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The emergence of spatio-temporal certainty (1 +2 43

Some philosophical problems spatial-temporal rextesthips
V. A. Kasimov (E-mail: quadrica-m@mail.Hu)
"Ontologization" ?

The well - known philosophical formula: space dimde-the universal
forms of existence of matter, forces us to intreduseveral levels of
representation of our knowledge about space-tintatioas, which we will
conditionally call the levels of ontologization ofur understanding of these
relations. These levels can be considered as @ntaloslices in the process of
cognition of the essence of spatiotemporal relatiand the formation of their
conceptual certainty.

Zero level. The level of reflection of the all-encompassinghgeand the
entities filling it. At the zero level of ontologinon the World (World =
Universe, by definition), as an integral entity iggrse), has neither beginning
nor end, nor age, and exists out the space-timecgdpecause it is the primary concept introducsdri
the subsequent factorization.

First level. Conceptual certainty of a comprehensive being nsegiith its factorization into
existencdit is forerunner causal or temporal orderingh#f states of the entity in the formation under the
influence of other entities) ancbexistenceit is forerunner spatial relations, that is, theependent
presence of entities in the global existence withoutual influence on each other). At this level of
certainty of existence in change (evolution) andxestence without mutual influence, one can already
talk about the physicalrising of entities ( worlds), their independent coexisteand the end of their stay
in existence.

Second level Separability and distinctiveness of objects invitlial existence and co-existence
(for example, thoughts in the head of an indiviguglantum objects, each of which is described by a
single wave function (including the many-particégstems); brans in a space of greater dimensior), et
Although the distinctiveness and separability ofiters are fixed here, the degree of proximity or
topology of relations of objects is not formalizeete.

It is difficult to doubt the phenomenon of the stgnce of thoughts in the human mind. The very stoeght is a
neurochemical process, which has a beginning (tergence of thought), evolves (develops) and eritlisarcertain design of
the result of reflection in the form of a certaionclusion, ready for some decision. Several thaigah coexist, although their
localization is ephemeral and illusory. However, sa@ say that the thoughts of different peopletkxtan different skull. On
this particular example, we illustrate the posgipidf the existence of separate and distinct ierstiin existence and coexistence,
but not quite in the space-time aspect.

Third level. The current state of physics distinguishes thygestases of physical existence for
the detachable essence of the second:lewielro-, macro- and mega- They represent today the main

"hierarchical” levels of organization of matt&r

Since ancient times, it has been believed thatiphys the science of what we "see", observe,ifhdlhat in a sense is the subject
of macro-. And the meaning of rational cognition of Natiseo speak, explain and predict "visible" phenoeenaccordance
with experience. Obviously, in this case thiero- andmega-concepts must necessarily be "projected” ontartaero-. This is
the essence of practical and targeted to the kmige&lef the Nature of the human mind.

)1 beg your pardon for my not very good EnglishIThe original text on Russiarhttp://vixra.org/pdf/1804.0285v2.pdf

2) Ontologization is a philosophical generalizatiors & result of ontologization phenomenon or entgeive metaphysical
status. Here the term "ontologization" is usedindhe General philosophical sense, but only inghgsical sense. Therefore, in
the future we will omit the quotation marks wheingshis term

*) The word "hierarchical” we deliberately took in ¢mtion marks, because of the conditionality ofuise is evidenced by the
known facts: the results of experiments of A. Asmitect the direct connection of the microlevehwhe megalevel, bypassing
the macro-; the possibility of the appearance afjglarities in the solutions of the Hilbert-Einste2quations, linking the
megalevel to the microlevel, again, bypassing tlaermlevel. Thus, the relationship micro- andmega-can have immediate,
breaking the hierarchy of subordination.
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Epistemological aspects of the third level
(aspects of knowledge representation)

First. The physical reflection of reality in terms oftiphilosophical concept of activity is the
projection ofmicro-andmega-into macro -.

Second.At each hierarchical level, the causative fragmeare characterized by thd@atures,
which are described in their own language, takintg account the level of ontologization and witttieir
conceptual framework.

Hint. With the terms "2" and "one and a half' (1.5)sitiossible to very compactly express the concept of

"3": "3" - it is "one and a half", taken twicéet's denote such vocabularylasguage 1However, with the term

"3" we will not be able to define the term " 2 "arfinite and complete way as the infinite fractier.6666... With
help a finite set of words there this is is notrogfucible. This vocabulary is denotedlasguage 2We see that for

the expression of the term "2" in language 2 rexguthe introduction of some new concepts. Howeherge is no
guarantee that we will not have the next nuances wuthe emergence of these new concepts. Thus, the
expressibility orhatchability of concepts in one language may well be incompmtitith the expressibility or
hatchability of the same concepts in another laggua similar formulation of problems of hatchatyilihere is in a
mathematics: in formal logical systems they reprtegh for example, theorems of hatchability (Tgr&ddel}

Thus, it becomes clear that to speak in the laggwimacro- for example, about the age of the
Universe, as a characteristic of megaobject wiieha long, uncertain and most likely unproductive.

A similar situation occurs with languages of dgdan at all three hierarchical levels. With a
certain degree of freedom, it can be said that straths" of one hierarchical level are not "inflalé" or
simply "incomprehensible" at another level. A dtrikexample of this is the question of the agehef t
Universe: in the language of macrophysics, we aglestion to the object, which is not yet identfia
the causal order of existence. A similar questiorttee meaning of his understanding for microphysics
What is the dimension of space? These are theigoesilong with others have a certain meaning only
for macrophysics.

Third. It obviously need to create a certain metalanguzgmmon to all hierarchical levels, and
the means of converting or translating descriptaorguages from one hierarchical level to anothdr. O
course, the expressiveness of the meta-languageb&imuch poorer (in terms of specifics) of the
language of a particular hierarchical level. Howewmtologization of physical concepts of each leve
and their conclusion to the meta level of undeditam is a necessity to overcome today's crisis in
physics. Today the role of meta-language representaf General knowledge plays the language of
philosophical generalizations.

The keyword "exists'. Under the term of "exists" there is to be understood the result of
ontologization of the attitude of consciousnesshm all-embracing Being. This attitude emerges as
reflection of a fragment of material existence e tmind. The attitude of being to consciousness or
consciousness to being is the subject of the madéstipn of philosophy, which in materialism is salv
unambiguouslymatter is primary, consciousness is secondary.

The fact of existence is recorded by consciousegiser directly through our senses, or indirectly
through a special tools designed for this purpd$e intermediary between the fixation of the fatt o
existence of the fragment of existence and itgcéthn in the mind are the relevant theories.

To prove the fact of existence is possible onlaimempirical way. According to the inductive
logic, the opposite is not true: it is impossible prove the fact of non-existence. An important
methodological aspect: we can only talk about argsthings, because talking about non - existehkés
using zero in arithmetic: so that we do not mujtiply zero, the result will always be one - zero!

The emergence of spatio-temporal certainty



The possibilities of ontological space-time relatns

Let us consider the possibilities of giving theasp-time relations the philosophical status of
universality of being.

The first thing to note. It was shown above thpat®temporal relations arise from the
factorization of universal existence on existence eo-existence of a plurality of separable antirdis
entities. This clearly shows th#ie Universe as a whole exists beyond space-tipects Therefore,
there is no point in talking about its origin o8 &nd, and there is no point in endowing the Usiwemy
size or shape. The same can be said in other wasitg) the concepts of eternity and infinity aggfes
of speech"the Universe is eternal and infinite in all its nif@stations.Therefore, in this ontological
level formulation of the problems with" initial cditions " can not be correcthis is the first "stone" in
the ontological model of space-time relations, whiicleaves us when considering the Universe as an
object at the zero level of ontologization.

The concept of space-time relations originates lassical physics, which is known to represent a
macrolevel description of physical phenomena. Heeespatial relations are separated from the teahpor
ones: the three-dimensional spatial manifold cotsexrthe one-dimensional temporal, forming a four-
dimensional cartesian's product. Topological asgimti the spatial and temporal relations described
using the well-known formulad# = v¥dt. For a resulting four-dimensional manifold is uggsheral the
point metric classical topology®MC-topology. The possibility of introduction oPMC-topologyis
based on the assumption of infinite divisibility space-time relations, that is, on the possibitify
representation of separable and distinct entitiea B-dimensional spatial points and moments oétim
Time intervals and lengths of formalizing the closgs of the points - physically measurable with the
help of independent standards of length and tintetherefore can be comparable in their values. iBhis
the essence of tHeMC-topologyof the cartesian product of a three-dimensionatigpmanifold and a
one-dimensional time manifold, which is based anehclidean metric at the macrolevel for both three
dimensional spatial and one-dimensional temporalifolals. The possibility of its introduction is ke

on the approximation of problems with characteris¢ingths and intervals significantly exceeding the
atomic ones. In our classificationlassical physics would correspond to the third leal of
"ontologization”, i.e. of macrohypostasis.

Is it possible to continuBMC- topologyto other hierarchical levels? How do change sjizce-
macrorepresentations during the transition to frexgs of universal being in adjacent hypostasieso-
andmega? What should take place in the dynamic equatafrguantum mechanics and GTR instead
andt?

We can expect that in the quantum theory it wél diatistically averaged combinations of the
eigenvalues of the operators of the dynamical algelwhich will asymptotically pass into the
macroparameters of classical physics. The averggimgedure should be accompanied by the emergence
effect of the "condensation" of the hilbert repreaéon into the spatial three-dimension and the
manifestation of the possibility of representatimpproximation) of macrorelations using point
localization described in the framework of the #idémensionalPMC- topology[4]. However, it is
known that the propagation of the asymptotics t@aseales disappears a separate metricity physical
lengths and time intervals . It remains only tregiordinate affinity (a linear ordering of the cdimiates
of the events).

The question of questionsWhat can we say about space-time topology in tfantgun world
and how it differs from PMC-topology?

First. First of all, it is necessary to solve greblem itself of applicability of PMC- topologit.
is clear that the use of classical PMC-topologyimntum mechanics leads to well-known paradoxes,
since there are no objects of microlevel that dohawe classical metric sizes (moment of time, nlte
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4.

point), for point topological images. This parads>canonized by the uncertainty relations betwéen t
particle momentum and its position, between therggnand the time of its measurement and other
canonically conjugate variables. Moreover, the pheena of contextuality of particlesntanglement

and nonlocality have already been confirmed expamiadly and have become part of the physical sealit
It seems to us that it is promising here to reptheescalar classical euclidean measure with pitrsiad
operator measurePQM). At present, the scalar probabilistic measungsied in quantum mechanics. For
example, to the questiowhat distance is expected between the particlesbonigvent (in one place) and
its absorption in another? the answer will be: with probability P this diste will be equal ta, and
the result of the solution will be given in therfoof a scalar probability distributid®(L).

Second. In connection with the application of gvenciple of identity of particles there is a
nontrivial paradox associated with the distinctairparticles. After all, what happens is that doeftis
principle, we cannot calculate the number of pkasic This is clearly because the wave functianafo
group of particles in this case is one, that ide#cribes a single quantum object. That's prgbaby we
can't count the number of particles of the samemabte. It is impossible to exclude the conclughuat
this is one object located in several places atoAnd again, this is "stone" into PMC-topologyoéshe
measure of the description of the proximity of jmes. It simply ceases to work. The topology o th
proximity of the discernible particles reveals d@di and in connection with the known EPR paradox o
the results of Aspect's experiments.

Third. One of the main topological parameters imemsion parameter for space. For a
macroscopic it is chosen , equal to three. Butiwithe framework of the quantum theory, the valfie o
the dimension of configuration space is not regualat

Thus, generalization and dissemination of spaticetnporal relations for the task of quantum
theory is possible only on the second level of ombgization.

At the megalevel, it is possible to preserve {hatistemporaPMC- topology However, there is
also a departure from the physically traditiongbdlegy. Two formally independent spaces: three-
dimensional and one-dimensional with ruclidean logies, are replaced by one four-dimensional with a
pseudo-euclidean metric topology (STR). Pointstamology objects, already exist in a single four-
dimensional space. The possibility of comparinglémgths of the three-dimensional space and the tim
intervals of the one-dimensional space by theiveslis lost, since only the property of affine oiuig
remains. It is this property and have coordinatéuas of spatial-temporal events. Furthermore,
singularities appear in solutions of the Hilbenm$iein equations in RTG, which testifies to theitia
applicability ofPMC--topologyhere.

PMC-topologyis used to describe space-time relationmatro-andmega physical levels. In
the first case euclidean length and time interval ased as proximity measure of separate spatchl an
temporal relations. Modification of euclidean topgy (3+1)-space obtained by cartesian product of
three-dimensional space and one-dimensional tieaelsl us to the pseudo-euclidean topology of aesingl
four-dimensional space-time, in which tR&C- topologyis constructed in this case. The fact is that of
the homogeneity, the isotropy and the inertial sytmyn of space-time relations should be an
unambiguous conclusion about the existence of dmar speed of movement of the physical body and
propagation of signals. By choosing as a refereneevalue of the speed of this signal, along wihid t
classical method of measuring the speed using emmnt standards of length and time, there is an
alternative possibility of measuring directly irethnits of the speed of the standard signal. Tharadge
of this standard over the classic (length and tintebecomes obvious when solving problems of
transformation of kinematic characteristics in cection with the change of reference systéms

4 However in a physical-"metric" topological senséhe relationd? = ¥dt in accordance with the standards of length and tim
is lost..
The emergence of spatio-temporal certainty



Thus, the use of PMC-topology is possible at thehitd level of ontologization: for
macrophysical problems it will be physically 3-measrable spatial point topology and 1-measurable
temporal point topology. For megaphysical problemsthis will be a physically 4-dimensional point
topology.

Summary

1. Universe as an object exists out space-timecaspor it, we will determine the zero level of
ontology, and the language of description is tinglgge of philosophical categories.

2. The space-time certainty for the microlevelamigation of matter encounters uncertainty in the
topology of these relations. Here the level of togization should be the second. Neverthelessyttiua
language of quantum theory of the third level dodwgization is used.

3. The classical description of physical phenoredrthe macrolevel is the most complete for the
space-time relations, which allows the possibitityphysical measurability and numerical compariebn
the results: the third level of ontologization, taeguage of classical macrophysics.

4. In connection with the change of measuremeandstrds spatial-temporal relations at
megalevel of organization of matter (near the spafelight and for long distances) it is lost phydic
measurability of spatial and temporal relationsasetely. The causality of the description is presérfor
events being inside the local light cone.Geneatitin of the same (3+BMC-topologyto the topology
of four-dimensional space-time allows us to remairthe third level of ontologization. Language of
description of the megaphenomena is the languade i6Ta more general case - the language of GTR.
However, the occurrence of singularities in solsi@f the Hilbert-Einstein equations brings us biack
the problems of space-time relations in the micsato

At the third level of ontologization, in themacro- and mega- hypostases
of the organization of matter it is possible ontolgization of spatiotemporal relations,
characterized by the affinity (a linear ordering).

The emergence of spatio-temporal certainty

The process of formation of space-time certaintyainiz's aspect is modeled on a simple examipte: t
transition from the quantum microlevel to the méaevel of classical mechanics. In this regard, it is
possible to talk about the two-phase existenceatifem

General considerationg'the need to raise the issue)
To date, it is already enough arguments to tatluahew realities in physics. First of all, it skwu
be noted:

I. It is the sSFWT theorem which practically rejetis functional dependence between cause and
effect in the traditional topology of space anddirithe main result of the theorem is the
conclusion that the nearest space-time environnmetite classical topology of proximity does
not affect the deterministic behavior of the"paetic .

For example, the authors [13] consider that
"the particle’s response (to be pedantic—timéverse’s response near the particle) is not
determined by the entire previous history of thizense" ...[p.226];

... "it [particle’s responsédg not a function of what has happened earlieti{wéspect to any
inertial frame)" ...[p. 228].

or, finally:

%) The term "particle” is quoted because the conagparticle in quantum mechanics is quite contriamtic
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... "the FWT suggests to us that determinism ianaéble option"...[p. 230].

They are echoed [14]:
..."Experimenters have free will so their measuneinodoices are not a function of the past"”...
[p.8].
..."The conclusion of the free will theorem is telgmentary particles have free will in the sense
that they produce results that are not a functibthe past"...[p.8].

Il. After the Aspect, the results of many versiafsWheeler experiments [15] indicate the
existence ofa correlation between the "particleghe closeness of the connection of which is
already determined by the probabilistic measure.

lll. As one of the results of these experimenta itatement of the existence of "singletiie
speed of which is not regulated by CTR, and expamiad confirmation of their existence [16].

IV. The indisputable existence of space-time relationsthe macrolevel of organization of
matter.

From the comparison | and Il, from the experimeotafirmation of SFWT and other facts at the
microlevel, it follows necessary to replace theological proximity measure "particles" - from clasd
(metric) to the probabilistic measure. This follofn@m the fact that elementary events, as elenwfrttse
topology used, have a different nature. And friwm v, that is, from the unconditional evidencetloé
existence of spatiotemporal relations at the maesd| there is a need:

a) to include in the physical agenda the questioremirgence of space-time certairily is
namely -emergence but not inheritance of properties franicro- to macro»;

(b) to interpretate the causes of the improper usdastical (nacro) space-time relationships at
the microlevel;

(c) in addition, lll raises the issue of spatial resilience of sin@ed the causes of their
degradation at the macrolevel.

The experiments of Aspect and confirmation theultesby Wheeler indicate three
fundamental conclusionss: no spatial-temporal fonael dependency, the "one-particle
contextuality" and the "two-particles nonlocalitg@ye to the quantum entanglement.

These circumstances lead to the fact that:

These circumstances lead to the fact that:

I. generally speaking, it is impossible to talk abthe properties of smooth of functions
with respect to space-time variables, i.e. abaeit tontinuity and differentiability;

ii. contextuality leads to incorrect representatibthe quantum system as a"point
particle". In topological terms, this representatitmes not correspond to the structureless
view it as an element of the space-time topolodyictvis contrary to fact: in the
microcosm there are no prototypes of point of syisne elements;

iii. the third leads to nonlocality of the quantsystem as a whole formed by parts.

Thus, a pair of quantum objects as a binary amatan no longer be characterized by point
space-time events - they simply do not exist innfua mechanics. This leads to the conclusion tiat t
space-time relations lose the continuity propentythe classical topology. In the result of $EWT
theorem it is clearly states. In this respectfieralgebra of event quantum mechanics, theredsaurce
the use of probabilistic measure and, in addittbe, opportunity to adopt a relational interpretatof
quantum mechanics, which explicitly "displays frdmrackets" of quantum theory the spatial-temporal
relations. About this much detail.

The emergence of spatio-temporal certainty



There are no point events for classical topologgell on the euclidean metric in quantum
mechanics. However, it is necessary and possibtmltect "aggregates" of such events. For numerical
comparison of observations or measurements in tesesmeasureare used, which allows to evaluate
the observed results according to the selectedigdiystandards. In non-quantum physics, the most
common and well-known measures are the jordaflidrased on the euclidean, pseudo-euclidean, the
riemannian, pseudo-riemannian geometries. In quanhysics there is a systematic use of scalar
probabilistic and probabilistic operator measudessuch a situation, the "correct” choice of event
aggregates for the analysis of experimental datarhes a very urgent task, for the elements of witich
is possible to introduce standards suitable for smesmment. For the Jordan's measures standards are
"images" of lengths, areas, volumes; for probaiilis"frequencies” or relative frequencies.

On the one hangFWTtheorem fixes the lack of functional dependendsvben the cause and
consequence related to thearestspace-time environment. On the other hand, thdtsesf experiments
of Aspect and other authors record the presenceopklations that can influence on reasons and
consequences. There is the fact that the topollogataon of proximity is somehow being modified. We
can probably say that the topology on the Jordanosimity measure changes to the proximity topology
on the scalar probability measure for vectors (miages) and probability-operator measure for dgnsi
matrices (mixed states). In this case, the desonigf the cause-effect relationship of eventsuargum
mechanics is significantly modified. The measuretsmdor probabilistic measures are determined by
relative frequencies. With this approach, in paitc, the interpretation of the concept of speedhin
traditional topology disappears, and at the same tisappears and the contradiction with CTR.

Further, in CTR, relationships between physicaécis are formalized using point events. Set of
these events are endowed with traditional pointhgeoy and topology based on it. Between any pair of
events arise a relationships of proximity, diseggremooth functional dependence with all the mettaid
mathematical analyze. With the introduction of demds of length and time, arise a physically
measurable characteristic of speed as a derivafidistance by time. Finally, the replacement @& th
standards of length and time on a single standaeeédsleads to CTR, which is its law of addition of
velocities (the lorentz) limits the maximum possitdpeed of motion of material bodies and the
propagation of interactions, signals and disturbanklowever, it later turned out that the lawsdufition
of velocities in classical and relativistic meclen(due to Galilean's and Lorentz's transformajians
derived independently, based on the topologicalpgnies of symmetry and can coexist both -
completely independently in the framework of cilealsphysics . At the same time, nonrelativistic
physics takes the form of a particular case ofiné&tic (at low speeds), which allowed to givegsiiy to
the relativistic picture of the world and to reaahagreement between classics and relativism. midss
important thing about these approaches is that paititings use a point metric event topology, byciwh
was a priori endowed a spatiotemporal relationships

However, the choice of a single standard speaddasure space-time relations deprives of the
coordinate distances of the invariance, also ialsnof time and the velocity in the coordinate
representation. An illustration of this can be GPRtually, this fact can be considered as an argime
for the interpretation of A. Aspect's correlations.

The main feature of the description in the poimrdinates of spatial relations in the microcosm
is the inability to juxtapose the geometric poixy(z) to any object of the microcosm, which does n
allow us to talk about the classical topology dditsd relations. Even about the dimension of thecepof
the microcosm “learns” only through the descriptenmd interpretation of macrolevel spatio-temporal
dimensions.

®) As a generalization of the concepts of lengthaavelume...
The emergence of spatio-temporal certainty



8.

The ordering time factarin the Schrédinger's and the Heisenberg's pictomest be understood
asevolutionarytime ” ; it cannot be callebly thedynamictime, because at the microlevel there is no
possibility of describing the motion of a localizetject along the trajectory. Therefore, the attietap
introduce dynamic time, ordered changes in thetiposi of the localized object on the "backgrountl" o
other objects becomes contradictory. An evolutigrfactor that orders changes in the state vectors o
dynamic variables of quantum mechanical systemsugir solutions to the Schrbddinger's and
Heisenberg's equations cannot have its own pregeufi physical measurability. Taking into accowaut f
of physical immeasurable of the state vectors aintium systems or wave functions, it will be necgssa
to assign the parameter t the property of afficentinuous factor and only in connection with the
consideration of the properties of dynamic alggiaiameters [3] .

What does the state vecth) describe? Some fragment of reality, which acquégace-time
certainty in measurements at the macrolevel: pipttie detectors at the macromoment of tinwn the
point of space with macrocoordinatés,y,z) we can fix the result with probabiliti{y|y)|? as a
manifestation of the presence of a quantum mechbhoiect. Before the measurement, this fragment of
quantum reality was a kind of probabilistic virtitylwith respect to space-time certainty. Thus, cae
say that the subject of quantum physics is thergemmn of the “sea” of probabilistic virtualitiesyhich
are observed as reality in the processes of maasumementdt is this virtual background and is the
basis of thepramater, undifferentiated even in the space-time relation.

With regard to the physical measurability of temgborelationships at the microlevel, the
following should be said.

The measure of the set corresponding to the dessilents filling the time intervét,, t,] for the
state vectofy) of wave function or density matrix will no longee described as in classical mechanics
by the well-known Jordan's measure equal to theevaf the intervat, — t,. This is because the events
themselves occur within the interval, t,] of fixed by the initial(t;) and the final (t,) points have
probabilistic nature and registered of the macretiway. Probabilistic-scalar or probabilistic-operat
measures should be used to describe measuressetswb such events.

An essential circumstance here is the fact thatdpology of space-time relations, based on the
Jordan's measure, becomes inapplicable, sinceridfiead elements of this topology are 0-dimensional
points, and the measure of proximity of points distances calculated using the Jordan's measure: in
quantum physics there are no objects correspomafin@ — dimensional points or of point space-time
events. In the quantum description, there is naipdisy of the introduction of microstandard omnigth,
time and speed. It is their absence that is imphibdn it is said that the physical measurabilitgpéce-
time characteristics at the microlevel is impossitifloreover, the most important argument hereas th
mathematical proof of the limitation, up to the efse, of the functional connection between the
perturbation and the response, which is equivagetite absence of the influence of the past orfiuhee
and of the immediate environment on the quantuneaibjl3]. Due to this circumstances, when a
quantum description of space-time relations we sgaak only about the properties of the affinityesrd
established bynacro-and nothing more.

Thus, in quantum mechanics time can be considemdas an affine factor of system, ordering
by means ofmacro- The metric properties of quantum-mechanical tiave also determined by
macrolevel measurement procedures using macrodeVimvever, the proadFWTtheorem complicates
the direct use of the methodology of this oppottuni

”) Dynamic time refers to the time factor, which ami¢he geometric position of the point on the tajey of motion;
evolutionary time orders the state of the sysfeine need to distinguish them is obvious (see[5HEtils).
&) Means not metric, but continuous.
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The formalization of microscopic procedures fortgpaneasurements determines, among other things,
the concept of macroscopic continuous, metrizalsid three-dimensional certainty of the spatial
existence of a quantum object. The dimension ottrdiguration space at the microlevel when apglyin
theirreducibility theoremis not regulated by any prohibitions.

As known, there is no real movement in the micreleas of the movement of a localized object
in continuous space. However, we can talk aboutviiteal motion of the "cloud of probability “when
fixing the spatiotemporal relations, that is, whalmserving the "movement" of quantum objects by
classical means of observation at the macrolevak @ust need associate this procedure with the
projection of microchanges on the spatial and teaipelationship of the macrocosm.

The fundamental properties of the macrolevel gfaoization of matter such as continuity and
(3 + 1)-dimension space-time are introduced ongontiicrolevel virtually by definition, according the
solutions of the equations of Schrodinger and Hidieey and in connection with the need to harmonize
micro- with the observed properties of the macrolevelab@r. The compromise in the contradictory
nature of the Generamicro- and macro) spatiotemporal relations is achieved by means guasi-
classical procedure for establishing the correspooe between the quantum and classical methods of a
two-level description of physical phenomena (quéessical approximation).

The inconsistency of the spatio-temporal relation®f the microcosm lies in the seeming
inheritance of a macrolevel description of these relations fm the microlevel. One must say about
the occurrence of spatial-temporal relations. Based on the irreducibility theorem, here, it isessary
conceptually describe the mechanism of tBectndensatichfrom n-dimensional of a microlevel into
the three-dimensional macrolevel description aredrtiechanism ofocalizationin the transition to a
three-dimensional macrodescription.

In fact, in this case, we need to build a two-eal@scription of the physical reality and solve the
problem of converting one form of description tam#mer. A similar method of representation is used i
the description of complex systems for which thedmam nature of changes in the parameters describing
the system at the lower level @folutionis combined with its highly deterministic behavairthe upper
level of observation At the same time, the evolution of the physigaitam is determined by its behavior
at the microlevel, that is, the change of micropaeters, and the observation of the system, thdhés,
fixation and registration of the observed valussadrried out at the macrolevel.

The transition from a microlevel description oktlevolution of the system to a macrolevel
observation should be similar to the transitiorthe manner of transformation of the descriptioraof
multiparticle chaotic ensemble of Gibbs with mamymbers of microparameters into a description, for
example, of a gas enclosed in a certain volume teithperature, pressure, heat capacity, that ik, wi
very limited number of macroparameters. The vergesaurrent situation of the search for the essefice
space-time relations resembles the early histothefsearch for the essence of "flogiston”, whicsw
resolved by the statistical theory of Gibbs enseskind the fixation of the concept of temperatsréha
average of the kinetic energy of the ensemblés tjuite possible that the spatiotemporal relatiares
also an average of the eigenvalues of the quanbjectooperators.

The phenomenon of 3-dimensiongkpatial “3-condensation”)

For clarity, we will consider the model of tligig Bang when in the first moments after the
explosion, according to th&rand Unified Theorythe Universe was dominated by "primary cosmic
broth" - a kind of undifferentiated timeless and non-spatizity of energy, pramateria and all real.
Modern science allows us to talk about the elev&oibth".

In later moments begins and continues effectiviéerintiation "primary cosmic broth" in
quantitative and qualitative terms: the matter las quantity and energy as quality of matter. Arise
praelementary, then the elementary "particles"|aus; atoms, molecules, planets, etc. - other laicga

The emergence of spatio-temporal certainty
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and metagalactic structure. In the process, theldMerorganized in existence and coexistence: the
certainty of temporal and spatial relationshipsesi "ontological slices " of this phenomenon ataited

in [6]. One of the fragments of the existence & thniverse acquires the features of a macroworld,
existing in a 4-dimensional manifold three-dimensional space and one-dimensional flihe.resulting
fragment, or 4-manifold has proved to be so stdiae exists to this day we live in it. It is easy to see
that here it is possible to talk and about manthe$e fragments, introducing ourselves the 4-lsrane

Let's focus on the unigueness of the phenomentimeddpatial three-dimension. The fact remains
of a real fact that the three-dimensional fragn@ngeneral existence is stable in its own existeane
coexistence of its parts, which leads to the pdggibf localization objects that can not onlyasige and
evolve as integrity (obvious and fundamental propexf matter), but also to be described in the
framework of the current rational paradigms.

The modern physical paradigm connects the asgmtiaf interactions (physical fields) into a
more universal interaction with the increase indimeension of the space in which the more fundaaient
elements of matter reside in the united interactidns process can be considered in the naturarad
evolution and of development of physical eventerathe Big Bang, that is, in the direction of
differentiation of universal interaction and itsrasification into more substantive and particular
interactions. And here we are interested in thelfistages-factorization of electromagnetic and
gravitational interactions. These fields are bdbicéglue” the space-time relationship in (3+1)-
dimensional entity of being visible to us of therlgo

In other words, (3+1)-space-time “condensation” ofmatter in the process of evolution
occurs with the help of gravitational and electromagnetic fields against the background of more
universal interactions of the "primary cosmic broth". With this, multidimensional, uncertainty and
fluctuations remain in the microcosm, but the deteminism and causality relationships in the levels
of macro- and mega- descriptions remain in (3+1)-dimension space-timé&hus, the entire Universe
is represented in the form oftwo-phase coexistence.

The mechanism of "condensation" of matter can llstiated as follows. Some elementary
"particles" remain stable as long as they are ldéhepotential pits, but in the free state theyrdegrate
in a very short time. Such a locked" particle “suout to be more macroscopic (that is,” more three-
dimensional“, and therefore more stable) than frefjch is more microscopic (that is,” more
multidimensional”, and therefore unstable). Furtleéoms, United in molecules, crystal latticest tba
large collectives, acquire the ability to stabledlzation in three-dimensional space.

It is here that the possibility of the conceptwarding of the spatiotemporal relations in
macrostability and of the ability to manifest themperties of spatial and temporal localization  tisa
those properties that are absent in the microcappears.

The question of the relationship 3-dimension ofcroapace with the properties of real
interactions between the material fragments ofweld, apparently, was first staged Immanuel Kant
[17]: ... "I supposefirgt, that to a substances in the existing world, fdrtvhich we are the inherent
forces of such a kind that, connecting with eadtentthey spread their action is inversely propamal
to the square of their distancesscondly, that arising from here a whole has in accordamgth this act,
the property of three-dimensionalitthird, that this law is arbitrary and that God could wdwchoose
and the other law, such as the law of inverse pridpaality to the cube of distances; finafigurthly,
that would result from another law and extensiothwither properties and dimensions.

And indeed. In classical physics such phenomeadmaown: in the gravitational field described
by the law of a world gravitation, there are steathysed trajectories. This makes possible thelestab
existence of planetary systems. This result idyedsrived from the 3-dimensional Laplace equatifans

The emergence of spatio-temporal certainty
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the gravitational field potential. In a theory fam to Newton's and describing phenomena in sydice
different dimension, it is natural to expect thag potential of the field will satisfy the multidensional
Laplace equation. In the space n of measuremeatgrtyvitational field potential will be proportidria
the value

and the strength of the interaction value

F~1/r"1, 2

It is with the law of decreasing the potential @ding to (1) that the main feature of the three-
dimensional space marked by (I): the orbits of patdodies in the newtonian gravitational fieldtire
euclidean three-dimensional space are stable<d8tand unstable at n >3. Ultimately, this meansithat
impossible to have a long-term existence of plagesgstems around stars in hypothetical spaces with
dimensions greater than three. A similar resultaiesivalid in GTR for space-time dimensions greater
than 4 (3+1). This follows from the analysis of trgpuations of geodesic lines on which the planetsidv
move in spherical symmetric fields. The noted feegucan be attributed to tmeacro- and mega-to
hypostases of the existence of the world.

However, in the microcosm there are similar meddmas that distinguish three dimensions as a
stable form of existence of matter: only in thecgpaf three (and less) measurements can the Stalbds
of atoms. In the spaces of large dimensions fra&thrédinger equation with a potential of the f¢imn
follows: either there may not exist (bound states)negative energy levels extend to a value etpal
minus infinity. The latter means that for any enetgvel there will exist an even lower level and
electrons in such systems will fall, emitting enetmtil their complete disappearance. This meaas th
there is no stable state for the substance.

It is widely believed that namely these circumstsnare key to the conclusion that there is no
alternative to the three-dimensional reality. Hoamrevthese facts do not contradict a different aasioh:
the inverse squares law highlights sustainable “calensate” of the existence of matter in three-
dimensional macrocosm of our world, and the worldtself is essentially at least two-phase forms
coexistence matter:*3-condensate " in the environnrg less differentiated pramatter. "3-
condensation “is realized with the direct participdion of gravitational and electromagnetic fields,
which are the” sum" of more elementary and fundametal interactions. Such is the general outline of
the phenomenon 3-dimension.

Generalizing the above, it could be noted thatUhén of interaction fields is accompanied by
an increase in the dimension of the physical coméigon space - the arena of action of these fieldd
the differentiation of the fields and the allocatiof individual — reduces the dimension of spabet s,
narrows theopologicallysphere of possible manifestation of its preselrcéact, a peculiar principle of
preserving diversity, expressed in the beginningheflast century by the words of the famous atassi
about the inexhaustibility of the electron, as vaslthe atom, works. Anyway, the "condensed " matte
has a three-dimensional image.

With hindsight we can say that the process ofntlamsation” of matter to date ended (?)
by its three-dimensional localization. Stable thd@eensional formations have survived to the presen
day in the form of a visible macrocosm, and pogsibther virtual worlds. Unstable same
multidimensional "designs", however, has not dieaped. They make up the microcosm of the
pramatter. They are very strange, probabilistic @amzertain.

Spatio-temporal localization(non-relativistic case)

The microworld objects are described by Hilbertcgpaectors or wave functions obeying at n=3
in the coordinate representation to the schrodiegeation
oy h?

lhﬁz—ﬁA'}/‘l'U(x,y,Z)w (3)
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Following [1, f. 46.1], substitute into the Schnoger equation the wave functighin the form:
Y = qes/h, (4)
As a result, we obtain two equations for the real imaginary parts:

aS+1 V2 +U th =0 5
ot Zm( ) 2ma a= ©)
aa+_a AS+1VSV =0

a tam Sty eves 6)

The first equation (5) up to the terms of the fosder byh coincides with the classical Hamilton-
Jacobi equation for the actisrof a particle [19, f. 47.1].

The second equation (6) after multiplying by 2a bamewritten as

da? vs
—o+div (a2 5) =0, 7

coinciding in form with the continuity equation.

Taking into account the representation (4) and &gua5), we can see that? = [|? is
probability density for those or others coordinatesf the quantum object's, ar¥lS/m =p/m —
associated with the derivatives by time of thesardinates (velocity). Equation (7) relates the change
probabilities density with the density in the comity equation, that is, describes the change of
coordinates of the virtual cloud of probabilitiesithe movement of a classical particle with velp@i.

The first equation (5) of the pair, as consequentale Schrédinger equation, defines evolution
and the connection of quantum numbers as elemétie alynamic algebraC [3], including continuous
parameters of the irreducible representatiandp of the completeness theorem. Note that this eguati
does not imply any topological and geometric proeserof the parametets

It is the second equation (6) in the form (7) of thair that gives the parameterandt the
classical attributes of the space-time relatiorfee eed of defining initial conditiong;(t = 0)) when
solving equation (5) determines the need to seiainpoint of reference (i.e., reference systenm) fo
defining dependencies; (t).

The movement of the virtual cloud as an object ebthe laws of classical mechanics. A
characteristic feature of this object is its nocalized. However, the General solution of the Sdimger
equation (3) is the superposition of de Broglie @sas Fourier decomposition and if the lengthfie$d
waves and periods are small in comparison withctheracteristic macromeasuresand characteristic
macroperiodd’, then the similar characteristics of the wave paskiperposition of these waves will also
be small quantities. The movement of such an obydtbbey the classical Hamilton-Jacobi equatitin.
is here that the possibility of manifestation of tffect of localization of a quantum object ariaad of
the opportunity to introduce the concepts of a pdhre distance between points and the metric tapol
of the proximity of points as an approximation. dimgh the ratiov, = dx,/dt, the notion of time
interval and point of time is introduced. In thigywmetric relations with point topology are introéd as
approximation (quasiclassical approximation) byapagters of dynamic algebra of microobjects.

Thus, through a quasiclassical approximation of quatum mechanics, we come to the notion
of a point particle existing and capable of motiorin a continuous metric space-time with classical

topology.

The main conclusion of this review is the posdipitif factorization of the wave equation (3) into
two components — algebraic (5) and topological (#@).the relativistic case, however, there is no

The emergence of spatio-temporal certainty
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topological component for one-particle wave equesioThe possibility of a one-part description
disappears, and the possibility of a multipartiotiescription should be considered as an appropriate
change in the topology of the microcosm.

It should be noted that non-localized and non-coedd matter can serve as a key to
understanding the phenomenon of "dark" matterjrtfieence of which on the picture of the universe i
determined by\-term in the Hilbert-Einstein equation.

Q&A

According to results of previous on-line dialoguesn the author's seminar a number of questions
which require clarification

Explain us by fingers on here all about what'sthie article, please.

In short to formulate the topic of discussion weyraa : the results evidence th&/T-theorem (the lack of influence of the
nearest spatial environment and the past histotiyeobehavior of elementary particles) review - titie meaning? This
phenomenal result was confirmed experimentallyybir. As a universal disordefarocosm turns into a spatio-temporal order
of the macrocosm? Unfortunately, to understand it in theyleage of classical physics is impossible.

Are the results of statistical interpretation ofplst's experiments in favor of this theorem?

Moreover, Wheeler's experiments are reinforcingAbpect's results. ItsefWT-theorem experimentally confirmed separately
this year (arXiv:1603.08254v1 [quant-ph] 27 Mar @p1

By the way, in the same vein, there is an experial@onfirmation of the influence of the future the past (retro causation) , a
Simple example is given in the header of the piss so-called Wheeler's experiments with delayealae (arXiv:
1407.2930v3 [quant-ph] 19 Mar 2016) .

1. Let's describe more clarification, what it isihiversum of probability virtuality"?
2."..when a virtual(micro-) becomes real (observalile)

1. The entire phrase in the text is in quotatiomk®ia and it is made for short, just so. Full tisare is the entire volume of the
gquantum theory and latest results on the linksutba's works. More fully: quantum objects are dhgects with their relations
and processes, measured by using scalar and apefatrobability measures. The measurements thmnsirtual (icro-) into
the real observed (macro-).

2. Virtuality in physics has a meaning of the piaoibly or possibility. Spectra of possible outconzes presented by elementary
events which might to become real. The virtualiggdmes reality, in the sense of certainty of chofgeossible in the processes
of measurement. All of these processes are descinbie standard "ideologues" of the quantum theod probability theory.

Imagine a coin tossing. The coins have a propbgi/dan take two values "heads" or "tails". Beftwedoin toss this property is
unknown. However, it may became a manifestatioangfthe value of this property as the result efttiss. This property is
virtual before tossing. The process of throwing lenpents this property and the property turns ietity as the result of the
process. Here you can see that the coin remaiogand a property acquires its certainty. Matenmalis in no way suffering!

More precisely. Quantum objects are described by vectors and aperiat the Hilbert space, which have their own
characteristics. As in the previous example, threyirma state of initial uncertainty. However, g8pectra of these values are
known in advance and all states are possible @ljrtthe measurement procedure of any of the vajivesits the certainty,
turning values into reality. It is in the proce$sreasurement of a virtual state turn into a real.

By virtual background you need to understand somgtbf the formless uncertainty of the values @ tharacteristics of
objects, undifferentiated even in the space-tinetioms. However, here the characteristics, itne quality, objects - another, in
full accordance with the principles of materialisihe only certainty here is the unity of all thingghout answering the
guestionswhat, where, when and how mudh# this essence and is a primary "mess" oftfi@al substance, which is named
here as " universum of probability virtuality ".

Dualism, locality, determinism, causality

1. Dualism as a conceptual idea is a term that@edeat the dawn arising of quantum mechanics vgoeme have been trying to
interpret the quantum mechanics by techniquesaskatal physics. In fact, quantum objects are maienand not particles. It is a
completely different entity that manifests at thecnolevel properties of "particles"” and "waves"isTdives you the opportunity
to work with these properties of the quantum olsjeBee here for more details: arXiv: 1407.2930u&fg-ph] 19 Mar 2016 .

The emergence of spatio-temporal certainty



14.

2. In the article we are not talking about #resing of space-time (World) or thdisappearanceof causality. We are talking
about the emergence of thefinitenes®f the space-time relations, the reshagorg of causality. The essence of materialism
indestructible!

In addition, it is necessary to speak in detail enfdct, since th&WT-theorem has already been proved and confirmed
experimentally. For the same philosophy it wasvedid generalizations based only on physics.

The problems of the existence of spatial-tempa@ialtionships in the physics is already set up ¢ubeir "retirement™ ).

In general, the paradigm of cartesian causalifghysics is based on spatial-temporal relationsinipise form of functional
relations. Howeve-WT-theorem rejects the functional relationship betwesuse and effect in a traditional topology ofcgpa
and time FWT-theorem says the namely so.

3. To clarify these issues, one must use wordexif works:

= John H. Conway and Simon Kochehhe Strong Free Will Theoremotices of the AMS Volume 56, Number 2 (p.226).
https://www.dropbox.com/s/I5varmr5gofwu44/Cohen-88200226p.pdf?dI=0

= Bi-Heng Liu, Xiao-Min Hu, Jiang-Shan CherExperimental test of the Free Will TheorarXiv: 1603.08254v1[quant-ph]
27 Mar 2016. (p. )https://www.dropbox.com/s/zf4n5c53jya66bt/1603.0825pdf?dI=0

And before reasoning about the posed problemaigégssary to give a precise definitiondadality, determinismand
causality After all, about those properties and says (neglgd FTP-theorem. It is the fact that common wo(dven in
philosophical categories ) is not enough to undeseibout what was talking on in FWT- theorem (Conarad Kochen )
because it leads to wrong conclusions, for exantplsuch ..determinism, as a principle can't to be broken ttueausality..
But they in fact proved the opposite. | explain.

Locality -a topological closeness on the language of coryinui
Determinismin physics is concretized in the concept of funtdicddependence.
Causalityin physics - a functional dependence on the imatedinvironment and the past (defined topologigally

Thus, locality, determinism, causality in physics is concretized in the concept of a rather smooth functional dependence.
The proof of the lack of such a functional depemges "stunning" result obtained by Convay and Kaghconfirmed
experimentally this year alone. This is a new ptalsieality!

4. In fact, the causality in this case does na@piear, it changes form, turning from the tradaidanctional forms in the shape
of a triad of Darwin. A similar example for mnenicggives the evaluation of the integral of a srhdanction (continuous and
having derivatives) non-analytic method Monte-GaHowever, this example provides an opportunityriderstand how the
probability measure of the set of point eventslmampproximate to Jordan's measure. The detdieiarticles.

It is important to understand the need to move fromJordan's measures to the measures of the probaityl-operator
measuresor other, i.e. from the classical methods of matdcal analysis to the methods of group theorynfsgtries) and
some super selection rules, i.e. from the detestiindescription of evolution (in the form of diféntial equations) to the
description with help of the " Darwin's triad".

Why phases is and why topological?

This is probably the main question one which thabuild like to hear and get some hint of ideas assbciations on this subject.
Once again about it here.

1. sFWT-theorem denies the functional dependeniveckea the spatio-temporal surroundings and thetquanbject under
measurement that is confirmed by experimental dtanamely that functional relationship in phystepresses the principle of
causality in classical physics (macrolevel). Thhe,results of Conway and Kochen deny classicalatiyis

2. There is no doubt about the existence of caysalithe macrocosm. However, causality in the ogosm in the classical
sense is absent. That is, the World exists, at ied®o hypostasises - "causal" and " causel&ds8.causal hypostasis
immersed in the space-time relationship. But tlaeeenot such relations in causeless hypostassicédit arises the need to
consider the existence of a two-phase "fillingtred World.

3. Given the spatial-temporal understanding of alitysn macro- there is a need to explain the emergence ofcspatiporal
definiteness of the macroscopic world framcro-.

4. The macrocosm has (3+1) dimension, the dimeritime microcosm is not regulated by anythingthiese conditions, an
obvious it's is need difference of topological aygmwhes is formed. In addition, the concept ofsiece-time "closeness”,
continuity, differentiability— all of these characteristics relate to the sulétbdpology.

5. The article offers a visual (and therefore dyesimplified) the mechanism of occurrence of salatmporal certainty of
macro-andmega-.

6. Philosophical questions on this topic statethéwork : [6].

The emergence of spatio-temporal certainty
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What difference between the measurement from olissrva

The first. The difference between the measuremashibhservation can be understood on the exampheedfvo-slit
experiment *). In difference of measurement (actimpact of on the quantum object), observationpassive operation.

So for example, if on the screen we see a traggerisity from belcurve, we conclude that a quantum "particle” pasisexigh
one of the slits, i.e. the quantum object showetigha properties. But it is important to understdhadit it is impossible to talk
about the trajectory of the photon, and espectaligugh which of the slit he went **)f the screen shows an interference
pattern, we conclude that the quantum object shaveea: properties. That is, in this episode we $est - in some hypostasis
before us appeared a quantum object is it a waparbicle.

With the help of active operations of measuremypostasis of object can be changed. And changing-particle hypostasis
is to initialization of thesingle which speed in here is not regulated by STR.

The second. How do happens the interaction anddtaf photons on each other during the measutsf@ie significant
addition here is the fact that there are one-gartind two-partial interference. So launching ohetpn towards of the two slits,
we get situation of entanglement actually leatheomanifestation of wave hypostasis Therefore it is not necessary "to
invent" mechanisms of interaction of photons in-t&od multiphoton experimenthotons as particles do not interact with
each other in the classical sensQuantum object interacts with the measuring deyiaed during observation (by using any of
the detectors) display its properties, includingevaarticle. From what and how the observed - wesee the different
pictures. Such is the nature of the world of mitijeots!

*) It should be noted that the slit experimentswased for illustration only. They were replacedifgrferention-laser experiments, which is
much more practical and are modeled using quanampating. Recent experiments to detect gravitatimaaes belong to this class of
experiments.

**) A good illustration of the manifestation of suproperties is given in a popular article by Ig@nov about the smile of the Cheshire cat

But the distinction of a shape of the curve onsitreen is also an active dimension with using tles &yith their "rod cells" and
"cones". In addition, the consciousness of thegrpenter must be present.That is, the consciossufes thinking subject is
included in the quantum measurement procedureftag@rocess itself acquires the quality of subytstiThus, passive
measurement is, in fact, the process of understar?dPopov M. A. ( In defense of quantum idealisfNUL73, No. 12,
December 2003).

About "idealism" in quantum mechanics is not watth Russia - even though the former, but and nbysjzal strength!

In a general case, the dimension should be seamp@axess of obtaining objective certainty aboatabndition. In this respect, it
is important to distinguistselective and nonselectivemeasurements. For this reason is well explairyde. \. Kaempffer
(Concepts in quantum mechaniésademic Press. New York and London, 1965). Howesbtleties are not "in here".

In simple form and on fingers it looks like thisis measurement procedure, for example, in theeglit experiment is the
measurement of the process from the occurrencelbtn to absorption it, and absorption that ésfihal stage of the objective
process. In this process may be intervened by stistierbance that will bring certainty to a dichotmms variable taking only
two values ( wave | particle ). Then it is this m@ament is selective (with choice) measuremest.tBis fact allows to talk
about retrocausation and about the possibilithefdperation of quantum erasure. If in the proagfsdissemination does not
interfere with the disturbance, this measuremehtb®ia non-selective measurement.

There are situations when we can with certaintgiotehe result of the experiment, for example, intgrfering in the course of
the experiment. Here with 100% certainty we camlistehat our dichotomous variable will take théueaof "wave". There is no
need to introduce "the mind of the holy spirit"!

Well, and so on for this reason ...

Literature for further "immersion":
= J. SchwingerThe algebra of microscopic measureméhbc.N.A.S. US 45,1542 (1959)

= F. KaempferConsepts in quantum mechaniggorld. M., 1967
Kasimov V.A.And it is necessary many-worlds interpretation wérgtum mechanicsRovosibirsk. 2013 [18].

"...a statement of the existence of a "singles"cwis not regulated by one STR... " . If you ctail-more about the singles and
their propagation.

A quantum object can exhibit its properties as wayMe so and particles. In the quasi-classicatpmegation this phenomenon is
interpreted as a manifestation of corpuscular-wtuadism. A quantum object has a completely differeaterial nature. Known
methods of classical physics are applied to therge®on of these objects, considering a quantutityeas a wave or particle,
ignoring the fact that it is a single entity anasll be considered as a whole, that is, as thgrityeof the object and its
properties.
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Change "image" (wave or particle) is derived foréhére object that possesses the property ofiityedhe very same "action”
happens at the moments of measurement (activetapesia which is considered as the initiatiorsofgle Object, considered as
a wave is not localized spatially. Therefore, thechanism of transformation of one incarnation {#age) to another (particle)
or vice versa, in the space-time relation cannatdseribed as a point or wave designs, as a "lealftéd" .

A good example is giving consideration to the paradith the absolutely rigid and absolutely weighkt rod (i.e., perfectly
rigid and massless). Shift one end of the rod Iéadsmomentary shift of the other end. The spdgatapagation of this
perturbation is equal to infinity! Here the intagrof an object (rod) is guaranteed to conceptigédity. In the case of the
guantum object "stiffness" is guaranteed by conadphtegrity of the quantum object.

The existence of theinglesconfirmed experimentally. Regarding the speed @if ttistribution there is no consensus. However,
in some experiments fixed superluminal speeds.

Obviously, thesinglesare not the signals, since their distributionas related to the transfer of energy from one ptmnt
another. That is why the speedsafglesis not regulated by STO.

OnA-member ??? It should be noted that non-localizedi @on-condensed matter is the key to understarafitiye
phenomenon of “dark” matter, whose affect on thetysie of the universe is determined throutzterm in the equation of the
Hilbert-Einstein.

(3+1)-localization and condensation allows to spaadut the two-phase model of matter existenceardépn of variables in
equation (3) using (4) factorizes the situatiothia classical fragment - localized, deterministicoherent (the equation of
Hamilton-Jacobi (5)) and in the quantum fragmembn-localizable, non-deterministic, but coherent (7

The equation of Einstein-Hilbert in the form:
i1y i i
Rk_zé‘kR =HTk _A6k,

also factorizes the situation (right part of theaipn) to the energy-material part.y and "mysterious” part). The
connection of the quantum approaatidro-) and the cosmological approachgga), perhaps througmacro- will necessarily
find its methodological perspective, which will embodied in the properties afmember, affecting the properties of the global
space-time relationg, ).

In connection with the discussion on quantum deeai | decided to appeal to the origins debatéertwo-phase matter
(https://my.mail.ru/community/physiks.princips/5BPBA2C08D8300.html). Can we consider the quantum eeeabe and
relaxation as a couple of the mechanisms of coratEmsand localization in a two-phase model of maté a dynamic
equilibrium of phases?

Yes, it is already a couple years of the histdrthe issue (at a seminar):
-https://my.mail.ru/community/physiks.princips/774819463C294E.html
https://my.mail.ru/community/physiks.princips/07 &1884324DD0.html

The parallels are certainly there. But, here, abithet mechanism= | doubt it ... Of course, the question is interggtibut the
answer is not yet the time... Today it is onlytage of possible interpretation or choice of laaggisuitable for interpretation...

About the parallels.

I

1. The use of the correspondence principle [3] methodological guide for solving the problems & &CM transition allows
to realize the description of transitions from teetor picture of Hilbert's space to the pictur¢he phase space

"back and forth using the hamiltonian formalism.

2. From equation (5) in [9], the kinematics of quemn "particles” can be represented as the motidprababilistic cloud”
according to equation of Hamilton-Jacobi [19]. Bution as a function @oordinatesandtime should be the phase of the wave
function.

3. The evolution of "cloud of probability" obeysetkontinuity equation (7) in [9]. This fact confisrthe possibility of using the
statistical matrix, which in quantum mechanics @ppéo be hermitian operator, called the densitrim20] .

The evolution of the density matrix obeys the Liiflels equation associated to a commutator or Boifsacket with a
Hamiltonian of the system.

4. The transition to quasiclassics, e.g. in the@gmation the WKB (Wenzel, Kramer, Brillouin), congpé the traditional
procedure of transition from Qk4 CM.

The scheme (1-4) allows to understand, if not teehmnism, but the essence of the emergence obgpatporal certainty. We
emphasize once again that we are talking aboudl#issical certaintyin CM, not of theentityitself".

However, by the results of this transition, quesdiarise, related in content to those which arisnnection with the attempted
resolution of the paradox "the cat of Schrédingdrtiere is the context of solving the problem ofhified description of
gquantum theory and classical mechanics in the wb¥K. Zurek: the disclosure of the concepts ofotherence and relaxation
of quantum properties and the possibility of reeg\through the use of coherence properties of quamntanglement [11].
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Next. Equation (17) ifilOb] determines the density matrix with the releasdade operators: von Neumann, relaxation and
decoherence. Using the transform by Wigner W(§2p) is derived the equation of motion for "W(xmrticles" (24). The
equation contains three members: liouvillian, faotand decoherence. The equation shows how thsicéd dynamics in the
form of a Liouville follows from quantum dynamicBhe last term describes the diffusion in spacdéefdulses, neutralizing the
uncertainty principle. This is the "mechanism" ssical space-time localization upon W. Zurek.

Is it not remind the transition from the descriptiof coherent states to describe decoherent statbe well known process of
transition from the many particles description tadwell's description in molecular physics and themacro- and at last to the
thermodynamic description?

If we talk about the emergence of the conceptsmperature, volume, pressure etc. from the Maxavistribution and their
measurements at the macrolevel, then the situbttaks quite similar. However, the entities of oltige@re described by different
theories: in the first case it are a classic objéuarticles), in the the secondquantum that are not particles. There are not
particles in quantum mechanics, they can't exist @artain something, to move, to "fly", etc. Thxeat of the microcosm is a
completely different entity - it is quantum, itnst reducible to the classics.

And in the two-phase model of matter the mechaafshecoherence can be viewed as a kind of "condensand
"crystallization" of the primary matter into "derideodies of the macrocosm, can't it?

In general terms, it is...

The transition from the microlevel's descriptiortled evolution of the system to the macrolevebusth be similar to the
transition

The transition from the microlevel's descriptiortiod evolution of the system to the macrolevebusth be similar to the
transition by the manner of the transition frone thaotic many particle's description of the Gibhisemble with many number
of microparameters, to the description, for examjolethe gas enclosed in a particular volume, wétihperature, pressure, heat
capacity— that is, with a very limited number of macroparéeng lItself the current situation of the searattli@ essence of
spatial-temporal relations is reminiscent of theygaistory of the search for the meaning of "phébgn", which was resolved by
the statistical theory of Gibbs ensembles andikaién of the notion of temperature as averagetikirenergy in the ensemble.
It is possible that spatio-temporal relations akénd of average values of eigenvalues of someaipes of the quantum objects.

In particular, (3 + 1)-space-time “condensation’hwdtter in evolution occurs in the presence of igméenal and
electromagnetic fields on the background of morigarsal interactionsprimary cosmic broth"Here, the multidimensionality,
uncertainty and fluctuations remain in the desmipof the microcosm, and (3+1)-spatial-temporatetisionality and
determinism go to the levels ofacro-and mega- descriptions. The whole Universe isested in the form of two-phase
coexistence.

The essence of the "condensation” of the substzartée illustrated as follows. Some elementarytigas” remain stable,
when they are trapped in some "potential pits”,ibdtee States they disintegrate in a very shoret Such captured "particles"”
are more macroscopic (i.e.," more 3-dimensionatl' thierefore more stable) rather than free, but moceoscopic (i.e. more
"multidimensional” and therefore unstable). Initidd, atoms are combined into molecules, crysttides, that is, large
"commands", and therefore acquire the ability &bk localization in three-dimensional space.

It is here where the possibility of conceptualizématio-temporal relations of the macrocosm: thiktyato stability that is, to
show the properties of the spatial-temporal loegidn, which is not characteristic of a microcogmnd the result formulated as
the existence of a (3+1)-condensate on the backdrotithe "primary cosmic broth" in a state of wat "sea of probability".
The phenomenon of decoherence also allows us neixand deepen two-phase concept of matter. Déeoripf the
elementary model presented in this article.

Apparently, the allocated basis of W. Zurek asslitnas the frame in classical procedure of measaet, that is formation of
spatio-temporal macrocharacteristics?

In general, itis this, but with some clarificat® Moreover, the possibility of bringing the dépsnatrix to the jordanian form
(to block-diagonal), allows us to hope for thegfreentation of the quantum system with preservaticthe phase
correlationships between the subsystems descrilyirige matrix blocks, which is a "transparent" hmtmodel with the "wave-
pilot" de Broglie-Bohm. And in general, the posstilf factorization of the density matrix in a slariway " lies in the plane”
of the solution the problem of separation of theerent quantum system into its component subsysiiéihgeasible).

The latter note allows to divide system paramdteoscontrollable, preserving the coherence (er&angnt), and uncontrolled
(unknown, destroying entanglement). This circumstagives the opportunity to “raise" the entanglentie® small group of the
monitored parameters to theeso-and macrolevels and, at the same time, to exfhailisappearance of coherence in a large
group of uncontrolled parameters.
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On topological phases of matter
(the formation of the image (3+1) and localizatiorof spatio-temporal relations)

The current situation of the search for the essefispace-time relations resembles the early
history of the search for the essence of "phlogistewhich was resolved by the statistical theorgdibs
ensembles and the definition of thermodynamic cptscand, in particular, the concept of temperatisre
the average kinetic energy of the ensemble. ltilegossible that the spatiotemporal relationsatge
an average of the eigenvalues of the quantum obpesttors.

The transition from the microlevel descriptiortleé evolution of the system to a macrolevel
observation should be similar the transition ia tanner of the description transformation of aotic
multiparticles Gibbs's ensemble with many micrapagters into a description, for example, of a gas
enclosed in a certain volume with temperature,quies heat capacity-that is, with a very limitedntwer
of macroparameters.

The need to raise the question of two-phase mgites back to the works [6,9].

"Rising" frommicro-to macro-in the description of physical phenomena, it ffiailt not to
note the peculiar phenomena obhdensatiohand 'localizatior’ of matter, not peculiar to the material
objects of quantum mechanics.

(3+1) -"condensation™

(3+1)-space-time “condensation” of matter in thhecpss of evolution takes place against the
background of gravitational and electromagnetitdfién the environment of more universal interatsio
of "the general primary bouillon". At the same tinmaultidimensional, uncertainty and fluctuations
remain in the description of the microcosm, andlj3space-time dimension and determinism reach the
levels ofmacro-andmega-descriptions. The entire universe must then begmted in the form of two-
phase coexistence. At the same time, multidimeasiomncertainty and fluctuations remain in the
description of the microcosm, and (3+%kpace-time dimension and determinism reach thdslesfe
macro- and mega-descriptions. The entire Universe must then beegntesl in the form ofwo-phase
coexistence.

And indeed. In classical physics such phenomendmnasvn: in the gravitational field described
by the law of a world gravitation, there are steathysed trajectories. This makes possible thelestab
existence of planetary systems. This result idyedsrived from the 3-dimensional Laplace equatifans
the gravitational field potential. In a theory fiam to Newton's and describing phenomena in spdice
different dimension, it is natural to expect tha¢ potential of the field will satisfy the multidensional
Laplace equation. In the spacerofmeasurements the gravitational field potential @l proportional to
the value:

p~1/r"72,

and the strength of the interaction value:
F~1/r"1,

It is with the law of decreasing the potential adoag to (1) that the main feature of the three-
dimensional space, noted by Kant, is related: thi#soof physical bodies in the newtonian gravitaéil
field in the euclidean three-dimensional spacestable alh < 3 and unstable at > 3. Ultimately, this
means that it is impossible to have a long-terrsterice of planetary systems around stars in hypodhe
spaces with dimensions greater than three. A simidsult remains valid in GRT for space-time
dimensions greater than 4=(3+1). This follows frtma analysis of the equations of geodesic lines on
which the planets would move in the spherical sytimdéelds. The noted features can be attributed t
themacro-andmega hypostases of the existence of the real world.
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In the microcosm there are also similar reasortsdiséinguish three-dimensional as a stable form
of existence of matter: only in the space of thi@ed less) measurements possible stable existdnce o
atoms. For the spaces of large dimensions fronstheodinger equation with Coulomb's potential ef th
form (1) follows: states with negative energy lev@dounded states) or may not exist at all, or tegya
energy levels extend to a value equal to minusityfi The latter means that for any energy lever¢h
will be exist an even lower level and electronssuth systems will fall, emitting energy until their
complete disappearance. This means that theredtabte state for the substance.

It is widely believed that these circumstanceskanseto the conclusion that there is no alternative
to the three-dimensional reality. However, thestsfalo not contradict a different conclusion: tineerse
square law distinguishes sustainable “condensdtiiecexistence of matter in 3-dimensional macrotos
of our world and the world itself is typical, aak two-phase coexistence: “3-condensate " amoag th
less differentiated thgramatter. "3-condensation “is realized with the dingarticipation of gravitational
and electromagnetic fields, which are the” sumimaofe elementary and fundamental interactions. iBhis
the general essence of the phenomenon of 3-dimeisio

On the example of the phenomenon of Kaluza [4] genkralizing the above, it could be noted
that the unification of the interaction fields iscampanied by an increase in the dimension of the
physical configuration space the arena of the action of these fields, but gediftiation of fields and
the allocation of individual-reduces the dimensadrspace, that is, narrowspologicallythe sphere of
possible manifestation of its presence. In fagbeauliar principle of preserving diversity, expmssn
the beginning of the last century by the wordshaf famous classic about the inexhaustibility of the
electron, as well as the atom, works. Anyway, tentlensed" matter has a 3-dimensional spatial image

With hindsight we can say that the process of “emsation” of matter to date ended (?) of 3-
dimensional object localizatich. Stable three-dimensional formations have " sewitto the present
day in the form of visiblenacrocosmand possibly other "virtual” worlds. In a staplease of the visible
macrocosm co-exist, and we live. Unstable multidisienal constructions, however, did not disappear.
They make up thenicrocosmof the prime mattervery strange, probabilistic and uncertain (weakly
structured).

Thus, against the background of electromagnetic (nter) and gravitational (space objects)
fields, the universe acquires the image of a varig{3+1)-dimension.

(3+1) - "localization”

The causes of localization of the substance caiillligtrated as follows. Some elementary
"particles™® remain stable as long as they are locked in pialepits, but in the free state they
disintegrate in a very short time. Such a lockeattiple “turns out to be more microscopic (that impre
three-dimensional”, and therefore more stable) tfram, which is more microscopic (that is,” more
multidimensional”, and therefore unstable). Furtlaéoms, united in molecules, crystal lattieeshat is,
large groups, acquire the ability to stable loclan in 3-dimensional space.

It is in this case that arises the possibilitytleé conceptual formulation of the spatio-temporal
relations of the macromere — stability and theitgbib manifest the properties of spatial and terapo
localization, that is, those properties that anesuial for the microcosm, and the result itselbigrfulated
as the existence of (3+1)-condensate against tlek&glaund of "virtual sea of probabilities”. The
phenomenon of decoherence allows us to expand a&eged the two-phase concept of matter.
Description of the elementary model is presentedtticle [9].

° ) From the point of view of dynamic evolution of tbaiverse from some singular beginning (for exampgT)
19 we deliberately quoted the word "particle” becaigee are no classical particle properties ingiientum mechanics of
objects.
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Decoherence in the formation of spatio-temporal retions

This question relates to leveling (smoothing) v&gtum superposition, entanglement and of the
uncertainty principle, in the words of W. Zureto-formation tight bodies .

Let's consider a quantum "particle", located ia #mvironment of its surroundings. We start
discussing the situation with the words W. Zure®, [ 12]:

"A tractable model of the environment is alfmt by a collection of harmonic
oscillators(Feynman and Vernon (1963), Dekker (39&hldeira and Leggett (1983, 1985), Joos and
Zeh (1985), Paz et al. (1993) or, equivalentlyabyuantum field (Unruh and Zurek (1989). If a peldi
is present, excitations of the field will scattdf the particle. The resulting “ripples” will congtite a
record of its position, shape, orientation, andesg and most important, its instantaneous locaaod
hence its trajectory” ...

... "A boat traveling on a quiet lake or a stohattfell into water will leave such an imprint on
the water surface. Our eyesight relies on the pbedtion left by the objects on the preexistingestatthe
electromagnetic field. Hence, it is hardly surpnigithat an imprint is left whenever two quantunmeys
interact, even when “nobody is looking,” and evemew the lake is stormy and full of preexisting veave
and the field is full of excitations—that is, whba environment starts in equilibrium at some @nit
temperature. “Messy” initial states of the enviroant make it difficult to decipher the record, botribt
preclude its existence" ...

In the two-phase model of matter, decoherence martonsidered as a kind of part of the
mechanisms of "condensation” and "crystallizatinom the primary matter into the tight bodies of
macroworld, and the theory of decoherence allowstaugalk about the environment (pramatter),
characterized by its internal parameters, in witehtight bodies of macroworld are formed.

In the article by W. Zurek [10] provides an eqaatwhich resembles the equation of evolution in
the Heisenberg picture for the dynamic observed.

The motion equation fol# (p, x) - particles" associated with the environment espnted as:

.
. - y -
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Liowville Equation Friction Decoherence

and the equation itself can be obtained from theession for the density matmix(x, x"):

Fon Neumann Equation Relaxation Decoherence
j ) d d Yoy miykpl 2
: i
p= ——|H.p - x—x)—- } = — x—x)°
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p=—FORCE=VV P=—1p Classical Phase Space

However, can the description of the decoherencehamsm by W. Zurek be considered
exhaustive to describe the transition from quartiugory to classical mechanics?

In the last expression, the derivative by timgrissent as an algebraic operation (commutator

[H, p]), but it also contains the expressfpéj;, which is the momentum operator, but not in ayelhiaic

form — in the coordinate representation and is in paipblogy; in addition, there is also the operator o
coordinates in the momentum representatigip. Mathematics ob-function was applied for this
purpose. However, the mathematical analysis dog¢sancept it in the "dress code" of traditional
continuity. This determines the degree of gengralitthe reasoning of W. Zurek in part of the titios
from quantum mechanics to classichhere are no point features in quantum mechanicsThus, an
important moment of realization of the possibiltfytransition from Hilbert's space into phase space
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the basis of real (3+1)-macrospace of classicasipByand conceptual description of this transitisimg
the principle of correspondenci8] — cannot be considered complete. It is quite natilna these two
phases of matter should be described not only thgrdint concepts, but also by different topolodies
example, they differ in their most important chaeastic - dimension). In this respect, it shoutrinted
that the application of thprinciple of correspondenci the transition from quantum formulations to
formulations in Hamiltonian formalism requires aoprr introduction (3+1)-the classical image of the
space-time relations directly into quantum mecha(géoordinate representation).

However, answers to the localization processescaged with spatio-temporal splitting of
coherent quantum objects and their fragmentatiom tight and independent component parts can be
obtained in part explain the mechanisms of decolveref W. Zurek

The essence of his idea is the following: the Ganghase of the composite system between the
components included in the initial superpositionSthtes "W(p, x)-particles" dissipate in degrees of
freedom of the environment, reducing and elimirgtimierference and, thereby, diagonalizing the idgns
matrix, which then can represent a mixture of Statéth classical probabilities without interference
terms. This eliminates the quantum superpositiaheartanglement of States. The increase in theofize
the elementary cell of the phase space of the myktads to the possibility to neglect the uncetyaof
Heisenberg and pass through the quasi-classitiétoassical description of the systems.

The essence of his idea is the following: the ganghase of the composite system between the
components included in the initial superpositionstdtes "W(p, x)-particles" dissipate into degreés
freedom of the environment, reducing and elimirgatimerference and, thereby, diagonalizing the itgns
matrix, which then can represent a mixture of statéth classical probabilities without interference
terms. This eliminates the quantum superpositiahemanglement of states. The increase in theasize
the elementary cell of the phase space of the myktads to the possibility to neglect the uncetyaof
Heisenberg and of pass through the quasi-clagsithé classical description of the systems.
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V.A. Kasimov. Emergence of spatio-temporal certainty (1+2+3)

Abstract

The well - known philosophical formula: "Space ainge are universal forms of existence of mattertds us to
introduce several levels of representation of cumwledge about space-time relations, which weaaitiditionally
call "levels of ontologization" of our understandiof these relations. These levels can be considesentological
sections in the process of cognition of the essehspatiotemporal relations and the formationtadit conceptual
certainty.

A simple example is used to model the processmbton of spatiotemporal certainty in the Leibagpect: the
transition from the quantum level (micro-) to tlegél of classical mechanics (macro-). In this refjave can talk
about the two-phase existence of matter. In additim attempt was made to outline the solutiorpats-time
problems after work: "Contextuality of one partictenlocality of two particles, entanglement, Weesl|
experiments with delay of choice, FWT and so ¢ji2].

The current situation of the search for the essari@pace-time relations resembles the early hystdthe search
for the essence of "phlogiston”, which was resolwethe statistical theory of Gibbs ensemblesd#faition of
thermodynamic concepts and, in particular, the epmof temperature as the average kinetic enerdleof
ensemble. It is quite possible that the spatioteaipelations are also some averages from the ergéres of the
quantum object operators.
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