10" “o6bruHBIX" 0apuOHOB, U 3TOT
"cyn" OBUI [OBONBHO TEIJIBIM, IIO3TOMY ceHYac CyIIECTBYeT KOCMHYECKHH
MHUKpPOBOTHOBOW (oH. OpHaKo, CKopee Bcero, He OBUIO HEKOW 'CHHTYJISApHON"
TeMIIepaTypsl, T.K. OOJbIIas 4acTh YHEPTUM B3aUMOJCHWCTBUH TpaTWIach Ha CO3JaHHE
00bIuHBIX T-yacTuil.

[Ipu sTomM Cozmarens He OBUIO HUKAKOW HEOOXOAMMOCTH 3HATH/KOHTPOIHMPOBATH - Kak
npoxoawiu mar 2 u mar-3. Coznarens xopotro 3Ha, uto u3 FLE Huuero xpome Kakoii-
HUOYIb HHPOPMALIMOHHON cucTeMBbI "Marepus" He MOXKET MOSIBUTHCS, U, CKOXKEM, JIaHHAs



Marepuss MOria MMETh HECKOJBKO THICSY TAJAKTHK MEHbIIE WM OONbIle, HO I
Cozgarernsi, 3T0 OBIIO HE CYIIECTBEHHO.

Taxke B THUIOTE3e BHIUMO TIIOSIBISIETCS  BIIOJHE PALMOHAIBHBIA  OTBET Ha
¢dyHIaMeHTaIbHbIe (U3UUECKUE MTPOOIEMY

5.3. “Uro Takoe “TeMHasi MaTepus’”,

- He Obulo OBl HWUYErOo YyAWBUTEIBHOTO, €CNH, CKakeM, 4YTo "TeMHas wmarepus"
JNEHCTBUTENBHO CYIIECTBYET, 3TO MOTYT OBITh "PETUKTOBBIC YACTHIBI , €CIH  IpH
CO3JaHUN "00OBIKHOBEHHOI1" MaTepuu TOJILKO 10-30% 3THX YaCTHUIL
npoB3auMozaerncTBoBanu, U 70-90% "penukToBBIX" cymIecTBYIOT 40 cux mop. Ecmm 3to
gacTHIbl [1TaHKOBCKOI MACChl, TO IIOTHOCTh YAaCTHIl TEMHOI MaTepuy Haxoautcs B 10"
pa3 MeHbIIe YeM TUIOTHOCTh 0apuoHOB T.€. 3-4 yacTuIilsl B KyOe ¢ pazMepoM | MUIITHOH
METpOB.

[lockonbKy TeEpBUYHBIE YaCTHIBI B3aMMOACHCTBYIOT TOJBKO T'PAaBUTALMOHHO, OHHU
MPaKTUYECKH B3aUMOJCHCTBYIOT ¢ "0OBIYHBIMH" YaCTUL[AMHU C BEPOSTHOCTHIO, Ha MOPSIKU
MEHbIIEH, YeM HEUTPUHO; U TO3ITOMY

(i) - Tema, 3Be3ABI W T.A., MPAKTHYECKH TMPO3pAuHbl U ITHX YaCTHI, KOTOpEIC,
COOTBETCTBEHHO, BpANAOTCS BOKPYT IEHTPOB MACCHBHBIX TEJ, BAOJb COOCTBEHHBIX
OJIMHOYHBIX OpOUT, 00pasys COOTBETCTBYIOIIHE Tayo, W (ii) — OHW MPAKTHUECKH HE
MOIJIA0TCS OOHAPYKCHHI0, MO0 O0CUM MPHYMHAM — YPE3BBIYANHO MaJlOMy CCUCHHIO
B3aMMOJICUCTBUS W YPE3BBIYAMHO MAJIOW KOHIICHTPAIIHH.

XOTs ecii KaKoe-TO B3aUMOICHCTBHE MIPOU30MAET B KAKOM-HHOYIL AETEKTOPE, 3TO OyIeT
XOpOLIO 3aMETHO, 10"’ I'3B siBsteTcs BIIOMHE HAGIIOAaEMOl SHEpruen.

5.4. "Yro Takoe "Temuast Jueprus'”

BbIrmaguT  panuoOHaIBHBIM — NPENNOJOXKHUTh, 4YTO 00€ HHTEpIpEeTUPYyEeMbIe  Kak
"pacmmpeHuss TPOCTPAHCTBA"  CYIIECTBYIONIME KOCMOJOTHYECKHE JaHHEBIE, T.C.
sKcnioHeHUManbHas "uHusAnus" B Hauane u ymepeHnoe "pacuimpenue” B JanpHeWIen
9BOJIIOLINN MAaTEpUH, KOTOPBIE HA CaMOM JI€J€ €CThb HEKOTOPBIE PACIIHUPEHUS PEIIETKH
FLE, neiicTBuTENnhHO OBUIM - W BBI3BAaHBI HEKOTOpOW »sHeprueid. OmHAKO 3Ta dHEPTHUSL
COBEPLICHHO BHE (PM3WKH, M TIO3TOMY TONBITKH BKIIOUUTH STY - CHOBA BIIOJIHE BO3MOKHO
sHepruto Co3narens, B GU3NUECKUE TEOPUHU SIBHO COMHUTEIBHBI.

Xots, kak 3T0 ObUTO B WH(pOpPMAIMOHHOW Mojaenu Hauama BbINE, 5TH DHEPTUU MIKHO
WCIIONB30BaTh TIPU PANMOHAIFHOM ONHCAHWW TOTO, YTO W KaK IPOM3OIUIO B TEPBHIH
MOMeHT B Hawane, wim, Hampumep, ISl pacIiMpeHUs Ha 3- IMare, IMOcCie ITOSBICHUS
"0ObruHbIi" Matepun. B 3TOM ciydae BBITISANT BO3MOXKHBIM HAWTH paliOHAJIbHBIE
MPUYUHBl PACHIMPCHHS, HANpUMeEp, 3TO pPacIIUpeHUe ObLIO OBl HEOOXOJUMO JIJIs
MpeAoTBpalleHus Kojuianca Marepu u3-3a "napanokc rpaputrauuu” [43] u T.4.

7 3aKiroueHue

DTOT NOKyMEHT SBJISETCS, MO CYTH, HEKOTOPBIM 3aKIIOYEHHEM I cepud pador, rae
paccmarpuBarorcst  "MHpopManust, kak AOcoiror" KOHIEmus, WHQOpMaIHMOHHAS
¢u3nueckas Mofelb, U HEKOTOpble KOHKpETHbIE (U3MUECKHE NPOOJIEeMBl B paMKax
KOHLCTIIIMH U MOJICTIH, U MOATOMY THIHYHOE 3aKII0UYEHHE B CTaThE B 3TOM Cilydae ObLIO
OBl CJIMIIKOM JTMHHBIM.



Tak dgto 30€Ch JIMIIb HCCKOJIBKO 3aKIIOYHUTCIbHBIX 3aMeanHﬁ, KOTOPBIE KacCarTCAd
BO3MOKHOI'O pa3sBUTHUA MOJCIN U €€ IPUMCHCHHA B (1)I/I3I/IKC.

[Mo-BuamMOMy, 4YTO CleAyeT chenarb Ha TEPBOM JTame, 3TO pa3BUTHE BepCcHU
TPaIUIIMOHHBIX (U3NYECKUX TEOpUH, KOTOpble B HAcTOsIIee BpPeMs B OCHOBHOM
O0azupyrotcst Ha (opmanm3me CTO, B mepByr odepellb, Ha IMOCTYJATe, YTO PEalbHOE
MPOCTPaHCTBO-BpeMsi Matepun sBisercss 4D  mpocTpancTBO  MHMHKOBCKOTO, TJIe
(dhenomens "IIpocTparcTBo” u "BpeMs" akTyanu3upoBaHbl B TECOPUHU OIMTHOOYTHO.

Bwmecro sToro ¢wmsnka momkHa OBITE mepedopMynrpoBaHa B COOTBETCTBHH C TEM, UTO
peanbHOE TIPOCTPaHCTBO-BpeMs Marepun ectb abcomoTHoe [5]4D  EBkimmaoBo
MIPOCTPAHCTBO-BpeMsI ¢ METpHUKO# (c7,X,Y,Z,cf), B TOM 4UuciIe HEOOXOauMO pa3zpaboTaTh
teopuro 4D MomeHta wummynbca, QyHKOuii [amunberona wu  Jlarpamka, HOBYIO
(hopMyITMpPOBKY TeopeMbl 00 OCHOBHBIX 3aKOHaX COXpaHEHHS B MexaHuke. Harpumep,
CYIIECTBYIOUIHNI 3aKOH COXpaHEHHs UMITyJIbca HE BepeH uid 4D ummnynsca, Hampumep, B

ciydae, korma (OTOH CO3JaeT € mapy HMMes, NPH 3TOM YHCTO IPOCTPAHCTBEHHBI
nmmynsc  1.022 MeV/c, mpocTpaHCTBEHHBI UMITYJIbC Maphl paBeH HYIIO, XOTS CyMMa
aOCONIOTHBIX 3HAYEHUH HMMITyJbCOB JJIEKTPOHA M IO3UTPOHA BJIOJNb CT -OCH pPaBHA
UMIIyJbCYy (HOTOHA.

CoOTBETCTBEHHO HEOOXOJUMO NepeopMyIHpPOBaTh U COOTBETCTBYIOIINE ONEpaTOPHl B
KM, nipr 3TOM B TaHHOM ciIydae ciieayromnias GpyHraMeHTansHas pusndeckas mpodiema

"Iloyemy Bpemsi B QM He UMeeT COOTBETCTBYIONIEr0 oneparopa"
- CKOpee, BEPOATHO, TaKkKe OyIeT pelieHa.

PaCCMOTpeHI/Ie KM O6’LCKTOB, COOBITHI U IponcccoB B a0CONIFOTHEIX CHUCTEMax OTCYECTAa,
Koraa 0OBEKTHI CBO60,I[HI>I, HpO6J’IeMBI IIPUYINHHOCTH, KOTOPBIE MHOTAAa BO3HHUKAKOT B
MSﬁHCTpHM (1)1/131/11(e, HC TIOABJIAKOTCA, TaK KaK B TaAKHX CUCTEMaX BCC 4YaChl ITOKA3bIBAIOT
PCAIBHLBIC TTOJIOKCHUA 00BEKTOB B HCTUHHOM BpPCMCHHU.

Kpome Toro mepe-hopmymupoBka KM, koTtopas ydTeT peaiapHO cyriecTByrommid [5]4D
FLE s¢dup, BrmoiHE BO3MOXHO TpPHUBEAST K B OoJjiee JydIlleM MOHUMAaHUI KBaHTOBO-
MEXaHWYEeCKHX SBIEHHH; B T.4. BO3MOXKHO CYIIECTBYIOIIEH B JEHCTBUTEIHLHOCTH
(byHIaAMEHTAITEHON MPOOTIEMBI

"Yro Takoe Ilynm npuHOUN, M HABIAETCHS MHJIH HeET CWIAa, KOTOpas
OrPAHUYUBACT YHUCJIO0 M CHUHbI (PEPMHOHOB B JAHHOM COCTOSIHUM ''mATOM
¢pynpamenTanbHoii cuioil Ilpupoas!'" niam 3To uTo-ToO emie'

B cranpgaptHoii Momenum  Bepcust CPT Teopembl MO3BONSET MOJYYUTH JOBOJBHO
COMHHTENbHBIE Pe3yJbTaThl, KaK, HampuUMep, pelieHue 5.2. mpoOnembl BbILE, TAE B
Hauane nosiBumnmce o6e - "Matepus" u "AatTuMarttepus', onHako, B coorBeTcTBUU ¢ CPT
TEOPEMOH, ajyiee OHU Cpa3y e OKa3aauCh pPa3zeiieHbl B HEKUX " MPOCTpaHCTBE-BPEeMEHH "
u " aHTU-TIpocTpancTBe-BpeMeHu" (?!); u moaToMy MaTepust HE COAEPKHUT aHTUMATEePUU
ceiiuac [44], [45].

Kpome Toro kaxkercs Kak BIOJHE pAalUOHAIBHBIM IPEANOIOKUTh, YTO JOBOJIBHO
MommyJsipHas B MOMHCTpUM (pusnke mpobiema paspabotku “Teopum Bceero”, kotopas
00BEIMHUT Bce cyluecTBylomue (yHnamenTanpHble cwibl Ilpuponsl, peanpHO He
akTyansHa. B geiictBurensHocT CWiIbl  NPUHIMIHAIBHO PpA3IMYHBl, WU HEKHE
“yHUUKAIMK’, TOYHEE OTKJIOHEHHS OT HOPMAJIBHOCTH, MOTYT HOSIBUTBHCSA TOJBKO IMpPH
HEKHX 9K30THYECKHX DHEPrUsiX, KOrJa MpH B3aMMOAEHUCTBUAX 9aCTUL[ MOTYT BOSHHKHYTh
HEKHe INpoOJIeMBl C JOCTaTOYHOM KOJMUYECTBOM IIOMEYEHHBIX COOTBETCTBYIOLIIUMHU
3apsgamu Cun FLEs B anropuTmMax dacTHIl, KOTOpblE€ 4YacTHUIbI HMMEIOT B Ooiee
HOPMAaJIBHBIX yCIOBHSIX.



Kax u Ttakme mpobnemsel, kak mpobiembr "cmekTpa macc" B CrammaptHoit Mogenu,
"TémHol sHeprun" 1 "pacuIpeHus NpocTpaHCTBA" B KOCMOJIOTHH, T.II., TAKXKE HAXOAATCA
CKopee Bcero 3a npenenamu ¢pusuku. Kpome Toro, 01HaKo, YTO HE MOKET OBITh HEKOETO
"pacuupenuss mpocTpaHcTBa' BooOlle, B T.4. 3a MpeaenaMud (U3WKH; W TO, HTO,
COOTBETCTBEHHO, HAaONIOJaeTcs, ©eClIM NpPaBWIBHO HWHTEPIPETUPYETCs, €CTh B
nevicreurenpHOCTH SKcnaHcust FLE pemrerku. T.mm., Oomee cM. OCHOBHOM TEKCT.

HakoHnen, OTMETHMM  3KCIIEPHMEHTBHI, KOTOpBIE MpeIaralorcss B HHGOPMALMOHHON
MOJEIH, T.€.:

- rae Oynmer HabmomaThes abcomoTHOe nBmwkeHrne ComHeuHo#t cuctemsbl u 3emm [10],
[11], XOTS TpU 3TOM BO3MOXKHO C BIIOJIHC HCHYJICBOH BEPOSTHOCTHIO, YTO U3MEPCHHAs
a0COMIOTHAS CKOPOCTh OYJIET TAKOH JKe, KakK Ta, YTO CIEAYeT U3 AUMOIbHON aHU30TPONUU
KOCMHUYECKOTO MUKPOBOJIHOBOI'O U3JTY4YCHUS, - TaK KaK U3 MOACIIU CO3JaHUA MaTepI/II/I B
Pasn. 5 cnenyer, uro 3emis - kak u AH000H Apyroii 0OBEKT B MpocTpaHCcTBe Marepun —
HAXOJUTCS B CYIIECTBEHHO XOJIOJHOW 00JacTH,

- HaOII0IeHUE 32 KBAaHTOBOM Ipupoaoi rpaButanuu [3],[8], u

- XOTS M B JACWCTBUTENBHOCTH He(QYHIAMEHTAIbHBIN, HO BaXXHBIH, MPH 3TOM JOBOIBHO
MIPOCTON W JEIIeBHIN, dKcnepuMeHT [12], rme Oyaer mokazano, uro mocryiaar OTO, B
KOTOPOM YTBEPXKIAeTCsS 4TO (DOTOHBI MPU JBUKCHHU B TPABUTAIMOHHBIX TOJIIX MEXKITY
TOYKaMH, KOTOpPbIE WMEIOT Pa3JIMYHbIE MOTEHIMANBI, HE U3MEHSIOT CBOIO DHEPIHI0, HE
BEpeH,

- KOTOPBIC JOJIPKHBI OBITh MMPOBEACHBI KaK MOKHO CKOpEEC.
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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.

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
(ct.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.



