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The hypothesis "of Field materiality" of infinite space continuum contradicts everything accumulated ex-
perience in the 20" century of the finite discretely-of quantum manifestations of matter. In this paper, we will see a
completely different non-Field model of materiality is not only particles, but also of space-time (S-T). In this paper
three first the essences of material reality are connected following by chains of cause-and-effect relationships. |,7he
apriori-hidden discrete-quantized substance of the aether — the root cause of all reality, and the next two, a posteri-
ori: ysubstance-manifestations discrete particles from the aether (the first consequence; of real manifestations by
the quantum aether) and jquantum-excited by a particles electromagnetic waves (EMW) in aether with particles
(second consequence, manifestations aether). It was only in the distant consequences;,) "activities" of these three
types of substances manifestations as S-T in the unknown to us forms, as well as the apparent diversity of the
known real macrosystems reality. I will show that this chain of cosmological evolution explains all the known phe-
nomenology of the world, without involving of excess of entities type "field-forms" of matter and without dualisms
"particle-wave" of the particles, "wave-particle" y EMW and without other tales.

1. Introduction

Scientific and a household worldviews blinded 2500-year old misconception that material world is
an "empty continuum" of infinite space, of the given us a priori. Today, there are strong scientific reason
to believe that in nature there is no a priori "of an infinite space of emptiness", because the very notion
"space" turns out a posteriori-property of matter of finite limits. Having said that, we could finish the arti-
cle because essence of millennia misconceptions people formulated. But I will describe these strong sci-
entific reason to the existence of an a priori substance before the birth of space and time (S-T), which
only develop in the future consequences of its cosmological evolution. Awareness of us non-field the ma-
teriality S-T allows us to understand of the world the was originally determinate, finite, and the knowable
a priori up to its material Principle.

Began to take shape in the 19" century in the Maxwell theory (MT) scientific concepts of the ethe-
real materiality S-T were blocked in 1905 by postulate SRT, that matter aether is absent. Since then, stud-
ies the probable of structure of the aether are not conducted, and the absurdity of the nonrmateriality S-T
author SRT proposed substitute by hypothesis, that S-T filled by "Field form of matter." This idea be-
gan to impose in the form of "Unified Field Theory" (UFT), as a fundamental principle the continuum of
the material world. Poincare (1907), followed by Pauli (1921) predicted a dead-end ideas UFT, but apolo-
gists SRT so far blocking all attempts to study different, in particular, aether-stationary forms of the ma-
teriality of the world. Fortunately, MT is the only and unique super-theory, which contains deep-seated
(richly manifested mathematically) information on the aethereal substance, how about primacy the entire
of material reality.

They are based on three of polarizing "electromagnetic" interactions between: jya polarizable
of aethereal substance, ;ymovable the material particles in it, and 3jexcite electromagnetic waves
(EMW) in a mixture with aether particles. These interactions are a remarkable way were placed in
the bowels of the constitutive equations of Maxwell and this determine the potential positive by
experiments of aberration Bradley and of interference experiments Michelson-type for the detec-
tion of thin anisotropic reactions in mixtures of aether with moving particles. And the angular shift
in the direction of the source of stellar aberration of light, when viewed from the surface of the
Earth, and the shift of interference fringes in the Michelson interferometer (MI) exhibit the abso-
lute speed of the optical atmospheric particles entering the zone rays of experimental facilities,
without requiring laboratory experimenter's relations with the outside world. [1]

As long as there are restrictions SRT on the study aether-dynamics reactions in the universities, we
are forced not knows, that we live in substance-discret acthereal Flesh of a closed in himself of Universe,
that around us there is no contimuous-empty S-T, that neighborhood us and within us is located delicate
substance by quantized aether, containing in itself as the potency of birth, or the "death" particles of mat-
ter, so and the consequences of "spatial" their mobility [1] along the strands of aether. We just have to
realize that the Universe is single and is not placed "nowhere", that its ultimate cosmo-cyclically slowly-



changing (and therefore seemingly aether-stationary) limits are surrounded by non-spatial " Nothing-
ness", how from side the "infinite external", so and relatively near-zero of deeps "internal" [1, p.2].

The meaning of " Nothingness" is close to the scientific concept of the quantum of the ban
on the existence in a " Nothingness" of discrete aethereal matter, antireflective and animating by
their action dead "a continuum of Nothingness" (Fig.1). From this point of view, which traces back
to Kant [2], is reinterpreted here by me on the basis of knowledge of the 20" century, the first of a
priori of the world for space of emptiness there is no place. The first apriori in world have been
discrete-stringed body of "self-organizing substance" of the stationary in the "Nothingness" aether,
from which occur a posteriori is all manifestations of material reality, including her manifestations
"space, time-flowing" and reasonableness world [1, p.3]. That is why the polarizations interactions
of EMW between the substance of aether and material particles of optical mediums, manifest
thanks to TM reaction of aether at their forward movement through the aether, from the very be-
ginning were in the center of my attention in the 1968-73 years [3].

2. Apriori-continuality "empty space" of Euclid
and its conflict with the new relativism and quantum theory

Experimental techniques for monitoring reactions "empty space" 400 years ago were absent.
They appeared only in the 20" century, but are not evident and today. Theory of knowledge of reality
indicates that S-T somehow is materiality. But misconceptions infinite by Continual S-T, venial an-
tiquity and the Middle Ages, unfortunately, and today in the center of the new theories of relativity:
SRT [4], GRT [5] and their "field"-elaboration in the so-called "Standard Model" [6].

In these circumstances the role of aether in the processes occurring in the moving optical me-
dium, remained completely not elucidated throughout the 20" century. The only theory in which the
role of ether was not left without mathematical attention, is MT, but the essence of the physical proc-
ess of polarization of the ether as pervasive environment, scientific censorship so far hushes. It came
to that in physics textbooks for universities ethereal constant absolute permeability (go1l,) came to be
called characteristics "emptiness", "vacuum", etc., and not polarized reactions aethereal of medium.
Conlflict of classical understanding S-T with new Relativism non-field space-time prepared detection
of aether in the experiments of Miller [7] (1905-1933) and Demjanov's [3] (1968-1973), and today
this can not be more silenced.

In fact, the world of spatial freedom of movement of material objects, most likely discrete "inside"
and finite "outside" by material-of the string closedness of aether in itself. This means that from the rep-
resentations, made in the science of the a priori about continuity spaces (be they from Euclid, Einstein,
Minkowski and Hilbert), will have to give. Consider the principle of probable discrete realization of a sta-
tionary aether, as a priori essence itself in itself, which, being a substantiality prerequisite of the traditional
understanding of space, can noncontradictory satisfy the philosophy and physics by aposteriori of status
of spatial representations in the laws of nature.

The classic understanding of the dialectic of essence and phenomenon was its infancy at the macro
level of sensory perception of Genesis. "Continuity" macro-body and "continuity" macro-phenomena,
which it production, is describes a continuous function of spatial distribution of matter of "original" or by
continuous distributions manifestations action in momentum (or "frequency response") space of its "im-
age" (Fig.1). The penetration of experience in depth microstructure of the "original" objects, revealed
atomic discrete every makro-body in the late of 19® century, and in the 20" century — even more pro-
nounced discrete nuclides atoms themselves. In momentum space of "images" of these micro-objects
manifested quantization of their actions, the laws of which began to study in quantum mechanics. Quan-
tum mechanics has entered into use the concept broad continuum "quantum bandgap" AE (zone "noth-
ingness"), which shared by infinitely narrow (theoretically — zero width) zone light — i.e. materiality ac-
tion levels with energies E; of allowed states of the system (Fig.1).

Allowed the harmonic a status essences is unitary (dotted), and forbidden zones — the continuous
("non-spatial lengths"). Continuum of band gaps can be attributed to ancient philosophical concept of
"non-spatial Nothingness". On Fig.1 we see "non-space Nothingness" as a "continuum of prohibitions"
on the implementation of its action everywhere except levels £,



Continuum "Nothingness" (the sum of all the forbidden zones) — a "non-spatial darkness intan-
gible Nothingness". Finite a number of permitted quantum states £; "zone-level of diagram" — this
harmonics materiality of action (almost zero width), which the manifested "light" on a continuum of
"darkness". Clearly, the cardinality of the continuum "Nothingness" incomparably greater of a num-
ber of harmonic power levels of "light", where Being implemented by Genesis. Definitively we for-
mulate a provision so: "image" (appearance) of spatiality Genesis is discrete, and "non-spatial Noth-
ingness", so to speak, is "of the continuum."
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Fig.1. Pulse (or frequency-energy) quantized space "image" harmonic-
levels of manifestations of the essence of the system of particles:

E; — zones active of the genesis of the allowed energy states of the essence;
AE — "forbidden zone" of nothingness (part of a continuum "nothingness", in which the
prohibition us implement any energy states of this essence).

By analogy with the continuum of forbidden zones "images" spatial representations of quantum
mechanics we assume here that the object-spatial "Originals" (e.g., S-T) also closed by continuum forbid-
den zones "Nothingness" (especially in the vicinity of "zero" and of "infinity") . These prohibitions do
unfeasible myriad of structures "original" (i.e. not realized in the nature of form and content of the many
micro-objects). How "Nothingness"-continuum of bandgaps (XAE) of the frequency-energy-
representation on Fig.1 manifestation of ultracondensed by spectral levels by Genesis of "image" of the
object, similarly object S-T "Originals", according to our hypothesis, discretely manifested in-frozen (as if
"stationary") in the continuum-"Nothingness" hyperfine aethereal strands (by Plank thick ~ 10> ¢m and
by the Hubble length ~ 10* cm, Fig.2). On this stationary in "Nothingness" material basis implements all
known forms of existence of the objective world of elementary particles [1, p.2].

Note that the harmony of existence of a particular physical reality, discovering in physics, usually
by opening equations, which "guessable" via a particular system of permitted of levels of its existence in
"Nothingness" (like that shown in Fig.1). In epistemology even developed a opinion (Feynman) to under-
stand the phenomenon, it is necessary to "guess" equation (or system of equations), which describes this
phenomenon. Examples have given: Bohr, Schrodinger, Heisenberg, Dirac, and others. "Continuum" of
approaches to reality (e.g., as in GRT), promising by super-generalizing methods of mathematical theo-
ries of continuous sets discover specific phenomenon of nature, as noted by yet Fock [8] and Brillouin
[9], have been ineffective (their effectiveness is not higher than in of folk wisdom: " find a needle in a
haystack"). New phenomenon nature of things can "guess" the only via intelligence "sixth sense" with the
help of yet undiscovered equations in the unknown "Nothingness" of permitted quantum states of matter
(as hitherto and acted mentioned above geniuses science).

3. Discrete-stringed body of "space' aether

Stringed structures are long enough in the field of view of theoretical physics. Lack of progress in
this direction, from my point of view, explained by the fact that the authors of all the stringed concepts
considering their potential implementation, not before, but inside a priori "existing" of void continuum S-
T. Therefore they are dealing with a 3-fold-a potentially infinite number of all-permitted solutions (struc-
tures), many implementations of which is prohibited in the powerful continuum "Nothingness" (gray field
in Fig.1). To find in this "continuum of permissiveness combinations stringed body" of desired discrete



quantum implementation (combination, organized set) of elementary particles, even known to us from the
experience of their independent research, it is unlikely-hard. Therefore all theories "organize" the material
elements (stringed body or particles) inside a priori of given of continual S-T should lead to nowhere, in
particular, into chaos. Attempts to deduce from the chaos one or that reason of order always doomed to
failure, because himself chaos always post-reason (himself always a posteriori).

We refuse to here, firstly, from continuing in science a priori status of all types of intangible
spaces of Genesis of material objects, and secondly — from of Genesis continuity spaces. We intro-
duce a priori discrete string cosmogonical-microscopic structure of the ethereal substance, not placed
"nowhere". Let us consider in him pra-nature from which manifested to us by nature. In the bowels
of the set of these stringed body are born in inseparable connection with them all particles. They are
born of the"twistings" stringed body, exist on the strings, "die" due to by stretching a stringed, and
therefore have a spatial freedom only in connection with the stringed body. Birth, the existence and
of "death" particles occurs regularly in two cosmogonic semicycles Compression and Expansion of
the stringed bodies, forming the Universe with a duration of half cycles of ~ 50 billion years. Early in
the first half cycle of the cosmogonic comes birth on the of stringed bodies, pairs of particles and an-
tiparticles (as required by the Pauli principle). Particles begin twisting by of totally licentious after
passing their phase full of expression stringed body (full vacuumization of the Universe, which is
experiencing a moment of Genesis stringed body without particles).

Returnable push maximum expanded stringed body starts their half-cycle of Compression, in
which on the stringed body begin to arise again "twisting" of the particles. Most of the half-cycle Com-
pression growing "twisting" of the particles are in the pervasive expanse of licentious stringed body of
acther. But at the end of the Compression cycle all the stringed body collapsing into the depths of its par-
ticles. Space of freedom of particles degraded ("dies") in the general Collapse of the stringed body in the
body of particles. In [1, 2] it is shown, that the volume (V) of one disbanded stringed body, equal Single
of the volume (}) of particle (V=V}, ~ 10 cm’). New stage cosmogonical of freedom of the particles
occurs in the post-Kollaps time of Extensions stringed discrete of body of aether after the Big Bang. Ex-
emption from the general-Collapse of particles and antiparticles (at the beginning explosion-like, and
then of organized evolutionarily) gives rise to a half-cycle Extensions Universe (which is typical for our
Cosmogonic era).

Thus, aether is real, stationary, spaciousness in it substantial-discrete, and flow a time — is of proc-
ess quantized. To clarify the planned processes we will use only known locations of the scientific experi-
ence of the 20™ century, undeterred, and using the fact that much of it is still unclear just because of the
ban on research aether.

3.1. Planck's metrical triad. She was obtained by Planck in the early 20" century on the
basis of three fundamental constants of physical experience: the gravitational constant (f), the
Planck constant (/) and the speed of light (c~3-10' cr/s) in vacuum [6]:

r=yhflc =242.10% cm; ¢ =\[hf/c* =083-10% sec.; m = lhc/ f =107 g, (1)
where r,, T . u m_ — three Planck's parameters, the nature of which remains unknown [6]. We inform

them new aether-dynamic content of, respectively, the transverse radius, rotation period and hidden mass
density of individual stringed of aether [1, p2].

Note, for clarity of analysis. Firstly, the linear velocity of the circumferential surface of the rotating
stringed (vs) equal to the speed of light in vacuum (vs=ry/z=c). Secondly, volume of stringed (Vi=oLs), by
Planck's cross section stringed 6,~10°° cm” and the its Hubble's lenght, L, ~10* cm (Fig.2), no coinci-
dence, have values Vp~10*3 ? ent’, i.e. equal of volume the proton. Thirdly, if 1/z=v,— rotation frequency
of'the stringed body, then the hvszmsc2=1 03 eV.

Noteworthy coincidence of volumes stringed bodies and of protons (Vi=V;). We perceive this as a
likely indication of the cosmogonic process of convolution (10" pc.=Lyl=10* c/10™ cm) of rotating
of identical fragments (/; =10 cm) of each of stringed body (by length L ~10* cm) inside the nucleons
in the half-cycle of Compression. This may indicate that at the end of half-cycle of Compression occurs
collapse each stringed body inside the of the nucleon, which in the Universe is ~10™ pc. [6]. Then, the



Big Bang becomes the sum of ~10” pc. nucleon of collapses, forming a catastrog)he Ecumenical Col-
lapse, traces of which was observed and studied experimental astrophysics in the 20" century.

3.2. Apriori of existence aethereal of stringed body. This is a key provision of the new view on
the Cosmogony of the world [1, »2]. More than 200 years ago, Kant speculated [2] that the spatial rep-
resentation — is "a posteriori" acts of our consciousness, and not a priori predetermining to us "empti-
ness" S-T. But Kant did not given constructive clues what was before of S-T, and what represent mate-
rial the beginning of S-T. New Lorentz-invariant Relativism, in our interpretation, all builds relationships
laboratory observer from the absolute beginning — from aether, populated by material particles for equip-
ping by this laboratory, but not from abstract intangible external inertial reference system (IRS). In this
case, of spatial the implementation get different image than the common understanding of vacuum space
of Euclidean's, or S-T of Poincare-Einstein-Minkowski.

To take a step in the right direction and understand a posteriori status of S-T, we postulate a priori
status stringed body, forming in the "Nothing" pervasive discrete body of aether, not placed "nowhere"
and therefore stationary, non-entraining, because stringed body not in nothing to move and be entraining
[1, p2]. This postulate is justified, firstly, by the facts of the stationary aether, which have been supported
by 200 years of the experience on the aberration of light. Secondly, he also confirmed the most recent ex-
periments by interference light Michelson-type [7] revealed the existence of anisotropy of the speed of
light in space with the moving particles [3].

No nothing space without aethereal of stringed body and without of particles on the stringed body
in nature no, and freedom of movement of particles and antiparticles on it, and generating EMW aether is
carried by the stringed body without damping. Neither of particle at motion, neither EMW propagation
never "drop out" in to empty continuum "Nothingness" (Fig.2).

3.3. An identity of the set of Stringed of bodies aether. In the mid-20™ century in the cosmogony of
the world fitted [6]: firstly, the number of stable particles in the world (np~1078 protons and the same
number of electrons and their antipodes), secondly, the number generated continuously by them of pho-
tons (nph,~1087 pc.); thirdly, on one proton in the Universe generated to ~10° photons (nph,~109 ph./p.)
Fourthly, the particles of one kind, in accordance with the Pauli principle, phenomenally identical. The
authors [6] have by repeatedly emphasize that this entire set of "large numbers" and the amazing proper-
ties discrete matter so far has no scientific explanation.
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Fig.2. Model of one aethereal stringed body (from the set ~ 107 pc.) at two stages
of their Cosmogonic evolution, separated by a time interval of ~ 50 billion years:
on the half-cycle of its unwinding (extensions, green trend) or on half-cycle of its twisting (Compression, red
trend) pair of particles (electron —e, proton +p) and pair of antiparticles (positrons +,¢e; antiproton —p); Sp, Sup,
Se, Sae — Spins of protons, antiprotons, electrons and positrons, respectively.

Assuming that the particles are twisting from self-fragments rotating of stringed body on stage half-
cycle of their cosmogonic Compression, we use the rule a reduction-transform: "identity — from the iden-
tity". Identity stringed body in our model follows, thus, from experimental fact of science of the 20" cen-
tury: identity of particles and antiparticles with pair-spin uniqueness, fixed in general physical principle
Pauli, underlying quantum theory "of the periodic table Mendeleev".



We associate directly not-manifesting itself pra-nature stringed bodies with nature mani-
festing of stable particles on the basis of deterministic process of their formation by weave
"twisting" stringed bodies in the particles during the half-cycle compression string Universe,
ending by local of the collapse of stringed bodies within the particles and the Global Collapse
them all in a moment of the Big Bang.

Big Bang starts semicycle extensions of the stringed body of the Universe, during which
stringed bodies is released from a local collapse of the particles by reverse their "re-twisting",
which terminated by the complete disappearance of particles (due to vacuumization stringed
Universe) at the end of half-cycle of the Extensions.

3.4. Stable particles — this "twisting" of the stringed aether. GRT hypothesis about "field" origin
particles were not justified [1, p.2]. This is not surprising, because the experience everywhere sug-
gests that field EMW — from the particles, and not vice versa. Matter stringed body electrically
neutral, but "charge" by the particles and the spin — by particles and waves, stringed body transmit-
ting through it rotation [1, ».2]. By the number of pairs of particles (npt,~1078 pc.) and the output of
photons from each pair (nph,/pt,~109 ph./pt.), the total number of stringed contacts, quantum-
switched on the surfaces of all moving particles of the Universe is obtained: nph,~1087 pc.

3.5. Entropic activity of a particles. Parameter nph,/pt,~109 ph./pt. today is associated with of the en-
tropy the mobility of the particles of the universe in a nonreactive "emptiness" S-T [6]. But this can not
occur in "vacuum", so as in "intangible space "Nothingness" entropic mobility (even if she were possi-
ble), might not induce stable generation of photons (or pairs of "electron-proton" or their opposites) the
specific number of nph,/pt,~109 ph./pt. This because, firstly, the "void" does not react with the particles, and
secondly, by "a reservoir" stochasticity can not be characterized by the observed stability of the specific
number of photons (1ynpi~10° ph./pt.).

In the new dynamic view of the ether-entropic mobility of aether on the stringed substrate a pri-
ori-determined the number of intersections of each particle ~ 1 billion of other stringed body. This leads
to a "deterministic interaction" particles with a stringed body of aether (deterministic in front acts their
of stochasticity interaction ), which ensures the generation of a stable specific number of photons
Pphpi~1 0’ ph./pt. In our model, chaos is always a posteriori with respect to the a priori predetermina-
tion of its reasons. This is only possible if the body surface of each proton or antiproton in processes
entropic mobility is commutes priori defined number of 7 i ~1 0° of stringed bodies.

3.6. Identity micro-scale of microparticles. Modern science does not have accurate data about the
shape and size of microparticles. In the vast majority of modern theories they are considered merely
as "material points" in the empty space. Nevertheless, it is assumed that the average diameter of a
proton and an electron (positron and antiproton) is ~10™"° cm. Us such approximated the size of mi-
croparticles sufficiently, because she is no worse than those already described above approximate
order-scale and numerical particles. Nobody non-satisfies a "black-box-status" particles, but with him
putting up more than 100 years.

Despite on the marked uncertainty microscale particles, quantum theory has opened amazing
property (the Pauli principle) the unique by identity of all particles of one species, comparable only
with the coherence of EMW. This indicates that all particles was "interwoven" from stringed frag-
ments of identical length precision ~10"" cm, as shown in Fig.3. "Contact" the stringed body with
"Nothingness" have not dissipation.

We believe that the stringed body is a priori neutral (in the nature is absent of a charged electric
substance [1, p.2]), and different charge-spin properties of particles formed a posteriori in the half-cycle of
Compression of stringed bodies during their three-dimensional "left" ("—") and "right" ("+") of rotational
convolution, giving the spherical symmetry ofthe Coulomb field [1, ».2]. After the General Collapse of all
stringed bodies, formed properties of the particles appear to persist, and the unwinding of particles and
antiparticles in the era of the Expansion carried out of the quanta "discharge" of their bodies from stringed
fragment by length /~10"" cm, as shown in Fig.3. This indirectly implies sameness of the sizes of all
elementary particles (~10™" cm), which differ only in packing density and organization of identical frag-
ments of strings (the electron in 1836 times is less of fragments Strings /;, than that of a proton). These an



outline of processes shall been explored in the 21* century, though it could been start on 100 years ear-
lier, if be in the dispute has not intervened the Einstein.

3.7. Scale the Universe by the Hubble. In the mid-20™ century, thanks to the studies of the Hubble,
the outer boundary of the modern Universe after 14™ billion years half-cycle of her Extensions (after
Global Collapse passed 10" sec) reached Li~10" cm [6]. We believe, as seen from Fig.2, that this size of
the universe is defines by the length stringed body (Ls~10* cm), which is already released from the local
collapse of each particle. Then the maximum number of discrete fragments (by length /~10"" cm) twist-
ing or untwisting particles from one stringed body, apparent shall be:

n=Lyl~10"/10"=10" pc. )
We remark, "a large the number" relationship (2) is not accidentally coincides with the rato of the constants
ag/ag~10" of two "fundamental" interactions: electric (o) and gravity (o). It can be assumed [1, 2], that
"force" of fundamental interaction is inversely proportional to the size its of carrier. Thus, "force" o "elec-
tric" interaction related to the size /~10"" cm, which characteristic of charged particles (rpzarp~10*]3 cm, see
Fig.2), and "force" o gravitational interaction related to the size L ~10% cm, which characteristic licentious
stringed body of aether. Therefore o, in ~10*' times smaller than oz. We conclude that the likely carriers of
gravitational interactions in the Universe are stringed body of aether [1, p.2].

When all 10*! pc. of a fragments stringed body (by portion /~10"" cm) tightly twisting in the
proton (or antiproton), the collapsed volume of the proton is Vp~10*3 ? cm’, i.e. the same, as y mod-
ern proton. True, proton today contains only 7., ~10% pc. of quantum fragments of stringed body
(see below). This indicates a different density (p;) of stable particles at different stages of evolution
of the Universe at the constancy of volume of particles, which is formed of identical of stringed of
fragments by length ~10"" cm.

Hidden mass stringed body (1, =+/hc/ f ~107 g), is included in this or that of particle by identical

of the lobes /~10" cm, for the observer must manifested by value following elementary mass of a
fragment:
AmE=myng;=10"/10"~10* g . €)
At the present stage of expansion of the universe mass of the proton (or antiproton) mp~10*24 g. From
formula (3) should be, that in the depths of the proton (or antiproton) in the residual local a collapse today
is contains 7, of quantum stringed fragments (by length ~107" cm):
ney=my/Ams~1024/10* =10 pc. @)
Similarly, we estimates the number of quantum fragments are in the residual local collapse in the
electron (or positron)
ng=mdAms~1027/10"* =10" pc. )
Today, the density of the body of proton, having inside ns_p~1022 pc. quantum stringed frag-
ment, is pp=1022- 107*/10°°~10" g/cm’. When been Collapse of the Big Bang, all ~10*' frag-
ments of each stringed body are inside himself nucleon, so it reaches its of maximum density
p=10*"-107%/107°~10% g/cm’.

According to some estimates [6; 1, p2] passing part of the half-cycle (tps~14 billion
years~10"® sec.) Extensions of "space" after the Global Collapse of "Big Bang" occupies a third half-
cycle of Extensions: Tex =Tpastt Tresiduals 1.€. Tresidual/ Tpast™~2. In our evaluations of the order of magnitude
we reject mantissa of numbers. Therefore, we will accept: rresidualzrpast~10]8 sec. Over the past part
(tpast) Of half-cycle of Extensions each pair of particles ("protons" and "antiproton") released out a
Collapse (in moment the Big Bang), out their bodies almost ~ 10* pc. stringed fragments of ~10"
cm, providing today a stringed vastness of the Universe ~ 10 cm [6].

In the remaining time (rresidua1~1018 sec) of half-cycle of Expansion, Universe will increase by
~ 10®™ cm. Of remain today in each pair "proton-antiproton” by ~ 10? pc. of stringed fragments, see
(4), is not enough, that be the Universe has increased by ~ 10** cm. To this was possible, we we be-
lieve that the in the free (vacuum state of) stringed body today have a zigzag structure, capable of
stretch out in the future for more than ~10°® cm. This assumption is necessary in order to explain yet
phenomenon polarizability by light of fixed in "Nothingness" stringed body aether, providing perme-
ability e, for the aether, as medium (see below).



Finally, if we define the remaining half-cycle time of completion Extensions of stringed
body of Universe by the value rresidualzlolg sec., and by him will assess rate of a linear of out-
come to idle state vacuum today's number ns_p~1022 pc./pt. of quantum stringed fragments of each proton
and antiproton, we obtain the estimate of the rate of this outcome fragments:

W= s p Mresiuar~1072/10"* ~10* pe./sec. (©6)
Then, behind a century (it At;00~10" sec) protons and antiprotons will become easier due to leak-
age stringed fragments on: dmp=Ams At100-Wsp ~107%.10"-10*=107? g, i.e. by ~ 6.10% relative to
today's of mass. This value decrement weight reduction of protons may be, available in the 21
century for the systematic measurements of even modern methods of mass spectroscopy. If so,
then returning of the substance-acther in physics will be in the 21* century is of great importance
for the penetration of scientific methods for the experimental observation of the fundamental proc-
esses that determine the course of time in the universe.

3.8. Hidden stringed density of discrete space aether. Taking into account the above defini-
tions and measures, the etheric body of the universe consists of n,~10"® identical stringed bodies
of finite size as the "outside" (length of the fully deployed stringed body, probably no more Is

max ~ 10%° cm), so and "inside" (diameter of the stringed body is not less than ~10 cm).
Body of stringed fragments rotates around the axial axis of the period 7, ~10™" ¢ (i.e. with a fre-

quency vs ~ 10 Hz), cyclically expanding and then being compressed with a duration period of
not more than Tymiv~10" sec (about 100 million years).

After passing the point of full Depression stringed body and of full their release from the particles on
the previous of half-cycle of Extensions, entering a new period. It begins with a half-cycle Compression
stringed bodies and nucleation (twisting) on their body of new particles with precision quantum of frag-
ments size twisting l~10"" cm (as shown in Fig.3). Arising n,~10"® pe. the germs future pairs of particles
and antiparticles, in each body of which intertwine about a billion of other stringed body. This ensures
each particle is interaction with other stringed bodies through nph,/pt,~109 "points" of their surface. Thus, in
the current period revealed stringed network by number of particles (npt,z1078 pc.) has nsznpt,~1078 of
stringed bodies. Due to mutual intersections network of stringed bodies to ~10’ times the surface of each
particle in the Universe is generated nph,zz1087 pc. photons from the moving particles. Forming on the
whole cosmogonic period the ratio nph,/pt,=nph,/npt~109 defines thermodynamic entropy processes, which
manifested in nature.

The ratio of nph,/pt,~109 ph./pt. allows determine of the hidden mass density of acther (vacuum-of
stringed bodies). Reasoning simple [1, p2]: if on one proton (antiproton) accounts for 7, photons
(nph,/pt,~109 ph./pt.), then through the surface (sp~10*26 cm’) of each proton, generating these Fph /pt~109
ph./pt., must proceed ns/pt,~109 sringed body. This means that the density of the stringed bodies, passing
through the cross section of 1 cm’ aether, will: aszns/pt/sp~103 5 stringes/cmz. A mass ms whole stringed
length Ly~10* cm, according to (1), equal: m¢~10" g, whence the mass of the stringed segment by length
to 1 cm, equal: me=myLs~10"/10"=10"" g/cm. Thus, for the current state of expansion of the universe
hidden density of stringed substrate in a volume of 1 cn’ is obtained:

Lo =M -3, ~107-107=100 g/cnr’. (7)

This hidden ether density does not manifest itself in the depths of a ideally closedness all of the
stringed body, so as 1 cm’ of aether can not be allocated for "weighing" from the depths of closedness
stringed body. Here in what we exist — in dense, but all-permeable of substrate of aether! That is why the
aether (which is called by "vacuum") long behaves dynamically-really in different reactions motion of
objects rather than cinematically-seeming, like this in mythologizing of motion in SRT. At the point of
the Global Collapse of the Universe inside each proton collapsing all n~10*' pc. quantum stringed frag-
ment total mass m~10" g. This gives an estimate of the density of matter of ethereal stringed body in
moment of Global Collapse: py~m;: Vp=10*5/ 10°=10* g/em’[1, p2].

Let me draw attention to two points. 1) All numerical values of the physical parameters, on
basis which here are made the estimates different essential properties of the aether substrate, I am
not invented, but taken from the lessons of the 20™ century [6]. Although it is also true, as repeat-
edly emphasized in [6], most of the using by me the numbers still remains misunderstood. I am



given them axiomatic of aether-dynamic interpretation. 2) All estimates are given by me for of or-
der of magnitude (mantissa of numbers was discarded), so their "precision" turned by low: & one
order of magnitude. This is justified because more accurate physical characteristics of the object
(aether), which more than 100 years is not recognized in physics and because no one their had not
developed, apparently give impossible, and it would be imprudent.

3.9. On the structure of the boundary between body of particles and matter aether. Modern
science is forced to consider elementary particles how be "material points" since the more than 100
years ago she is reject aether and by that deprived themselves of the opportunity to search their in-
ternal structure. Now, these "points" have become "dialectical by idealism" of the 21% century!?
Therefore, about the structure of the material transition between superdense particle body and
"space of the infinite emptiness" nobody even not stutters. For the first time is the question I put on
the famous science seminar by V.L. Ginzburg at FIAN in 1968 based on the results of their ex-
periments [3]. Then I prepared a report about single bipolarity organization of embryos ferroelec-
tricity, magnetism and aether-dynamic embryos elementary particles. But after 5 minutes of the
report, I was interrupted and was expelled by academicians with the wording: "this nonsense we
are here listen shall not" (on seminar was attended by over 50 young, as [ am, of scientists). Form-
ing at me then a microscopic model of origin of any of organizational order of things, before of any
the chaos, was the essence of my report, but to publish ideas about "bipolar embryos organization"
of any order before of any the chaos I could only much later [1].
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Fig.3. Schemes of the proton and anti-proton (a) and transition of boundaries "particle-aether"”
(b) on example of one of billion of vacuume stringed bodies, forming body of protons and anti-
protons (corresponds to the scheme of the present stage of its phase-angle structure of protons with
a~180°+10~ arc sec with weave density in these stringed pp~1015 g/em® and subsoil of "free"
acther with o=180°+55° latent density poen~100 g/em’).
In the same manner, in the proton and antiproton "intersect" ~ 10° of other of superstring, giving them to ~ 10" antipar-
allel pairs stringed fragment; this increases the number of stringed fragments in particles to ~ 10* pc. by 10* g, that giving
mass of a proton mp~10’24 g
In addition to moreover, as this idea was presented in [1], me have nothing to add. Therefore
here in Fig.3 we show a model of bipolar embryo of particles, nondissipative emerging and exist-
ing stable of at least 40 billion years in the half-cycle of Compression and in the half-cycle of Ex-
tensions, in the form interweaving of aethereal stringed of bodies, as described in [1, p.2].

3.10. About physical process of time flow in the Universe. Physical explanation of processu-
ality flow of time in the Universe can be meaningfully not less important factor new aether-
stationary picture of the world, than refusal in her from apriori givens "voidness-continuum" of
space and than explanation the a posteriori of the status S-T for substantialistically-discrete reality.
Premonitions substantive and procedural of spatio-temporal relations in the world, on account for

9



centuries and millennia. Cicero, about 2000 years ago, compare flow of the time with the material-
ity of process of unwinding the rope from the bobbin. More than 200 years ago, Kant denied apri-
ori status and the apparent reality of the void space S-T, speaking of it, as about system of ideas of
our consciousness. That means, and it very important to emphasize, that Kant clearly foresaw a
posteriori nature S-T, although he could not call him of a priori reasons. Prerequisites reasons was
possible called later — in ether-dynamics of Fresnel Maxwell, Lorentz. In concentrated form they
formulate in this paper.

After the introduction of closed-cycle of life of the Universe, we have designated two of evolution-
ary epoch semicycles Compression and Expansion of its discrete-string body, not a placed "nowhere". In
them nature of flow of time is different. At Compression of self-rotating stringed bodies happens a proc-
ess the twisting of all particles. This "direct" flow of time. Here happens runoff of stringed fragments in
length of Al~10" cm from the vacuum zones stringed, of free from particles, in inside gradually made
heavier of body of particles {interval their made heavier: 10™* g<(mp=amp)<10*5 g}. When extending of
stringed bodies following the first half-cycle — in the second half of cosmogonical cycle happens the re-
verse process untwisting particles. In this half-cycle, happens the reverse flow of time. Here happens out-
flow stringed fragments of Al~10"" c¢m from the body gradually eases particles in favor of vacuum zone
stringed body [1, ».2]. Spacing their relief the same: 10~ >(my= amp)>10416 g

Uniformity and "simultaneity" pro-flowing of these processes at once in all (npt~1078 pc.) of the parti-
cles and antiparticles by Universe returns in to physics perversely in SRT the "classical" (actually Lorentz-
relativistic) Understanding "of single time" in all (~10"® pc.) of locally manifesting points "of Being" its par-
ticles. In all these points (identical to the Pauli principle) pro-flowing of time, by definition by our model of
the Universe, absolutely the same. Each i-th particle of one species (of all npt,~1078 pc.) is of local nature of
the chronometer of Nature with the flow of time, identical to all the others of local streams (~107*~1;) parti-
cles of the Universe. In other words, any the local time on the any particle of our world is absolutely. Here
one can not forget the guesswork academics Kozyrev's about material causality flow of time.

So, the problem of metrology of uniform time invented in SRT for "empty-spatial reality", but
since "empty spaces" in fact is not, then the myth about the relativity of time in SRT will remain specula-
tion immature space-time concepts of the 20" century. Another thing is that per these fundamental chro-
nometer of nature man-reasonable will be able observe only with 21* century (after the recognition of the
ideas of [1]), and only after the, as will be overcome by inertia of apologists of SRT, by the denying the
materiality of aether.

In the real of ether-dynamic Universe no problem creating absolutely an accurate clock with-
out synchronization (and this, by the way, prove spectrometric observations of the same structures of
particles in astronomical researchs). These watches nature gives us in itself a priori and everywhere.
The time being people do not know of this property is, and therefore, they do err in ourselves with
myths about the relativity of time, such, as invented in SRT. The ability-also maintain until the end of
his life belief of "sixth sense" of nature, that substantival aether is reality, unfortunately, is only given
by discernment single type: as theorists Maxwell (1831-1879), Lorenz (1853-1928) and the experi-
menter Miller (1866-1941) .

5. Discussion of the results, the conclusion

Aether substantival must be returned in physics, to start a deep his study. The present work is an
attempt to interest the curious people in necessity of such a return. n empty-spatial a priori existing on the
today scientific knowledge, devoid of dynamics Absolute and distorted in kinematics of relatively and
chaotic, all attempts fail in SRT and GRT build a "unified field theory" to lay down a consistent picture of
the world. She and can not be folded on the continuality bans "Nothingness", which invariably leading
away wandering thought in "Nothingness" in endless of deeps of "zero" and expanses "infinity".

The ideology of the proposed revision of the order of priori-posteriori formation of the scientific
picture world here is induced from the accumulations in the 20™ century experience of science. Is sug-
gested to consider not things placed in space a priori, but rather to recognize a priori status of acther and
things, of woven from it, and a spatial concepts must be sought in of a posteriori forms particles (things)
and their wave fields inside of the aether. The basis of such a revision is 200-year pilot of experience ob-
serving reactions aberration of light, proof of the existence of non-zero of shift of interference fringes in
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interferometry Fizeau and Michelson's [3], as well as the experience of individual insights theoretical
thoughts, which logged in contact with the mysteries of aether (as shown above) .

Constructive result of the proposed revision of the initial principles spatial-temporal structure of the
world is guessable from experiments of science of the 20" century (and not indiscriminately postulated)
his device — from apriori predetermined by a material entity (from the aether) to the virtual phenomenon,
aposteriori by generating the rest of reality in the depths of the material aether. In particular, from the "of a
priori ideas" device aether to materiality particles, to the birth spaces of their dwelling , to the passage of
time, to material organizations and manifestation of chaos in them (and not them from of chaos). In this
picture, there is no place in the following utopian concepts of modern science:

- "What space allegedly a priori ..." — how non understanding it of a posteriori of origin from the matter
of quantum-stringed fragments aether;
- "What a priori initially, alleged, there was chaos ..." — how a misunderstanding of what in a priori

depths of aether initially a stringed the ordering;

- "What time is flowing, alleged, unidirectional and relatively" — how lack of understanding of the
physical principle the flowing of absolute time, common for the entire Universe;

- "What particles (supposedly point objects) happens from some "unified field" — how a complete non-
understanding of what the "field" — is the waves of the interaction of stringed aether and of the particles
finite size on them;

- What identity of the particles (by the Pauli principle) occurs supposedly from "identical points" — how
a non-understanding of its origin from a priori givenness identical of stringed bodies aether.

In this paper, on all these questions are given new and constructive responses.
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I'imore3a "moneBoii MaTepHaIbHOCTH GECKOHEYHOrO MPOCTPAHCTBEHHOTO KOHTHHYYMa HPOTUBOPEUUT BCEMY
HaKOITIEeHHOMY B 20-OM BEKe OITbITY KOHEUHBIX JCKPETHO-KBAHTOBBIX NPOSIBIICHII MaTepri. B Hacrosiuieit paGote Mbr
YBUJIUIM COBEPLICHHO JIPYT'YIO HENo/1egy10 MOJIE/b MATePHATIBHOCTH HE TOJIBKO YaCTHI, HO U CaMOro IPOCTPAHCTBA-
Bpemenu (I1B). B Helt nepgvie Tpy MarepHalIbHBIX YIACTHUKA PEATBHOCTH CBSI3AHHBI CIISYIOLLEH LETIbIO PUUMHHO-
CIJIEJICTBEHHBIX OTHOILEHUI. 1ydnpuopHo-namenmnas JACKPETHO-KBAHTOBAHHAs! MaTepyst 3(hupa — NEPBONPHYIHA Beel
PEATLHOCTH, M 1B OMKAHIINX alloCTEPHOPHBIX: 2)BEIIECTBEHHO-TPOSBIIEHHbIE 13 XPUpa JMCKPETHBIE YaCTHLIb! (Tiep-
BOE CJIEJICTBHE; BELIHBIX MPOSIBNICHNI KBAHTOBAHHOTO H()HpPa) H 3KBAHTOBO BO30Y)KIAEMbIE YACTULIAMU IEKTpOMAr-
HutHBIe BoHb! (OMB) B cMecsix agupa ¢ yacTrmamu (BTopoe CIIE/ICTBHE, IPosiBIIeHHH 3hupa). 11 TonbKo B TATBHUX
CIEZICTBHSIX ;) "EATENLHOCTH' 9THX TPEX BUIOB Marepuii nposisiisiercst 11B B HEM3BECTHOM HaM BHJIE, M KKYLIEECsS
M3BECTHBIM MHOI000pa31e BELIECTBEHHBIX MAKPOCHCTEM PEAIbHOCTH. S MOKaxKy, UTO 3Ta KOCMOJIOIMYECKast LieTb 3BO-
JIEOLIMH OOBSICHSIET BCIO M3BECTHYIO (DeHOMEHOIOTMIF0 MHPa O3 TIPHBIICYEHIST M30BITOYHBIX CYIIHOCTEH THIA ""MONeBOM "
(opmbI Marepu 1 0e3 Tya3MoB "JacTuria-BoHa"y gacT, "BonHa-dacTii” y OMB u 6e3 1ip. HeOpUvIL,

1. BBenenue

Haydanoe n OprToBO€ MHpoBO33peHMst ocieruieHbl 2500-ieTHIM 3201y K IEHHEM, YTO MaTepralib-
HBIA MUP HaXOJUTCA B "MyCTOM KOHTHHYyMe" OSCKOHEYHOTO MPOCTPAHCTBA, 33aHHOTO HaM arpHOpH.
CerosiHs €CTh 8ecKue HayyHble OCHOBAHUs YTBEPXKIATh, YTO B MIPUPOJIE Hem arpruopu "'0ECKOHEYHOTO
MIPOCTPAHCTBA MYCTOTHI", T.K. CaMO TIOHATHE "TIPOCTPAHCTBO" OKAa3bIBACTCS AllOCTEPUOPHBIM CBOWCTBOM
anpuopHot mamepuu Koneunvix npedenos. CkazaB 3T0, MOYKHO ObUIO ObI 3aKOHYHTH CTaTblO, T.K. CYTh
MHOTOTBICSYEIIETHETO 3a0My>KAeHUs Jitoziel copmynuposana. Ho s onwity 3tu eeckue nayumwie ocHo-
6aHUsl CYIIIECTBOBAHUS aNpUOpHOU mamepuu 0o poxcoenus nipoctpanctea u Bpemenu (I1B), kotopoe
BCEro JIMIIb Pa3BUBACTCS B JAIBHUX CIIEICTBHAX €€ KOCMOJIOHYecKor aBosronmy. Oco3HaHue Hamu
HETIOJIEBOM MarepuanbHOCTH [IB mo3BOossieT NMOHATE MHP W3HAYAIBHO OIPEAEIEHHBIM, KOHEUYHBIM,
©IMHCTBEHHBIM U I03HABAEMbIM BIUIOTH JI0 €0 apHOPHOTO MarepraibHoro Havana.

Hauapume odopmisatecs B 19-om Beke B Teopun Makcperuia (TM) HaydHbIe TIpeACTaBIeHHS 00
aduproit MarepuanbHocT 1B Obin GrokupoBanbl B 1905 romy mocrynatom CTO 06 otcyrcTBHM
adupa. C Tex mop UCClIenoBaHUs BEPOSITHON CTPYKTYpHI 3hupa HE BEIYyTCs, a a0CypAHOCTh HeMaTepu-
anmbHOcTH [1B aBrop CTO mpemnokui BOCIIOIHUTS TUIoTe3oi 3anonHeHHocty [1B "noneBoit opmoit
Marepun” ("'CyIIHOCTBIO" SIBHO M30BITOUHOM). DTy WACI0 HaYad HacaKaaTh B Buje "EmuHON Teopun
nois" (ETII), kak mepBOOCHOBBI KOHTHHYaIbHON MartepuanbHocTu Mupa. Ilyankape (1907), a 3atem
[Maymu (1921) npenckaspiBamu TynukoBocTh uaen ETII, Ho amonorerst CTO 10 cux nop O10oKUpyroT
BCE TIONBITKA MCCIIEIOBAaHUI MHOM (B YaCTHOCTH, 3(PUPOCTATHOM ) MaTepPUATLHOCTH MHUPA.

K cuactpio, TM siBnsieTcsi €MMHCTBEHHOM W CBOCOOpPA3HOM CYNEpTEOpHE, B KOTOPOH CO-
nepKarcs TiyOOKO CKpbIThbIe (00raTto MpOsBISIOIIMECS MAaTeMaTUYecKu) cBeAeHHs 00 3¢hupHOii
CcyOCTaHILIMU, KaK npumame BCe MaTepualbHON AeWCTBUTENbHOCTH. OHM OCHOBaHBI Ha TPEX IO-
JSIPU3ALMOHHBIX "IJIEKTPOMArHUTHBIX" B3aUMOJEHCTBUAX MEXIY: 1)IOJISApU3yeMON MaTepuei
apupa, ABWKyIUMHCA B HEM (1O SQUPHBIM CTPyHaM) MAaTepUAIbHBIMM YacTHLAMH U
3)BO30YyKAaeMbIMH UMH JIEKTPOMAarHUTHBIMU BoJHaMu (OMB) B cMmecsix adupa ¢ yactuniamu. 9tu
B3aUMO/ICHCTBHUS 3aMEUATEIIBHBIM (XOTSI ¥ (PEHOMEHOJIOTUYECKUM) 00pa3oM JieKaT B HeIpax Ma-
TEepUAIBbHBIX ypaBHEHUI MakcBesuia U ONpeseNsioT MOTEHIUAIBHYIO MOJI0KUTENbHOCTh abeppa-
LIMOHHBIX ONBITOB bpamiess u nuHTepepeHIMOHHBIX ONBITOB THIa MalikeabcoHa 1o oOHapyxe-
HUIO TOHKUX @HU3OMPONHBIX PEAKLUN TOJIBKO B CMECAX 3(upa ¢ MOABWKHBIMU yacTulaMu. 1
YIJIOBOW CABWT HANPABJICHUS HA 3BE3HBIN MCTOYHHK TPH HAOIIOACHUH abeppaliu CBeTa ¢ Io-
BEPXHOCTH 3E€MJIH, U CABUT MHTEPPEPEHIIMOHHOM TI0JI0CHl B HHTEp(epomerpe Maiikenbcona (MM)
BBISIBJISIIOT A0COJIIOTHYIO CKOPOCTh JIBUYKEHUS YaCTULl ONTHYECKUX atMocdep, MOnaaaroux B 30-
HBI JIydel 3TUX JKCIIEPUMEHTAIbHBIX YCTAaHOBOK, He mpebys JUIsl 3TOTO CHouleHus 1adopaTopuu
AKCIIEPUMEHTATOpa ¢ BHEITHUM Mupow [1].

[Toka neiictByroT 3anpersl CTO Ha n3ydeHue F3PUpPOAMHAMUYECKUX PEAKIUN B YHUBEPCUTETAX,
Hac BBIHYK/IAIOT HE 3HATh, YTO MBI KHMBEM B CYOCTAHITHATLHO-TUCKPETHOM dupHOi [I1oTn 3aMKHYTO#
B cebe BcesieHHOM, 4To BOKpYT Hac HET HUKAKOro KOHTHHYanbHO-ITycToro I1B, uto okpect Hac 1 BHYT-
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pU Hac TOHKas Marepusi KBaHTOBAHHOTO 3(upa, coiep:aiias B cede Kak MOTEHLMIO POXKACHUS WM
"cMepTH" YacTHIl MaTepHH, TaK U CICACTBUS "MPOCTPAHCTBEHHOW" WX MOABWXKHOCTHU [1] BIOMIH HUTEH
s¢upa. HaMm TobKO MpeacTouT noHsITh, 4to BeeneHHas eMHCTBEHA U He NoMeleHa "HuKyzaa'", uro eé
KOHEYHBIE KOCMO-LIMKIIMYECKH MEVIEHHO MEHSTIOIIMECS (M TIOTOMY KaXKyILHecs 3(pUpOoCTallMOHAPHBIMHU)
npeieIbl "OKpYKEeHbI HEMPOCTPaHCTBEHHBIM HiuTo" Kak co cTOpoHbI ""OECKOHEYHOTO BHEIIHETO", TaK U
OTHOCHTEJIHHO OKOJIOHYJIEBBIX TITyOuH "BHYTpeHHero" [1, «2].

CwmpicioBoe 3HadeHne "Huuro" OaM3K0 K HAydHOMY MOHSATHIO KBAHTOBOTO 3ampeTa Ha Cy-
mectBoBanue B "Huuto" muckpeToB aupHOI MaTepun, npocsemisroujeti i OKHUBIISIIOIICH CBOMM
neiicreueM MEpTBbIN "KoHTMHYyM Huuro" (puc.l). C 3T0il Touku 3peHus, Oepyiieil Hayano oT
Kanra [2], 31ech nepeocMbICinBaeMO MHOUM Ha OCHOBE 3HaHMU 2(0-rO BeKa, MEpBOI almpHOPHO-
CTBhIO MUpa SIBJSIETCA HE IIPOCTPAHCTBO, a IMCKPETHO-CTPYHHAs "camoopeanuzyiowjascs cyOcTaH-
nusa" HenoBrxkHOTO B "Huuto" 3dhupa, OT KOTOPOTO anocTepropy MPOUCXOAUT BCS MaTepHallb-
Hasl peaJbHOCTh, BKJIIOYas MPOSIBIIEHUS €€ "MPOCTPaHCTBEHHOCTH, BPEMSATEYHOCTH" U TUAHOITHY-
Hoctu ("pazymuocmu™) 1, «3]. IMEHHO MO3TOMY nosApu3ayuorHvle SIEKTPOMArHU THO-BOJTHOBBIE
B3aMMO/ICUCTBHUS MEXy cyOcTaHLuel s¢upa U MaTepuaIbHBIMU YacTUI[AMU ONTUYECKUX CpPE,
nposBisitoiiye ¢ nomonibio TM peakiuu 3¢pupa npu ux NOCTynaTeaIbHOM JBMXKEHUU depe3 dadup,
C CaMOro Hayaja MOMajIl B LEHTP MOEro 3KCIepUMEHTaIbHOro BHUMaHus B 1968-73 r.r. [3].

2. AIpHOpPHO-KOHTHHYAJIbHBIN "'mycTonpocTop' IBKiInAa
U ero KOH()JIUKT ¢ HOBBIM PeJISITHBU3MOM H KBAaHTOBOI Teopuei

DKCIepUMEHTAILHBIE CPEICTBA HAOMIOIeHHsI peakiuii "mycronpocropa” 400 neT ToMy Hazas
orcyrcTBoBai. OHM MOSBIIINCH JIMII B 20-M BEKe, HO HE OYEBUIHBI M CEroHs1. TeopHs Mo3HAHUS
peanbHOCTH yKasbiBaet, uto [1B kakuM-To oOpazom marepuanbao. Ho 3a0myxieHusi OeCKOHEUHON
KOHTHHYaILHOCTHIO [IB, IpocTHUTENbHBIEC 3MI0XaM aHTHYHOCTH U CPEIHEBEKOBBS, K COKAICHUIO, U
CEero/Hs B IIEHTpPE MoCTyaaToB HOBBIX Teopuit oTHocutenbHOCTH: CTO [4], OTO [5] u ux "none-
BbIX" pa3paboTok B T.H. "CrangapTHoi Moaenu" [6].

B srEx ycnoBusix posk 3¢upa B mporeccax, TPOUCXOAIIMX B TTOJBMKHBIX ONTHYECKUX Cperax,
OCTaBaJIaCh HE BBIICHEHHOM ITOJIHOCTBIO B TedeHUe Beero 20-ro Beka. EMMHCTBEHHAs TeopHsl, B KOTOPOM
poIb 3hupa He ocTaBiieHa 0e3 MareMaTHIecKOro BHUMaHusI, 370 TM, HO CyTh (PU3HYECKOTO npoyecca
nonspuzayuu 3¢upa, Kak BCETIPOHULIAIOLIEH CpeJibl, Hay4yHas LIEH3ypa JI0 CHX MOp 3amanyusaer. Jleno
JIOTIIIO JI0 TOTO, YTO B ydeOHHMKaX (DM3UKH I YHUBEPCHTETOB Y(PUpPHBIE KOHCTAHTHI a0COIOTHBIX ITPO-
HUIIAEMOCTEN €ofl, CTAIIM HA3BIBATh XaPaAKTEPUCTUKAMHU "IyCTOTHI'", "Bakyyma' U T.IL., a HE MOJISIPU3aIH-
OHHBIMU peakiusaMu dpupHoi cpenpl. Konpmikr kinaccuueckoro nonnmanus 11B ¢ nosvim Pensmu-
8U3MOM HETIOJIEBOTO IPOCTPAHCTBA-BPEMEHU TOJTOTOBJIEH OOHApYyKeHHEM 3(upa B SKCIEPUMEHTaX
Munepa [7] (1905-1933) u lembsinosa [3] (1968-1973) u ceromnst yxxe He MOXKET 3aMaTYHBATHCS.

B nelictBUTENBHOCTH, MUP MPOCTPAHCTBEHHOM CBOOO/IBI MEPEMENIEHHUI MaTepHaIbHbIX O0BEK-
TOB, BEPOSITHEE BCETO, JUCKpETEeH "M3HYTpH'" M KOHEYeH "M3BHE'" MaTepHalbHO-CTPYHHOH 3aMKHYTO-
CTBIO B ce0e. DTO 03Hauaer, YTo OT MPHHSTHIX B HAYKE TPE/ICTABIICHNI alpHOPHOCTH W KOHTHHYaJIBHO-
CTH MPOCTPaHCTB (Oy/b OHM OT DBKIMIA, DiHIITEeHHAa, MUHKOBCKOTO Wim [ mbbepra), mpuagrest OTka-
3arbcs. PaccMOTpUM NPUHIMI BEPOSTHON JUCKPETHOW pealM3aliii CTalMOHAPHOTO 3pUpa, KaK arpu-
OPHOM CYIITHOCTH caMoil B ce0e, KoTopas, Oyaydu CyOCTAHIMATBHOM MPEANOChUTKON TPAAUITHOHHOTO
MOHMMAaHUSI IPOCTOPA, MOKET HEMIPOTUBOPEUHBO YIOBJIETBOPUTH (HHIIOCOPUIO U (PU3UKY arloCTEPUOp-
HBIM CTaTyCOM IPOCTPAHCTBEHHBIX MPECTABIICHUI B 3aKOHAX TTPUPO/IBL.

Knaccuueckoe nmoHnMmaHve IUAIEKTUKU CYIIHOCTU M SBJICHUS 3apOKAAJIOCh HA MakKpOypOBHE
YyBCTBEHHOTO BocTpusitusi bortust. "Kowmunyanvhocms" Tena MaKpOCYIIHOCTH | "Henpepulenocmy"
MPOU3BOAMMBIX €10 MAaKpOSBIICHUH OIMUCBHIBAIMNCH HenpepbléhbiMyu (PYHKIMSAMU TPOCTPAHCTBEHHOTO
pa3MeleHys: MaTepuu "opuruHana'" U HerpephIBHBIMU PACIIPEACIICHUSIMU MPOSIBIICHUS ACHCTBUS B M-
MyJICHOM (MJIM YaCTOTHOM, SHEPreTUYecKoM) mpocTpaHcTBe e "oOpaza". [IpoHMKHOBEHHE OIbITa B
ITyOMHBI MUKPOCTPYKTYpbI "OpuruHana" oObeKTOB BBISIBUJIO B KOHIE 19 Beka aTOMapHYIO JHUCKpET-
HOCTB TeJIa BCAKOM MaKpOCYIITHOCTH, a B 20 Beke — e 0o1ee BEIpaKEHHYIO0 HYKIUIHYIO TUCKPETHOCTh
camMMX atoMoB. B umItyrscHOM nipocTpaHcTse "00pa3oB" 3TUX MUKPOOOBEKTOB MPOSIBIUIIOCH KBAHTOBA-
HHE UX JICHCTBUSL, 3aKOHBI KOTOPOTO CTaJIa M3ydaTh KBAHTOBAs MeXaHNKa. KBaHTOBasi MeXaHHKa BBEJA B

00MXO/] HAYKH TIOHSTHE KOHTHHYAIBHO IIMPOKOH "KBAaHTOBOM 3arperiéHHON 30HbI" AE (30HBI "HEOBI-
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Tus'"), KOTOpas pazieisieT OECKOHEUHO Y3KHE (TEOPETHUESCKU — HYJICBOM IIIMPUHBI) 30HBI CBETA — YPOBHHU
MaTepHalIbHOTO JIEUCTBUS C SHEPTUAMU E; pa3peri€HHBIX COCTOSIHUM ObITHS chcTeMBbI (puc.1).

Pasperénnpie rapMOHMYECKHE COCTOSHUS CYIIIHOCTH YHUTAPHBI (TOUEYHBI), a 3alpeIlEHHBIE 30-
Hbl KOHTUHYaJIbHO-CIUIOIIHBI ("HEMPOCTPaHCTBEHHO MNPOTHKEHHBI"). KOHTHHYYM 3amperiéHHbIX 30H
MOYHO CBS3aTh C JPEBHENIIUM (priIocockuM rnousTueM "HenpocrpanctBeHHoro Huuro". Ha puc.1 mbl
BUMM "HerpocTpaHcTBO HeOwiTus", Kak "KOHTHHYYM 3amperoB’ Ha peamm3aiyu e€ JeHCTBUS BE3IIE,
KpoMe ypoBHel £;. O1oT "koHTuHYyyM HeObITrs" npepbiBaeM CreKTpaIbHBIMU JIMHUSIMU Pa3pelléHHbIX
KBaHTOBBIX COCTOSIHHI E; "30HHO-YpPOBHEBOM JHarpaMMbI’, OTIPENEIIIONICH Pl YHUTAPHBIX peaTi3a-
Ui e€ TapMOHNYECKOTo IekcTBus (T.€. bbrrust). Kontuayym "Huuto" (cymma Beex 3arpeliiéHHbIX 30H)
—3T0 "HENpPOCTPaHCTBEHHAS ThMa HemaTepuaabHoro HeObrtus". KoneuHslit psist pa3pel€HHbIX KBaHTO-
BBIX COCTOSTHUM E; "30HHO-YPOBHEBOM HarpaMMbl” — 3TO TAPMOHUKH MAaTEPHAILHOTO JISUCTBUS (IIOYTH
HYJIEBOM LIMPUHBI) TPOSBIEHHOrO "cBeTa" Ha KOHTHUHYYME "TbMbI". SICHO, YTO MOIIHOCTh KOHTUHYyMa
"HeOpITHA" HECOM3MEPUMO OOJIBIIIE MOIITHOCTH Psijia TAPMOHUYECKUX YPOBHEH ""cBETa" pealm30BaHHOTO
Bermus. OxondvatensHo chopMyarpyeM 5TO TOJIOKeHHE Tak: "oOpas" (00IMK) MpOCTpaHCTBEHHOCTH
Bertus muckperes, a "HenpocTpancTBo Huuto", Tak ckazarh,'KOHTHHYaIBHO' .

0

"Huuro"

"Huuaro"

E;

Puc.1. UMnysnbcHOE (MJIM 9aCTOTHO-DHEPreTHYECKOe) KBAaHTOBAH-
HOE TIPOCTPAaHCTBO "oOpa3a" rapMOHHYECKO-YPOBHEBBIX MPOSBICHUN

CYHIHOCTHU CUCTCMBI YaCTHUIL:
E; — 30HBI 1€ATEILHOTO BITHS pa3peliéHHbIX S3HEPreTHYECKUX COCTOSIHUI CYIIHOCTH;
AE — "3anpeméHHas 30Ha" HeObITUS (4acTh KOHTHHYYMa "HuuTo", B KOTOpOM 3ampe-
ILEHbI PeATM3aLIH JIOOBIX SHEPreTHYECKUX COCTOSHUI 3TOH CYIIHOCTH).

[lo ananorum ¢ KOHTUHYYMOM 3alpelIéHHbIX 30H "0O0pa3HbIX" MPOCTPAHCTBEHHBIX MPEICTaBIIC-
HHI KBAHTOBOM MEXaHUKH MbI IIPUMEM 371€Ch, YTO OOBEKTHOE MPOCTPAHCTBO "OPUTHHANIOB" (Hampumep,
[1B) Tak ke 3aKpbITO KOHTUHYYMOM 3anpeti€HHbIX 30H "Huuro" (0cobeHHO B OKpecTHOCTSIX "Hyns" 1
Ha "OeckoHeyHOCTSX"). DTH 3ampeThl JIETA0T HEOCYIIECTBUMBIMIA OTPOMHOE MHOXKECTBO CTPOCHHI
"opuruHanoB" (T.e. HE peaT3yeMbIX B Tipupoie GOpM U coaepkannii MUKpooObekToB). Kak "Huuro'-
KOHTHHYYM 3alpelEHHBIX 30H (XAE) 4aCTOTHO-3HEPIreTUYECKOro IPe/ICTaBIeHHs Ha puc.] mposBiieH
CBEPXY3KHMHU CIIEKTpaIbHBIMU YpoBHSIMU bbiTst "oOpaza" 00bekTa, Tak xe oobekTHoe [1B "opuruna-
JI0B", IO HAILEW THIIOTe3€ JUCKPETHO MPOSIBIIEHO BMOPOKEHHBIMH (' CTAllMOHAPU30BaHHBIMU'"') B KOHTH-
HyyM-"Hiraro" TIaHKOBCKH CBEPXTOHKMMH S(DUPHBIMA CTPYHAMIKONBLAMH (TOMIIMHON ~107 cM 1
Xa66moBckoi mHoit ~107 e, pric.2). Ha 570it HermosimwkHoit B "HidTo" MaTepHabHON OCHOBE pea-
JIMBYFOTCS BCE U3BECTHBIC (DOPMBI CYIIIECTBOBAHHS JIEMEHTAPHBIX YaCTHIl OOBEKTHOTO Mupa [ 1, «2].

3ameTHM, 4TO rapMOHUIO BbITHS TOM M MHOW (r3NyYecKol pealbHOCTH OOHAPYKUBAIH B (PU3u-
Ke, KaK TPaBUJIO, C TIOMOIIBIO OTKPBITHSI YPaBHEHHH, "YrabIBaloONUX' Ty WIM MHYIO CUCTEMY pa3pe-
MEHHBIX YpOBHEH e€ cymecTBoBanus B "Huuro" (HamomoOue nmokazanHoro Ha puc.l). B rHoceomornm
naxe BeIpadoTanock MHeHHE (DeifHMaH): 9TOObI TIOHSITH SIBJICHHUE, HAJ0 'yrajaTh' ONMMCHIBAIOIIEE €r0
ypaBHeHMe (WM cucteMy ypasHenwit). [Ipumepsr namu: bop, lpemnrep, I'eiizendepr, Jupak u mp.
"KonTrHyasHbIe" 3aX0/1bI Ha peaTbHOCTH (HanpumMep, kak B OTO), obemaroriie cBepxo000IIatommMu
METO/IAMH MaTEMaTHIECKUX TEOPHH KOHTHHYAJIbHBIX MHOYKECTB OTKPHITh KOHKPETHOE SIBJICHHE TPHPO-
1b1, Kak ormevan emé dok [8] u bpumtosn [9], okazanuck HeadhexkTruBHBIME (X 3(PHEKTUBHOCTD HE
BBIIIIE, YEM CIIE/TyeT U3 HApOJAHOM MYAPOCTH HalWTH "Mrosky B crore ceHa"). HoBoe siBineHue npupoisl
Belllell MOKHO "yrajaTh" TOJBKO MHTE/UIEKTOM "HIECTOro 4yBCTBA" C MOMOIIBIO €IIE HE OTKPBITHIX
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ypaBHEHHI HEU3BECTHBIX B "HUUTO" pa3pel€éHHbIX KBAHTOBBIX COCTOSIHUI MaTepuH (Kak JI0 CUX IOp U
MOCTYNaIN YIIOMSHYTBIE BbIIIE TEHUU HAYKH).

3. InckpeTHo-cTpyHHOe '"'mpocTpancTBO' 3pupa

CTpyHHBIE CTPYKTYpBI IOCTAaTOYHO JTABHO HAXOJIATCS B TIOJIE 3PEHHS TEOPETHKOB (pr3HKU. OTCyT-
CTBHE YCIIEXOB TOTO HAMpPAaBJICHUsI, C MOEH TOUYKH 3PEHHsI, OOBSCHICTCS TEM, YTO aBTOPHI BCEX CTPYH-
HBIX KOHIIETIIMI PacCMaTPHBAIOT MX TOTCHIMAIBHBIC PEaIM3allid He 0, a BHYTPHU SIKOOBI arpHOpH
"cymectByromiero” myctotHoro kontuHyyma tuma [1B. Tlosromy oHm wmmeror aemo ¢ 3-KpaTHo-
OECKOHEYHBIM YMCIJIOM TOTEHIMATFHO BCEIO3BOJICHHBIX PEIICHUH (CTPYKTYP), OOJBIIMHCTBO pean3a-
M KOTOPBIX 3alpellieHbl B MOIHOM KoHTHHYyMe "Huuto" (cepoe nose Ha puc.1). OTbICKaTh B TAKOM
"KOHTMHYyM€ BCEIIO3BOJICHHBIX KOMOWHAIIMA CTPYH'" HCKOMYIO IHMCKPETHO-KBAHTOBYIO PEATH3AIIMIO
(xoMOMHAITHIO, OPraHN30BaHHOE MHOYKECTBO) JIEMEHTAPHBIX YACTHUIL, JTAXKE U3BECTHBIX HAM W3 HE3aBH-
CHMOTO OIThITa UX MCCIIEIOBAHMS, MAJIOBEPOSTHO-CII0kKHO. [1o3ToMy Bece Teopun "pasmertienust" mMate-
PUATBHBIX JIEMEHTOB (CTPYH WITH YacCTHIl) BHYTPH alPHOPHO 33JIAaHHOTO KOHTHHYansHOTO [1B BemyTt B
"HHUKyza", B 9aCTHOCTH, B Xaoc. [1OMbITKY JKe BRIBECTH U3 Xaoca Ty WM UHYIO NpUiuHy NopsoKa BCeraa
0OpeUeHBI Ha HEYCIEX, T.K. CaM XaoC nocmnpuduHeH (anoCTeprUopeH ).

MBI OTKa3KeMCSI 311eCh, BO-TIEPBBIX, OT COXPAHSIONIETOCS B HAYKE allpHOPHOTO CTaTyca BCEX BUJIOB
HEMaTePHATLHBIX MPOCTPAHCTB BBITHS MaTepHalTbHBIX 0OBEKTOB, U, BO-BTOPBIX, — OT KOHTUHYAILHOCTH
npoctpaHcTB bertrsi. Beeném anpropn IHCKpETHO-CTPYHHYIO KOCMOTOHHYECKO-MHKPOCKOITMYECKYFO
CTPYKTYpY 3pUpHOM CyOCTaHIIMK, HE TOMEIIEHHYIO "HUKy1a". PaccMoTpyM B Heil 4epThl panpupoisl,
13 KOTOPOH MpOsIBIIEHa HaM MpUposia. B Heapax MHOXKECTBA 9TUX CTPYH POXKIAIOTCS B HEPa3pHIBHOU
CBSI3U C HUMH YacTuIlbl. OHM POXKIAFOTCS W3 CKPYTOK TeJia CTPYH, CYIIECTBYIOT Ha CTpyHaX, "Mmoruba-
10T" IyTEM BBITSITMBAHUS B CTPYHBI U TIO3TOMY MMEIOT IPOCTPAHCTBEHHYIO CBOOOY TOJIBKO B CBSI3U CO
crpyHamu. PoxnieHne, cyrecTBoOBaHHE U "THOeNh' YacTHIl TPOMCXOIUT PETYIISIPHO B IBYX KOCMOTOHH-
yeckux noyrmiiax Cxxartust u Pacimpennst ctpyH, 00pa3yromix BeeneHHy o ¢ ITTUTebHOCTHIO TOITy-
IMKITOB ~50 MIIpAL. JIeT. B Hauaie nepeoeo KOCMO2OHUHECKO20 NOJYYUKTIA TIPOUCXOTAT POK/ICHHIE HA Te-
JIax CTPYH Map YaCTUIl M aHTUJacTHIl (KaKk TpeOyeT Toro npunimi [laym). OHu CKpy4IHBarOTCs U3 TION-
HOCTBIO PacHyIIEHHBIX CTPYH TOCIIEe TIPOXOXKICHUS UMHU (a3bl OJTHON DKCIpeccHy (TIOJTHON BaKyyMH-
3army BceneHHoH, niepexuBaroleii MTHOBEHHE OBITHS CTPYH Oe3 yacTuil). Bo3BpaTHBI TOTUOK TIpe-
JISITHHO PACHIMPEHHBIX CTPYH 3aITyCKaeT MOMyIUKI ux CxaThs, B X0/e KOTOPOTO Ha Telle CTPYH BHOBb
HAUMHAIOT BO3HUKATH ""CKPYTKH' YaCTHII,

Bosbiryro gacte momyrwkia Cxatus pacTymue "CKpyTKU'" 9acTUIl HAXOAATCS BO BCEPOHUIIAI0-
IIIEM TIPOCTOPE PACITYIICHHBIX CTPYH 3¢upa. Ho B koHIle mmkiia Ckatrst Bee Tella CTPYH KOJUIAIICUPYIOT
B Henpa cBoux vactwil. [IpoctpancTBo cBoOo b1 Yactuil aerpammpyet ("ymupaer") B oomem Komarice
CTpyH B Tenax yactuil. B [1, u.2] moka3zaHo, 4ro 00béMm (V5) Tena oaHoN pachyIieHHON CTPYHBI paBeH
emuHIaHOMY 00b8My (Vy) dactaist (Ve=Ve~10"" oM’). Hosasn kocmoeonuseckas cmadusi poxICHHS
MPOCTPAHCTBEHHOW CBOOOBI YACTHI[ IMPOUCXOJUT B IOCTKOJUIANCHBIA mosynepuos Pacrimpenus
CTPYHHO-IMCKpETHOTO Tena adupa nocne bonbimoro B3peiBa. OcBobokaeHe cTpyH U3 obmiero Kom-
Jlarica YacTHIl M aHTH4acThll (BHa4ase "B3pBIBOMOIOOHOE", @ 3aTeM 3BOJIFOIMOHHO OPraHU30BAaHHOE)
TaéT HavyasIo MoyuKTy Pacimmpennst (KOTOpoe XapaKTepHO TS HAIlIeH KOCMOTOHHUYECKOM SMOXH).

Urak, >up peareH, craroHapeH, MPOCTPAHCTBEHHOCTh B HEM CyOCTaHIMAIBHO-MCKPETHA, a
BPEMSTEUHOCTH TIPOLIECCYATbHO-KBAaHTOBaHHA. [I1s1 yrouHeHHs1 00MKa HaMEUYEHHBIX IPOLIECCOB OyieM
MCTIOJTb30BaTh TOJIBKO U3BECTHBIE TIOJIOKEHHSI HAyIHOTO OIbITa 20-r0 Beka, He CMYIIAsiCh,  MOJIB3YACH
TEM, YTO MHOTO€ B HEM TIOKa OCTAETCs HETIOHSATHBIM TOJILKO M3-32 ''3arpeTa’ Ha rcciieioBaHus hupa.

3.1. Ilnanxosckasa mempuueckas mpuaoa. OHa nonydena [Imankom B Hauane 20-ro Beka Ha
OCHOBE TPEX (yHIAMEHTAJIbHBIX KOHCTAHT (PU3UYECKOTO OMNBITA: IPAaBUTALMOHHON MOCTOSHHON
o 1
(f), nocrosirHoit Tnanka (h) n ckopoctn cBera (c~3-10'" cm/c) B Bakyyme [6]:

r=Ahf/c’ =242-107 cwm; . =\hf/c} =083-10% cex; m =\hc/ f =101, (1)
rae r,, T, 1 m, —Tpu I1NaHKOBCKHMX IapameTpa, IpUpoia KOTOPhIX OCTaéTcst HeM3BeCTHOH [6]. MEI co-

o0111aeM UM HOBOE A(PUPOMHAMUYECKOE COJIEPAKAHKUE, COOTBETCTBEHHO, TIONEPEYHOr0 PaJInyca, IepHo-
JIa POTAIIMK ¥ CKPHITOM MacCOBOM TNIOTHOCTH OTACIBLHOM CTPYHHI [1, u.2].
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3ameTuM UTs SICHOCTH aHANM3a. Bo-nepavix, OKpyKHas JTMHEHHAs CKOPOCTh POTAIMH TIOBEPXHO-
CTH CTPYH (vs) paBHA CKOPOCTH CBETA B BaKyyMe (0s=7/T=C). Bo-6mopuix, 006&M cTpyHsI (Vi=0¢ls) ipu
ITnasKoBcKOM cedernny HUTH 6x~107 eM” 1 Xa66mosckoit eé mmre Ly ~10™ e (pric.2) He ciydaiino
TOJTY9aeTCsl PaBHBIM Vp~10*3 ? oM, T.e. 06BEMY IPOTOHA. B-mpembiix, ecin 1/1=v; — 4acToTa poTaLmu
CTPYHHOTO TeJIa, TO hvS:mSCZZIO28 5B.

OOparaer Ha ce0s1 BHUMaHKE COBIIAJicHUE 00BEMOB CTpyHBI U IIpoToHa (V=V},). MBI yeMatpu-
BaeM J3TOT (haKT B KAYECTBE BEPOSTHOTO YKa3aHWS HA KOCMOTOHWYECKUH mporiecc CBEPTKH Beex (1
mt.~10% em/107"° cm) ToxmecTBeHHBIX poTHpyIouHX (parmentoB (=10 cM) Kaxmo# CTPyHBI
BHYTPH HYKJIOHOB B Tiporiecce noiyrnepruoaa Cxxatusi. T0 MOXKET YKa3bIBaTh Ha TO, YTO B KOHIIE TIO-
aynepuosa CxxaTusi IMEET MECTO KOJUIANC KaXKAOM CTpyHbI BHYTPH '"CBOEro'" HyKJIOHA, KOTOPBIX BO
Beenernoit ~10” wr. [6]. Torma, Bonbmoit Bapbie cTaHoBUTCS CyMMOit ~107° IIT. HYKIOHHBIX KOJI-
JaricoB, 00pasyst karactpody Bcenenckoro Komamnca, crienpl KOTOpOro 3aMeTuiia U craja u3ydarb
AKCTIIEpUMEHTaANIbHAs acTpodm3uka B 20 BEKe.

3.2. Anpuoprocmb cywecmeosanusi 3QupHuIX CmpyH. ITO KIIOYEBOE IOJIOKEHHE HOBOTO
B3MIsI1a HAa KocMoronuto mupa [1, «2]. bonee 200 ser Tomy Hazan KanTt npeamosnoxwt [2], 9To mpo-
CTPaHCTBEHHBIE TPE/ICTABIICHHUS — 3TO "anoCTepuopHBIE” aKThI HAIIIETO CO3HAHUS, a He anpuopu Oau-
nas Ham "nycmoma" T1B. Ho KaHT He fan KOHCTPYKTHBHOM pasrajku TOro, YTO CTOUT 3a arphOpHO-
cyocranianbHbiM HauaoM [1B. Hosblii Jlopeni-unBapuanTHblid PensituBr3m, B Hallield HHTEpIIpeTa-
UM, CTPOHT 8Ce OMHOULeHUs Tad0paToOpur HabroaTenst om abcomomnozo Hadama — ot adwupa, 3ace-
NIEHHOTO MaTEePUEH YaCTHIT I YCTPOUCTBA 3TOM JTabOpaTOprH, a HE OT A0CTPAKTHBIX HEMaTePHATBHBIX
BHerHUX MCO. I1pu 3T0M MpocTpaHCTBEHHbIE peaTM3aliK MOMy4atoT MHOM OOJMK, YeM OOLIETPUHS-
TOE€ NOHMMAaHHUEe BaKyyMHBIX IPOCTpaHCTB DBKiIuIa win [ lyankape-DiiHiuTeiiHa-MHUHKOBCKOTO.

UroObl crienarh mar B MpaBUIIBHOM HANPABJICHUH M TIOHATH allOCTepUOpHBIN cratyc [1B, Mbl no-
cmynupyem anpuopHblii cmamyc CTpyH, oopasyronmx B "Huuto" mucKpeTHOE BCEITPOHUITAOIIEE TEJO
a¢upa, He TOMENIEHHOE "HUKY/Ia" ¥ TTIOTOMY CTallMOHAPHOE, HE YBJIEKAeMOE, T.K. CTpYHaM HE B YeM JIBU-
raThCsl U yBIEKAThCA [ 1, «.2]. DTOT mocTynar 000CHOBaAH, 80-nepablx, (haKTaMul CTAIIMOHAPHOCTH A(Pupa,
KOTOpBIE TIOATBEPKIAt0TCs BOT yke 200 Jsietr ombITamu o abepparuu cBeta. Bo-6mopbulx, OH TIOITBEP-
KJIaeTCsl TaK K€ HOBEHIIMMH OIbITaMK HHTe(hepomeTpun MaiikenbcoHa [7], BBISIBUBLLIMMU CYILIECTBO-
BaHUE aHU3OTPOITMH CKOPOCTH CBETA B MPOCTPAHCTBE C ABIKYIIMMUCS yacTuiiamu [3]. Huxakoro mpo-
cTpaHcTBa 0€3 A(DMPHBIX CTPYH M CBSI3AHHBIX C HUMH YaCTHUI[ B TIPUPOJIC HET, a CBOOO/IA JBIKCHHIA
CBEPHYTBIX W3 CTPYH YacTUL], aHTUYACTUILl U reHepupyeMbix iMu OMB ocyiecTBisieTcst o crpyHam
a¢upa 6e3 3aryxanus. Hu yactuis! npu mBrokenny, Hu OMB nipu pacripocTpaHeHUM HUKOT/A "HE Bbl-
aJakoT B ITycToi KOHTUHYYM Huuro" (puc.2).

3.3. Toocoecmsennocmos muodicecmea cmpyH. B cepemne 20-ro Beka B KOCMOT'OHHH MHpa yCTa-
HOBJICHBI [6]: 60-1€p6bIX, UHCICHHOCTh CTAOKIBHBIX YaCTHIL B MUPE (71,~10"" [POTOHOB M CTONBKO Ke
AIEKTPOHOB M WX aHTHIIONIOB); 80-6MOPbIX, YUCICHHOCTh HEMPEPHIBHO T€HEPUPYEMbIX UMH (JOTOHOB
(n(b~1087 1LIT.); 6-Mpembiix, Ha OJH IPOTOH Bo BeenenHoii mprxoprest o ~10” GoToHOB (nqm~109 ¢b./4.).
B-uemeepmuix, 4aCTHILIBI OJJTHOTO COPTA, B COOTBETCTBUM € MPUHLIMIIOM [ layimu, TOKIeCTBEHHBL

"Huuto"

re~10"3cm 10

KATHE
Pacimpenue C €

Coxarne LSN]()28 cM Pacmpenue

rp~1 0 -13
1 0%r re~10""cM

2
me~10""r R R
Huuto

Puc.2. Mozens oxHO# >¢upHOiT cTpyHbI (13 MHOXecTBa ~107® mT.) Ha ABYX cTammsax ux

KOCMOT'OHMYECKOH 3BOIOLNH: Ha NONyLHUKIe e packpyunsanus (Paciiupenus, 3e8HbIH TPEH,T) HIH TIOTYIHK-
ne e€ ckpyuusanus (CoxaTusi, KpacHbIH TPEHI) B Mape 4acTHll (J1EKTPOH —€, IPOTOH +P) U Nape aHTU4acTUL] (O3UTPOH
+4€; AaHTUTIPOTOH — P); Sp, Sap, Se» Sac — CITMHBI IPOTOHA, AHTUIPOTOHA, JIEKTPOHA M TIO3UTPOHA, COOTBETCTBEHHO.
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ABTOpHBI [6] HEOTHOKPATHO MOMUEPKUBAIOT, YTO BECHh 3TOT HAOOP "OONMBIIMX umcen" W YAWBH-
TEJIbHBIX CBOWCTB JIMCKPETOB MaTepUu HE MMEET MOKa HAy4dHOro oObscHeHus. [lonaras, 4To yacTuiipl
CBOPAYMBAIOTCS U3 CAMOPOTHUPYIOLIMXCS (PPArMEHTOB CTPYH HA KOCMOTOHWYECKOW CTaMH MOJTYLHKIIA
ux Cxarusi, Mbl HCHOJIB3YeM MPABWIIO PEAYKLMH: "TOXIECTBEHHOE — OT TOXKAecTBEHHOro". ToxecT-
BEHHOCTb CTPYH B Halllell MOJIENU CIIEYeT, TAaKUM 00pa3oM, U3 ONbITHOIO (hakta Hayku 20-ro Beka: To-
YKJICCTBEHHOCTH YaCTHI] M aHTHYACTHI] C TAPHON CIIMHOBOM YHUKATBHOCTBIO, 3aKPEIIEHHON B 001Ie(u-
3uueckoM npuHupe [aymm, nexaiieM B 0CHOBE KBaHTOBOW Teopuu "Tabmmipl Menzeneesa'.

Mpl cBsI3bIBaEM MpsIMO HE MPOSIBISAIONLYIO ce0s Mpanpupoay CTPYH C MPOSIBICHHON IMpH-
POJI0i1 cTaOMIIbHBIX YaCTHUI] HA OCHOBE JAETEPMUHHPOBAHHOTO IpoLiecca UX 00pa3oBaHUs U3 Iie-
peruieTeHus "CKpyTOK" CTPYH B TeJIax YacTHI] B Xoje noJryrnukia Cxxatus cTpyHHOUM Beenenno,
3aBEepLIAIOIIETr0Cs] MECTHBIM KOJUIAIICOM CTPYH BHYTPU 4YacTull U riiobanbHbM Kosutancom mx
Bcex B MrHoBeHue bomnbmioro B3peia. bonbsmoit B3peiB 3anmyckaer noayuuki Pacmmpenus Bcex
CTpyH BceneHHoi, B X0/1e¢ KOTOPOTo MPOUCXOAUT OCBOOOXKIEHHE CTPYH M3 MECTHOTO KoJularca
qyacTUll 00paTHOM UX PacKpyTKOH, 3aBEpIIAIONIEHCs TOJHBIM UCU€3HOBEHHUEM YacTHIl (BaKyyMHU-
3arueit cTpyHHo# Beenennoit) B koHIe nosynukia Pacmmpenust.

3.4. Cmabunvusie yacmuysl — 3mo "ckpymxu" uz cmpyn a¢pupa. I'nnore3st OTO o "moneBom"
MIPOMCXOXKJICHUN YaCTHIl HE ONPaBIaIHCh [1, «.2]. DTO HE YIUBUTEIBHO, BEb OTBIT IIOBCIOTY CBHU-
JETEeNIbCTBYET O TOM, uTO "mojst OMB" — ot vacTui, a He Ha00opoT. Marepust CTpyH IeKTpuye-
CKH HEUTpaJibHa, COO0Iast Yepe3 uX POTaIMH "3aps" yacTHIaM, a CIIMH — YaCTHUIIaM U BOJIHaM |1,
«2). Tlo umcnensoctn map gacturl (n,~10"" mT.) ¥ BBIXOMY (POTOHOB OT K&KIOH Mapsl (;1(1)/L,~109
¢./4.) o01ias YUCIEHHOCTh CTPYHHBIX KOHTAKTOB, KBAHTOBO KOMMYTHUPYEMbIX Ha MOBEPXHOCTAX
BCEX JBIIKYIIMXCS dacThIl Beenennoit, momyaaercst: ns~10% .

3.5. Dumponutinas akmusnocmv yacmuy. Ilapamerp n(b/q~109 (./4. cerosiHs1 CBSA3BIBAIOT C SHTPOITHIA-
HOW TOJIBIKHOCTBIO yacTull Beenennoii B HepeakTrBHOM "mycrote" [1B [6]. OT0 HE MOXkeT mpoucxo-
IUTh B "mycToTe", T.K. B "HEMarepHainbHOM IpocTpaHcTBe "Huuro" sHTponumitHas MOBIKHOCTD (J1aXe
ecir Obl OHa ObLJIa BO3MOYKHA), HE MOTJIa ObI BBI3BIBATH CTAOMIIBHOW TeHeparyi (POTOHOB (HU TTapaMu
"3IeKTPOH-TIPOTOH", HU UX QHTUIIOZAMHU) YETIbHON YHCIEHHOCTHIO n(b/q~109 ¢./4. Tak noTomy, 4TO, 80-
nepebix, "mycToTa" HE pearupyeT ¢ YaCTUIIAMH, U, 80-6MOpbIX, ""pe3epByapy" CTOXaCTUIHOCTH HE MOYKET
OBITH CBOMCTBEHHA HAOMIO1aeMast CTAOMIILHOCTD YJIEIbHOM YHCIICHHOCTH (JOTOHOB (nqu~109 &b./9).

B HOBOM 3(0MpotHAMHUYECKOM TIPEICTABICHUH SHTPOITMIAHAS TTOIBIKHOCTh Ha CTPYHHOM CYO-
cTpare 3¢upa anpuopH OIpeAeiIEHHa YUCIOM MepeceueHU KaXKa0W YyacTullbl ~1 MuuMapaom apy-
I'MX CTPYH. DTO MPUBOJUT K "IE€TEPMUHUPOBAHHOMY B3aUMO/ICHCTBHIO" YacCTUI] CO CTPYHHBIM TEIIOM
a¢upa (onpeaenéHHOMY 10 aKTOB MX CTOXaCTMYHOIO B3aMMOJIEHUCTBUS), 00ECIIEUMBAIOIIEMY I'eHEepa-
MO CTAaOWIIFHOM Y/IEBHOM YMCICHHOCTH (JOTOHOB n(b/q~109 ¢./4. B Hamelt Mmoienu Xxaoc Beerja aro-
CTEpHOPEH 10 OTHOIICHHUIO K allpHOPHOM 33/IAHHOCTH €T0 IPHYHMH. DTO BO3MOYKHO TOJIBKO B CIydae,
€CJIM Ha TIOBEPXHOCTH TeJla KHKJIO0TO MPOTOHA MM aHTUIIPOTOHA B MPOIECCaX SHTPOIMIAHOM TI0/IBIDK-
HOCTH KOMMYTHPYET allpUOPH OIIPEIEIIEHHAS YUCICHHOCTh n(b/q~109 CTPYH.

3.6. Toorcoecmsennocmo muxkpomacuimaba yacmuy. CoBpeMEHHasi HayKa He UMEET TOUHBIX JIaH-
HBIX O (JOpME U pa3Mepax MUKpOUYAcTUll. B mojasisionieM ymnciae COBPEMEHHbBIX TEOPHA UX CUUTa-
10T IPOCTO "MaTepuanbHbIMU TOYKaMU'" B IIyCTOM IpOCTpaHCTBE. TeM He MeHee, IPUHATO CUUTATh,
9TO CPEHMI JMAMETP MPOTOHA ¥ AIEKTPOHA (AHTHIIPOTOHA 1 MO3UTpoHa) paser ~10™ cm. Hac Ta-
Kasi MpUOIKEHHOCTh Pa3MEPOB MUKPOUYACTHI] YCTPAUBAET, T.K. OHA HE XYK€ YK€ ONMCAHHBIX BBIILIE
MOPSIKOBO-MPUOIMKEHHBIX MacIITa00OB M yMcIeHHocTel yacTuil. Hukoro He ycrpauBaeT "Toueu-
HBIN YEPHO-AIIEUHBIA" CTaTyC YacTHUIIbI, HO ¢ HUM MupsTcs 6osee 100 ser.

Hecmotpst Ha oTMEUeHHYIO HEONPEAEIEHHOCTh MUKPOMACIIITA0a YacTUL], KBAHTOBAs! TEOPHs OT-
KpbLIa yAMBUTEIbHOE CBOMCTBO (IpuHIMN [layii) yHUKaIbHON TOKIECTBEHHOCTH BCEX YACTUI] OJTHOTO
COpTa, CPAaBHUMOE TOJIBKO C KOTEPEHTHOCTHI0 DMB. D10 yKa3bIBaeT Ha TO, YTO BCE YaCTHIIBI '"CIIICTa-
10TCS" U3 TOXKIECTBEHHBIX (DPArMEHTOB CTPYH MPEIU3MOHHOMN JJTMHBI [~10"" cM, Kak moKasaHO Ha
puc.3. "KonTaktr" ctpyH ¢ "Huuro" Ge3muccunaTuBes.
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Mb! nosnaraeM, 4to TEJNO CTPYH alpuopyd HEWTpaIbHO (B MPUPOJE HET HUKAKOW 3apsDKEHHOM
aneKTprdeckor cyocranimu [1, «2]), a pa3Hble 3apsI0BO-CIIMHOBBIE CBOMCTBA YacTHUI] (DOPMHUPYIOTCS
aroctepriopu B nonynukiie Cxatusi CTpyH B Tiporieccax ux 3-ueprou "nesor” (") u "mpasoit” ("+")
POTaIMOHHOM CBEPTKH, Aarolel cepuueckyro cummerputo nosst Kynona [1, «2]. Ilocne obmiero Kosn-
narica c()OpPMUPOBAHHBIE CBOMCTBA YACTHII, TIO-BUIMMOMY, COXPAHSIOTCS, a PAaCKpy4YMBAHUE YaCTHI] U
AQHTHYACTHII B SNIOXY Pacimpennst ocymecTBisieTcsl KBaHTaMu ""pa3rpy3Ku'’ UX Tell OT CTPYHHBIX (par-
MEHTOB [IHHOI /i~10"" cM, KaK [OKa3aHo Ha puc.3. DTO KOCBEHHO CIEYET U3 OJJMHAKOBOCTH Pa3MEpPOB
BCEX TEMEHTAPHBIX 9acTHIL (~10 " cM), KOTOPBIE OTIMIAIOTCS JHIIE IIOTHOCTHIO YITAKOBKH H OPTaHH-
3alMell OIMHAKOBBIX ()parMeHTOB CTpyH (y 371eKTpoHa B 1836 pa3 MeHblle CTpyHHBIX (PparMeHToB /s,
YeM y IPOTOHA). OTH HAMETKH IPOLIECCOB MPEICTOUT U3YUHUTh B 21-0M BEKE, XOTSI 3TO MOKHO OBLIO Ha-
yatb Ha 100 sier panblie, eciy Obl B CIOP HE BMEHIAICS DHHIITENH.

3.7. Xabonosckue macuimatol Bcenennou. B cepequue 20-ro Beka, Grmaromapsi UCCICIOBAHUSIM
Xa00mna, BHELIHsIA IpaHulia coBpeMeHHOW BcenenHolt Ha 14-oM Muumapze JeT MOJTyLUKIa CBOEro
Pacumpenst (mocie Kosmmarica mpormio ~10™ cex) cocrasmster L~10™ eM [6]. Ml roaraem, Kak BHJI-
HO W3 PHC.2, UTO yKa3aHHBIT pasMep BeeneHHoit onpeensier IHa Kk 10t crpyrsl (L~107 cm), yxe
BBIITYIIEHHON M3 MECTHOTO KOJUIArca KaKI0W YacThIlbl. MaKCUMalTbHOE YHCIO AMCKPETHBIX (pparMeH-
T0B (wmHOi ~10"" cM) CKpyMBAHMS-PACKPYIHBAHIS YACTHIL B OXHON CTPYHE, OYCBH/IHO, PABHO:

Neni=Lo/ls~10%/10"°=10"" . )
3ameTtuM, "0ombIIoe yuciao" oTHOMmIEHUs (2) HE CIydallHO COBIIAJIa€T C OTHOIICHUEM KOHCTaHT
ap/ag~10" mByx "dyHIaMeHTATBHBIX" B3aMMOJICHCTBHUIN: AIEKTPHYECKOro (Olp) M IPABUTALOHHOTO
(o). MoxkHO mpeanonoxuts [1, «.2], uto, "cuma" GyHIaMeHTaTbHOTO B3aMMOICUCTBYST OOpaTHO TIPO-
MOpLHOHANIbHA pazMmepy e€ Hocurens. Tak, "cuna" o anekTpuyeckoro” B3aMMOJEHCTBHS CBSi3aHA C
pazmepoM l~10" cM, XapaKTepHBIM ISl 3aPsDKEHHBIX YACTHLL (rpzarp~107]3 cMm), a "cuma" o rpaBHTa-
LIMOHHOTO B3aMMOJEHCTBUS CBSI3aHA C Pa3MeEpOM Ly ~10% cm, XapaKTEPHBbIM UL PACITyLLEHHbIX CTPYH
adupa. [Tosromy oG B ~10" pa3 MeHnebIe, 4eMm op. OTCrofa MBI JIeTIaéM BBIBOJI, YTO BEPOSTHBIMU
HOCHUTEJISIMU TPAaBUTAIIMOHHBIX B3aMMOJICUCTBHI BOo BeenenHo sBisitoTes cTpyHsl ddupa [1, «.2].

Korra Bee 10" wmir. pparmeneros crpyrs! (mopumsivie l~10"" M) IIIOTHO CBEPHYTCS B IPOTOHE
(umu anTUNpoTOHE), TO KosarcupoBanHeiii 006EM TPOTOHA OyeT Vp~10*3 ? oM’ T.e. TAKOH Ke, KaK Yy
COBPEMEHHOTO IIPOTOHA, COAEPKALIETO CErOIHs TOJIBKO ns_p~1022 LIT. KBAHTOBBIX CTPYHHBIX (hparmeHTa
(cM. HIbKe). DTO yKas3bIBaeT Ha pasHble IIOTHOCTH (p;) CTAOMIIbHBIX YACTUI] HA Pa3HbIX CTAIUSIX SBOJIO-
mn BeeneHHoM 1py KOHCTAHTHOCTH 00BhEMa 4acTull, (POPMHUPYIOIIUXCS U3 TOXKIICCTBEHHBIX (PparMeH-
TOB CTpyH MmHOi [, ~107" cm.

CKpbITas Macca CTpyHbI (1, =+/hc/ f ~107 T), npu modparMeHTHOM BXOK/ICHUH B Ty MITH HHYIO
YACTUILY TOXKIECTBEHHBIMU JIOJISIMU JTHHOMN ls~10*13 CM, JIOJDKHA TSl HAOJTFOIATENsI POSIBIISITHCS BEJTH-
YUHOM CIICAYIOIIEH JIEMEHTApHON MacChl OTJICTIHHOTO (hparMeHTa:

Ame=myng=10"/10"~10"r . (3)
Ha coBpemennoii craguu Pacumpenust BeenenHoit Macca npoToHa (WM aHTUIIPOTOHA) mp~10*24 r. 13
(3) cnenyer, uTo B HePaX MPOTOHA (WM AHTUIIPOTOHA) B OCTATOUYHOM JIOKATLHOM KOJLTAIICE COJIEPYKHUT-
Csl CErOJIH Mg, KBAHTOBBIX CTPYHHBIX (DParMEHTOB (JUTMHOM 1~10" cm):

Ney=my/Amg ~102%/10"% =107 wr. @)
AHAJIOTUYHO OIIEHWBAEM KOJIMYECTBO KBAHTOBBIX (PParMEHTOB, HAXOMSIIMXCS B OCTATOYHOM JIO-
KaJIbHOM KOJIJIAICE B AJIEKTPOHE (UJIH TTO3UTPOHE):

ng=me/Amg~102"/107* =10" . (5)

CeroiHs TWIOTHOCTH TeJIa MPOTOHA, UMEIOIIETO BHYTPH ns_p~1022 IIT. KBAHTOBBIX CTPYHHBIX (hparMeHTa,
paBHa pp~10]5 r/er’. C y4&TOM HEepeIUICTeHIS B KKIOM MpoToHe ~10° CTpyH, KaXKIast CTpyHa CErOJIHsL
BXOJHMT B MPOTOH JIOKanbHBM Kowtaricom 10" mrr. (10%/10° mr.) dparmentoB (mmmoit l~10"" cm).
Ipu Komnarce Bosbimoro Bapiea Bee ~10" (hparMeHToOB Kak/10ii CTPYHBI HAXOIATCS B CBOEM HYKJIO-
HE, TNIOTHOCTh KOTOPOT'0 JOCTUTAET MaKCUMyMa ps~103 3 rlewr’.

ITo HekoTophIM omeHKaM [1, «2] mporeamas 4acTb MOIYLUKNIA (Tnpow~14 MIp. ner~10"*
cek.) Pacimmpenus "mpoctpancta” mocne Kostarnca "bosbioro B3peiBa" cOCTaBIIsSIET TPETH MOJTY-
nepurosa Pacmpenust Tpacm =Tupow.t Tocrs T-€. Tocr/Tupom~2. B HAIIMX OLIEHKAX M0 NOPSIKAM BEIUYUH
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MBI OTOpackiBaéM MaHTUCCHI ducen. [lostomy mpumem tOCT,~fcr,pom,~1018 CEeK. 3a MCTEKIIYIO0 YacTh
(Tupow,) OTynIEproa Pacimpenus kaxaas napa yactull ("npoToH" u "aHTUNIPOTOH'") BBITYCTUIIA U3
KosnancupoBanHbix (B MOMEHT BoJbIIoro B3phIBa) Tel MOYTH ~10" m. CTPYHHBIX (hparMeHTOB
mHO# ~107"7 cM, 0Becred B ceroaHsIMHMIA CTpyHHbIA npoctop Beemrennoit ~10%* cm [6]. B oc-
TaBIITeECs BPEMS (Toer~10"® cex) monyneprona Pacumperust Beenennas ysenmmuutest emé na ~10°
cM. OCTaBIIMXCS CEroHs B KAKIOM mape "MpOTOH-aHTHIPOTOH" 110 ~10> 1T, CTpYHHBIX (parMen-
TOB, cM. (4) IBHO HEZOCTATO4HO, YTOOBI BeenenmHas yBenmmamiach eré ua ~10> eM. Uto6sI 910 cTa-
JI0O BO3MOKHO, MBI T0JIaraeM, YTo B CBOOOJHOM (BaKyyMHOM) COCTOSIHUM CTPYHBI CETOJHSI UMEIOT
3Ur3aro006pasHyio CTPYKTYPY, CIOCOOHYIO BBITAHYTBCS B Oymymiem Goree, seM Ha ~107° cM. Do
MIPEATOJIOKEHHE HEOOXOJMMO TaK K€ Uil 00bsICHEHHS (peHOMEHa MOJIIPU3YEMOCTH CBETOM HEIOI-
BIDKHBIX B "Huuto" cTpyH 3dupa, odecrieunBaromeit 23pupy mpoOHUIIAEMOCTH Eoll, (CM. HIXKE).

Hakonen, eciu ompenenuTh OCTaBIIE€eCs BpeMs 3aBepUICHHUS NoJylukia Pacmmpenus
cTpyH BceneHHol BeTMUnHOM ’COCT.~10]8 CEK U N0 HEMY OLEHUTh CKOPOCTh JIMHEMHOTO UCX0/1a B
CBOBOJIHOE COCTOSIHIE BAKYyMa CETOHAIIHEH YHCICHHOCTH ~107 IIIT. /4 KBaHTOBBIX (PPArMEHTOB CTPYH
13 TeJ KaX/I0r0 [IPOTOHA U aHTUIIPOTOHA, TO MOJTY4aeM OLIEHKY CKOPOCTH 3TOT0 UCXO0/1a:

Wep= Hsp /tOCT,~1022/ 10'® ~10* mrr/cex. 6)
3a cronerue (Af1p0~10'" ceK) IPOTOHBI M AHTHIIPOTOHBI CTAHOBSTCS JIErde 3a CUET CTOKA (DparMeHTOB
CTpYH Ha Omy=AmgAti00Wsp ~10%.10'%.10*=10 r., T.c. Ha ~10*3, % OTHOCHUTEIILHO CErOMHAIIHEN UX
Macchl. JTa BeIMYMHA JEKPEMEHTA YMEHBILEHUS] MacChl IPOTOHOB MOMKET OBITh JIOCTYITHOM B 21-oM
BEKE ISl CUCTEMATHYECKUX M3MEPEHHUH K€ COBPEMEHHBIMU METO/IaMU Macc-CIIeKTpockonuu. Ecmu
3TO TaK, TO BO3BPAILIEHHE CYOCTaHIMAIBHOTO 3hupa B GH3UKy OyAeT UMeTh B 21-0M Beke OOJIBIIIOE 3Ha-
YeHue JUIsl IPOHUKHOBEHHUSI HAYYHBIX METOJIOB SKCIIEPHUMEHTATBHOTO HAOMIO/IEHHS 3a (pyHAaMeHTallb-
HBIMH IIPOLIECCAMH, OTIPEICISIOLIMMHI TEYEHNE BPEMEHN BO BeeneHHO.

3.8. Ckpvimas niomHocms CmMpyHHO20 OUCKpemno2o npocmpancmea 3¢upa. C yuéToM BBe-
NEHHBIX BBIIIE ONPEICIICHU U Mep, ddupHOe Teno BeeneHHol cocTouT u3 ng~10"" oxrHAKOBBIX
CTPYH KOHEUYHBIX pa3MepoB Kak "M3BHE" (IUIMHA MOJHOCTHIO Pa3BEPHYTOM CTPYHBI, BUIUMO, HE

2 . -

Gonee Is ma~10” cM), Tak u "u3HYTpH" (MAMeTp CTPYHHON HUTH He MeHbme ~ 107 cm). Tero
o 4 o 4

CTPYH POTHPYET BOKPYT UX aKCHANBHOM OcH ¢ epuonoM 7, ~ 107" ¢ (T.e. ¢ gactoroii v~10 3 T,

UKJTMYECKN PACIIUPSISICh M 3aTEM CKUMASCh C JUTUTEIFHOCTBIO Tiepruoia He 6oee 7 Bceﬂ,~1019 cek (oKo-
70 100 mapa. ner). [Tocne npoxoxaeHus CTpyH TOUYKH MMOJHOM Jlenpeccuut ¥ MOHOTo UX OCBOOOXK/Ie-
HUS OT YaCTHII TIPEIBIIYIIEro MoITyriepro/ia Pacimpenust, HacTynaer HOBbIi riepro/1. OH HaYMHAETCS C
noynepuoga Cxartusi CTpYH U 3aposKIeHUs (CKpYUMBaHUS) Ha MX TeJ€ HOBBIX YAaCTHUI] C MPELU3HUOH-
HBIM Pa3MepOM KBAHTOBBIX (hparMeHToB ckpyTok Ali~10"" cm (kak moxasano Ha pwc.3). BosHukaor
ng=10" mr. 3apoJIpIIIe OyIyIHX Tap YaCTUIl M aHTUYACTHIL, B K&KIOM TeJle KOTOPBIX MePECcEeKar0TCs
OKOJIO MIJUIMApAA JPYIHX CTPYH. DTO 0OECIICUMBACT KAKIOW YacTHIlE B3aMMOJICHCTBUE C JAPYrUMHU
CTpyHaMH 4yepe3 n(b/q~109 "Touek" MX MOBEPXHOCTH. TakuM 00pa3oM, BBISIBJICHHAS B TEKYIIIEM TIEPHOJIE
CTPYHHasI CETh 110 YHCICHHOCTH (71,) YACTHI[ HIMEET N=7~10"" CTpyH. 3a CcuéT B3aHMHBIX [IEPeCCUCHHUIA
CETH CTPYH 1O ~10° pa3 ¢ MOBEPXHOCTHIO KKJIOM YaCTHLIbI, BO BCENeHHOM reHepupyeTcs 1o ABMKHBIMU
YaCTULIAMHA n(b2~1087 (oToHoB. DopmupyromIeecs Ha BECh KOCMOTOHWYECKUN TIEPHOJI OTHOIICHHE
n¢/q=n¢/nq~1087 OMpeIENISIET TEPMOJUHAMUKY SHTPOIMIHBIX MPOLIECCOB MPOSBICHHON PUPOIBL.

OtHoteHne n(b/q~109 (/4 TIO3BOJISIET OIIPEIEIUTH CKPHITYIO MAacCOBYIO IIOTHOCTh 3aCENIEHHO-
¢ty 3(upHOro (BaKyyMHO-CTPYHHOIO) MPOCTpaHCTBa cTpyHamu. Paccyxaenus npoctsl [1, «2]: ecim
Ha OJIMH IIPOTOH (QHTHUIIPOTOH) MPUXOIUTCS Mg (POTOHOB (T n(b/q~109 ph./pt.), To yepe3 nosepx-
HOCTb (S, ~ 1072° cM®) KaIOTO IPOTOHA, IEHEPUPYIONIEro 3TH 7igy~10" (/d, IOIDKHO MPOXOIHTH
ng~10° cTpyH (Ha 1 npoToH cederneM ~ 107> cM?). DTO 03HAYAET, UTO IIOTHOCTH CTPYH, POXOIs-
mpx depe3 1 cM’ MOMEpedHOro cedeHms sdupa Oyrer: csszns/q/sp~103 > crpyn/em’. Macca m Beeit
crpysbl s Le~10% eM pasma, cormacho (1), me~10" T, OTKy/[a Macca OTpe3Ka CTPYHBI JTHHOI |
CM paBHa 5mS=mS/LS~10*5/ 10%=10" r/cm. Taxum 00pazom, JIsi COBPEMEHHOTO COCTOSIHHUS PaCIIipe-
HHst BCeseHHO# CKPBITast INIOTHOCT CTPYHHOTO CybeTpaTa B 00bEMe | M’ mosmydaercs:

p,=0m,-c,~10-10"=100 r/cm’. (7)
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31O CKpBITas TWIOTHOCTH d(Hpa HAKAK HE TPOSIBIIETCS B HENPaX WICATBHON 3aMKHYTOCTH BCEX
cTpyH, T.K. | oM 3(¢¥pa HEBOSMOKHO BBIICIHTE sl "B3BEIIMBAHAA" M3 HEP 3aMKHYTOTO CTPYHHOIO
Tena. BoT B KakoM IJIOTHOM BCEIpOHMLIAIONIEM cyOcTpare Mbl cymiectByeM! MiMeHHO mostomy a¢up
(koTOpBIN TIEpeHa3BaH "BakyyMoM") TaBHO MPOSBIIET Ce0sl TMHAMUYECKI-PEATHHO B PA3HBIX PEAKIIUSIX
JBIDKEHUS] OOBEKTOB, a HE KMHEMaTHMYECKU-KaKyIlecs, kak mudonormupyrot asuwkenue B CTO. B
Touke TiodansHoro Kosmarica BeeneHHoM BHYTpH KaKIOTO MPOTOHA CKOJIAIICHPOBAHBI BCE Ng~10"
ILIT. KBAHTOBBIX CTPYHHBIX (hparmMenTa obrweii Maccoii my~10" T. D10 MaéT OLEHKY [IOTHOCTH S(UPHOI
CTPYHHOM MaTepuu B MrHoBeHue oorero Koswtarnca: py~ms: Vp=10*5/ 10°=10* r/em’[1, «.2].

OOpanry BHEMaHKe emié Ha 1Ba MOMeHTa. 1) Bee uncenHbie 3HaueHnsT (PU3NUECKUX TTapamer-
POB, Ha OCHOBE KOTOPBIX BBITIOJHEHBI 3/IECh OLICHKH Pa3HBIX CBOWCTB A(UPHOTO CyOCTpara, MHOM He
BBIMBIIIUICHBI, & B3AThI U3 HAKOIUIEHHOTO B 20-M Beke (pu3nIecKoro ombita [6]. XoTs, mpaBaa v To, Kak
MHOTOKpPATHO TOTYEPKUBACTCS B [6], OOJIBIIMHCTBO M3 MCMOJIL30BAHHBIX MHOM YHCEI JI0 CHX TIOp OCTa-
BaJIOCH HETIOHATHIM. MHO# /1aHa UM akcromaTtmyeckas 3(pupoauHamuueckas uHTeprperams. 2) Bee
OLICHKH JJaHbI MHOH IO TIOPSJIKY BETWYMHBI (MAHTHCBI YMCENl OTOPOLIEHBI), IO3TOMY UX "TOYHOCTH" MO-
Jy9MJIaCh HEBBICOKOM: + TIOPSIOK BEJIMYMHBI. JTO OIPaBIaHo, T.K. 00Jiee TOuHbIe (PU3NUECKUE XapaKTe-
puctuku oobexra (3¢upa), kotopsiii 6osee 100 sier He npu3HaBaics PU3UKOM U TIOTOMY HUKEM HE pas3-
pabaTbIBaICs, 110-BUAUMOMY, BO-TIEPBbIX, JaTh HEBO3MOKHO, BO-BTOPBIX, OBLIO ObI OIPOMETUMBO.

3.9. O cmpykmype epanuybl mexcoy menom yacmuysl u mamepueti d¢pupa. CoBpeMEHHAS
HayKa BBIHY)KJ/IEHA CUMTATh 3JIEMEHTApHbIE YACTULbI "MaTepHaIbHBIMU TOouedkamu', T.K. OoJiee
100 ner ToMy Ha3zax O0TKa30M OT 3upa aummia cedsi BO3SMOXKHOCTH BECTH TIOUCK UX BHYTPEHHEH
CTPYKTYpbl. OTO 11 He "nuanexktuueckuil maeamusm" 21-ro Beka? Iloatomy o marepuanbHOMN
CTPYKType Tepexoja MEXKIy CYNEpIUIOTHBIM TEJIOM YacTHIBI U '"MPOCTPAHCTBOM OECKOHEUHOM
IIyCTOTHI" HUKTO Ja)K€ HE 3aUKaETCsl.

H "
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Fol iy . Py \( .
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Puc.3. CxeMbl pOTOHA M aHTHIPOTOHA (d) W TEPEXOAHBIX rpaHull "dactuia->gup” (6) Ha
MpUMEpe OTHOM W3 MUILTHApIAa BaKyyMHBIX CyIepcTpyH, 0Opa3yrolIuX Tejia MPOTOHOB M aHTH-
MPOTOHOB (CXE€Ma COOTBETCTBYET TEKYIICH, COBPEMEHHON CTaauu ¢€ (ha30BO-YIIIOBOTO CTPOCHUS

d 1
Hep npoToHoB ¢ ax180°+10™ yai.cex ¢ TIOTHOCTBIO TIEPETUIECTEHNs B HUX CTPYH p,~10 3 e,
¥ Hefp "cBoboaHoro" adupa ¢ ox180+55° co CKpBITOH MIOTHOCTBIO Py~100 r/en’).

TakuM sxe 00pa3oM B MMPOTOHAX U aHTHIIPOTOHAX "MepeceKatoTcs " ~10° pyrux cyneperpyn [lnotu, BHOCS B HUX 110
~10" anTHIApaIIEIBEHBIX AP IPAaTOMOB M coobias uM Macey ~10% npaaromos 110 ~107 2 | paBHyro H3BecTHON Macce
HPOTOHA m,7~10'24 2, 00€CIIeYHBAIOILICH ero COBPEMEHHYIO IIOTHOCTh p,,~1015 2/ca’ (HATIOMUHAGM, HECOBIIAZCHHE IOPSAKOB

npH pacuérax SIBISICTCS PE3yJIbTATOM YIPOILCHHS 3alIMCH YMCel 0€3 MAaHTHUCC, HE CYIECTBEHHBIX B JJAHHOM H3JIOKCHUU

unei "reopuu IosHoTe!").

BrniepBbie 3TOT Bompoc 5 CTaBuJI Iiepes HayKoi Ha 3HaMeHuToM cemuHape B.JI. 'un30ypra B
OUAHE B 1968 rogy Ha ocHOBE pe3ysbTaTOB cBOMX 3KcrepuMeHTOB [3]. Toraa s moAroToBuI
JOKJIaJ] O €IMHOW OUIMOJISIPHOW OpraHM3aluyU 3apObIIlIel CErHEeTOAIEKTPUYECTBA, MarHeTU3Ma U
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3hUpOAMHAMUYECKUX 3apo/Ibliei 31eMeHTapHbIX yacTull. Ho Ha 5-if MuHyTe noknana s ObLi npe-
pPBaH M M3THAH aKaJIEMUKOM C (POPMYITHPOBKOU: "amu enynocmu, mvi 30ech ciyuamos He 6yoem".
CdopmupoBasiiasicst y MEHs TOTJa MUKPOCKOIMYECKasi MOJIEIb 3apOKICHUS JIF0O0Tr0 MOpsIKa J10
BCSKOI'0 Xa0oca COCTaBJsjIa CyTh MOETO JIOKJIaJa, HO OIyOJIMKOBaTh UJIEH O "OUIOISPHON OpraHu-
3aIMK 3apoabIiieid” 1000ro mopsiaKa A0 BCAKOTO Xaoca s CMOT TOJIBKO Topas3o mosxe [1].

K tomy, kak 3ta uaes 6puta nznoxkena B [1], mae no6aButs Hevero. [ToaTomy 31ech Ha puc.3
M0Ka3aHa MOJIeNIb OUIIOJIIPHOTO 3apObllilla YacTUIlbl, OE€3/MCCUITIATUBHO 3apO’KIarolieics U cTa-
OWIBHO CylIecTBYyIoIeH He MeHee 40 MUUTHAPAOB JIET Kak B moiynukie CxxaTusi, Tak U B MOJY-
nukie Pacimpenust B Buje neperieTeHui 3UpHbIX CTpYH, Kak 3To ObLIO onucaHo B [1, «.2].

3.10. O gusuueckom npoyecce meuenus epemenu 60 Bcenennoii. Ouznaeckoe 0ObICHEHNE
MPOLIECCYAJIbHOCTU TE€UYEHUSI BpeMEHHU BO BcelleHHON MOXKeT 0Ka3aThCsl M0 3HAUYEHUIO HE MEHee
BAXHBIM (PaKTOPOM HOBOM 3(UPOCTAIMOHAPHON KapTUHBI MUpPA, YeM OTKa3 B HEW OT alpHOPHOI
JAHHOCTHU MHPY "TYCTOTHO-KOHTHUHYaJIbHOT0" mpocTopa U yeM oobsicHeHue 1B anocrepropHbM
SIBIICHUEM KU3HHU CyOCTaHIIMAIbHO-TUCKPETHON PEaTbHOCTH.

[IpenuyBcTBUS MaTepUanbHOCTH M IPOLECCYAIbLHOCTU IMPOCTPAHCTBEHHO-BPEMEHHBIX OT-
HOUIEHUM B MHUpPE HACUMTHIBAIOT BeKa W Thicsuenetus. [{unepon, okono 2000 ner Tomy Hazajg
CpaBHUBaJI T€YEHHUE BPEMEHU B MUPE C MaTepUAJIbHBIM MIPOIIECCOM pa3MaThIBaHUs KaHaTa ¢ 600u-
Hbl. bonee 200 et Tomy Hazan KaHT oTpyan anprOpHBIN CTaTyC U KaKYIIYIOCS pPeabHOCTh ITyC-
ToTHOTO IIpocTtopa I1B, roBops 0 HEM, Kak O cucTeMe MPEeCTaBICHUH HAIIEro CO3HaHUs. JTO 03-
HAYaeT, U 3TO OYEHb BAXKHO MOJYEPKHYTh, 4To KaHT sIBHO mpeaBujieNl anoCTepUOPHBIN XapakTep
[1B, X0Ts 1 HE MOT Ha3BaTh €0 ANPUOPHBIX MPUUYKH. [IpenochUIKN MPUYMH CTAIO0 BO3MOXHO Ha-
3BaTh Mo3xke — B apupoauHamuke Openens, Makcpema, JlopeHua. B koHIIeHTpupOBaHHOM BUJIE
MBI UX (popMynupyeM B HacTosIIel padore.

[Toce BBeneHust HaMu 3aMKHYyTOTO 1MWK JKu3Hu BeeneHHon, Mbl 0003HAYMIM JBE 3BOJIOIH-
OHHBIE €€ AMoXu; MOMYIMKIIbI Cxatrs u Paciimpenust e€ MUCKpETHO-CTPYHHOT'O Tella, He TIOMEIIEHHOTO
"Hukyna". B HUX npupoa TedeHus: BpeMeHu pazinyHa. [Ipu Cxatri caMopoTUPYIOLIMXCS CTPYH UAET
Tpo1iecc CKpyurBaHus yactuil. Ha stom "mpsimoM" XoJie BpeMEHH MPOUCXOIUT CTOK CTPYHHBIX (ppar-
MeHTOB [ymHOH Al~10"" e u3 BaKyyMHBIX 30H CBOOOJTHOM OT YaCTHI] CTPYHBI BO BHYTPb ITOCTEIICHHO
TSDKEJICIOIINX TEJT YaCTHIl {UHTEPBATT MX TSHKEICHHUS: 10%r < (my=amp) < 10° r}. [lpu Pacumpennn
CTPYH B CJIE/IyIOIIEM 32 [IEPBbIM KOCMOTOHUYECKOM IMOTYIEPHOIE UAET 0OpaTHBIN MPOLIECC PACCKPyUH-
BaHus yacTHll. B 0OpaTHOM X0/1e BpeMEeHH Ha 3TOM MOTYLHUKJIIE IIPOUCXOUT UCTOK CTPYHHBIX (hparmeH-
T0B WHOH Al~10"" CM U3 IIOCTENEHHO OBMErYarOMMXCS TNl YACTHI] B BaKyyMHBIE 30HBI CTPYHHI [1,
«2]. MeTepBai ux obnerdenms ot xe: 10°1 > (mpzamp)>10416 T.

EnHOOOPa3HOCTD 1 "0/IHOBPEMEHHOCTB" TEYEHIS ITHX TPOLIECCOB Cpasy BO Beex (.,~107° mr.)
YacTUIaX W aHTHYacTuiax Beemennoii Bo3BpamiaeT B pusuky 3adonranHoe B CTO "kmaccrueckoe" (Ha
camoM Jierte JIOPEHI-PEITHBICTCKOE) MOHMMAHHE ""eIMHOro BpeMeHn" Bo Beex (~107° ImT.) ToKanbHo
MPOSIBJICHHBIX TOuKax bbrtus e€ uactuil. Bo Beex 3THX TOUKax (TOXKIECTBEHHBIX 110 MpuHLMITY [laysm)
TEYEHHE BPEMEHU IO ONpeZeNieHUI0 Halel monenu BeenenHoil abcomorHo oamHakoBo. Kaknas i-st
YACTHIIA OHOTO COpTa (M3 Beex 71,~107° 1IT.) mpencTaBsieT coboi MECTHBIH XPOHOMETP HPUPOJIBI C
TOTOKOM BPEMEHH, TOKJIECTBEHHBIM BCEM MECTHBIM ITOTOKAM B OCTaJIbHBIX (~1078—1 ;) yactunax Bcee-
JeHHOU. X0/l BpeMeH! aOCOJIIOTHO OJMHAKOB Ha BCEX YAaCTUIIAX C OJIMHAKOBBIMU KMHETUUECKUMU YC-
JIOBUSIMH OTHOCHUTENBLHO HENOABMKHOTO Tena adupa. MHpiMu cioBamu, J11000€ MECTHOE BpeMsl Ha Jio-
0oii yactuile B MUpe aOCOJIIOTHO. 371eCh HENb3s HE BCIOMHUTH Aoraaxu KosbipeBa o mMarepuaibHOI
NPUYUHHOCIU MEYeHUs. 6DEMEHU.

Tak 4to, mpobnemMbl MEeTpoJIoruy eauHOro BpemeHu npuaymansl B CTO st "myctonpoctpaHcT-
BEHHOM peanbHOCTH", a T.K. "TIyCTONPOCTPAHCTB" B IEUCTBUTENILHOCTH HET, TO MU} 00 OTHOCHUTEIILHO-
cti BpemeHu B CTO Tak U OCTaHETCS JJOMBICIIOM HE3pPeJIbIX MPOCTPAHCTBEHHO-BPEMEHHBIX TPE/ICTaB-
nenuit 20-ro Beka. Jlpyroe neno, yro HabmoaaTh 3a TUM (QYHIAMEHTAIBHBIM XPOHOMETPOM HPUPOIbI
YeJIOBEK Pa3yMHbIM CMOJKET TOJBKO ¢ 21-ro Beka (Tocine npu3HaHus ujaei padotst [1]), 1a ¥ ToIbKO HO-
CIIe TOTo, Kak OyeT ciomiiena nHepis arosioretoB CTO, oTpuriaronmx MmarepraIbHOCTb ddupa.

B peanpHolt a¢upomuHamuueckoil BeenenHolt HeT mpobieM co3faHusi abCOJIFOTHO TOYHBIX
4yacoB 0€3 CUHXPOHM3ALUH (1 3TO, KCTAaTH, TOKA3bIBAIOT CIIEKTPOMETPUYECKUE HAOIIOICHNS O/IMHA-
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KOBBIX CTPYKTYp YacTHUI] B ACTPOHOMHYECKUX HCCIIEe0BaHMIX). Takue yachl npupoja JaéT HaM arl-
puopH, cama U roBceMecTHO. Jlo Mophl YENOBEK HE 3HAET 3TOr0 CBOICTBA, OATOMY U 3a0I1y>KAaeT
ce0st Muamu 00 OTHOCUTENTBHOCTH BpeMeHH, Bpoje npuayMaHHbix B CTO. CriocoGHOCTH ke co-
XPaHATH JI0 KOHIIa CBOMX JHEN yOeKaAeHUe OT "IIeCTOro 4yBCTBa" MPUPO/IbI, UTO CYOCTaHIUAIbHBIN
a¢up peaneH, K COXKalIeHHUIO, TAaETCs TOJILKO MPOHUIATEIbHOCTH OJJMHOYEK TUIIAa TEOPETUKOB Mak-
cemia (1831-1879), Jlopenna (1853-1928) u sxcnepumenTtaropa Muiepa (1866-1941).

5. O6cy:kneHue pe3yabTaTOB, 3aKJIKYCHUE

Ddup cyOcTaHIMATBHBIN JI0DKEH ObITh BO3BpALLEH B (DM3UKY JUIS Haualla ero rIyOOKOIo u3yde-
nust. Hacrosiiast pabota siBisier co00i ONBITKY 3aMHTEPECcOBATh JTFO003HATEBHBIX JIFOJICH B HEOOXO-
JIMMOCTH TaKOro BO3BpaTa. B MycTOTHO-IPOCTPaHCTBEHHBIX allpHUOPUSX CIOKUBILIETOCS HAa CErO/IHS Ha-
YYHOTO 3HaHUS, JIMIEHHOTO AMHAMUKU AOCOJIFOTHOTO M 3aMyCOPEHHOTO KUHEMAaTUKON OTHOCUTEIIBHO-
ro ¥ XaoTu4Horo, Teprst kpax Bee nombiTki CTO u OTO noctpouts "Emunyto Teopuo moss", 4ToObl
CJIOKUTh HETIPOTUBOPEUMBYIO KapTHHY Mupa. OHa U HE MOXKET ObITh CJI0’KEHA Ha KOHTHHYAJIbHBIX 3a-
nperax "Hudro", Hem3MeHHO yBOIsIIMX Omy>kaaroriyto B "Hudro" MbICib B ITyCTOTY OECKpaiHUX TTy-
OuH "Hyss" U manei "oeckoHeuHocTen" .

Wneonorust npeajioskeHHOTo MepecMoTpa alpHOPHO-aOCTEPUOPHOTo Nopsiika (HOPMUPOBAHUS
HAay4HO! KapTUHBI MUPA MHIYLIIPYETCS 31€Ch U3 HAKOIUIEHHOTO B 20-0M Beke omnbITa Hayku. [Ipeara-
€TCsI CUMTaTh HE BELM NOMEIIEHHBIMU B allpHOPHOE MPOCTPAHCTBO, @ HA0OOPOT, MPU3HATH AIIPUOPHBII
craryc 3¢upa 1 Bellel, COTKaHHbIX U3 HETO, a POCTPAHCTBEHHBIE NIPEICTABIICHNS MCKATh B allOCTEpH-
OPHBIX MPOSIBJICHUSX YacTHIL (BEllei) U UX BOJHOBBIX Mojiel BHYTpH 3¢upa. B ocHoBe Takoro mepe-
cmoTpa JexuT 200-7IeTHUI SKCTIEPUMEHTATBHBIN OIBIT HAOMIOCHHMIA PeaKIiii abeppaluy CBeTa, JOKa-
3aTeJIbCTBO CYIIECTBOBAHMS HEHYJIEBOI'O C/IBUTIa HHTEP(EPEHIIMOHHBIX 110JI0C B MHTEphepomeTprn Du-
30 1 Maiikenbcona [3], a Taroke OIBIT OTAEIbHBIX PO3PEHUN TEOPETUUECKON MBICIIH, BOLLE/IIEH B CO-
MPUKOCHOBEHHE € TaiiHaMK 3upa (Kak ObUIO MOKA3aHO BBIILIE).

KoHCTpyKTHBHBIM UTOTOM HPEIOKEHHOTO IIEPECMOTPa UCXOHBIX MPUHIIMIIOB POCTPAHCTBEH-
HO-BPEMEHHOTO YCTPOMCTBA MHpa SBJISIETCS YralbIBA€MOE U3 ONBITOB Hayku 20-ro Beka (a He OryJIbHO
MIOCTYJIMPYEMOE) €T0 YCTPOHCTBO — OT alpHOPH 3aJaHHON MaTepUaIbHOU cyuyHocmu (0T 3(pupa) K BUp-
TYaJIbHOMY 6/1eHUI0, allOCTEPHOPH POXKIAOIIEMY BCIO OCTAIbHYIO PEabHOCTh B MaTepUANIbHBIX He-
npax 3¢upa. B wactHoCTH, OT "anpuopHbIX uzeil" ycrpoicTBa 3¢Hpa K MarepHalbHbIM YacTULIAM, K
POXKIEHUIO MPOCTPAHCTB UX OOUTAHUS, TEUCHUIO BPEMEHH, MaTepraIbHbIM MAKPOOPraHU3aLusIM 1 TIpo-
SIBJICHUIO Xaoca B HUX (@ He BCEX UX U3 Xaoca). B a10ii kapTHE HET MecTa ClIeIYIOIMM YTOITHYECKUM
KOHIICTIIHSIM CErOHAIIHEN HAYKH:

- "9TO POCTPAHCTBO AKOObI AIPUOPHO. .." — KaK HETIOHMMAHHUE €r0 allOCTEPHOPHOTO CTaryca arpuop-
HOM MaTtepu CTPYHHO-KBaHTOBAaHHOT'O 3(upa);
- "YTO anpHOpH BHaUYasIe SKOObI ObLT Xaoc. .." — KaK HEMOHUMAHKE TOr0, YTO B alpUOPHBIX MIIyOHHAX

s¢upa U3HAYANILHO CTPYHHBIN MOPSIOK;

- "YTo0 TEYeHHE BPEMEHU OJJHOHAIIPABJICHHO U OTHOCHUTENHHO" — KaK HEMOHMMaHUE (PU3HMUECKOro
TIPUHIIMIIA TeYEHUsT a0COIFOTHOTO BPEMEHH, €IMHOTO BO Beel BeenenHow;

- "YTO PENISITUBUCTCKUE SIBJICHUS PEaIbHbI, HO SIKOOBI Ka)KyIIHecs..." — Kak ¢ HOI' Ha TOJIOBY IOCTaB-
sierHble B CTO oTHOIEHNMS BOJHOBBIX ""MOJIECH" 1 BEILEH;

- "qT0 YacTULIbI (AKOOBI TOYEUHbIE O0BEKTHI) MPOUCXOIAT OT HeKkoro "Eaunoro mons" — kak mos-
HO€ HEMOHHMAaHKE TOTO0, YTO "MOJIsI" — 3TO BOJHBI OT B3aUMOJAEHCTBUS 3(UPHBIX CTPYH U YACTHIL
KOHEUYHBIX pa3MepOB;

- YTO TOXKIECTBEHHOCTh YacTHIl (110 nmpuHImmy [laymnm) mpoucxoaur sikoObl OT "TOK/IECTBEHHOCTH TO-
YeK'' - KaK HETIOHMMAaHKE €€ MMPOUCXOKICHHS OT allpHOPH TAHHOW TOXKIECTBEHHOCTH CTPYH dupa.

B nannoii paboTe Ha Bee 311 "BOIPOCHI" HaMEUeHb! MPUHIMIHATIBHBIE U KOHCTPYKTHBHBIE OTBETHI.
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