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Abstract This paper is a little upgrade of the sections 5 “Cosmology|” and 6 “Conclusion” in the paper
“The informational physical model: some fundamental problems in physics”, viXra
https://vixra.org/pdf/2007.0001v3.pdf , whilst the whole replacement of this paper seems would not be
rational, in one, though rather probably essential, point — in this case rather possibly useful cosmological
experiment is proposed. The experiment follows from the fact that “escape velocity” for a concrete body
doesn’t limit some borders for moving in the “body’s atmosphere” other bodies. For example, the Erath
escape velocity is 11.19 km/s, however bodies with different velocities can move apart Earth on any
distance, if a velocity is —11.19 km/s — up to infinity, before stopping and return back to Earth.
Correspondingly, though SMBH have two borders, i.e. real one, i.e. the size of the compact extremely
dense central object, and “virtual” one, i.e. the GR “event horizon”, the real SMBH “atmosphere”, which
feeds on accretion of external matter, spreads outside both borders, including, rather probably, it take part
in composing of the SMBH jets. So, besides, in this paper the sections numbers, and the references that
are in the host paper, are mostly conserved.

1 Introduction

This paper is a little upgrade of the sections 5 “Cosmology|” and 6 “Conclusion” in the
viXra paper “The informational physical model: some fundamental problems in
physics” [1], whilst the whole replacement of this paper seems would not be rational, in
one, though rather probably essential, point — in this case seems rather possibly useful
cosmological experiment is proposed. So, besides, in this paper the sections numbers,
and the references that are in the host paper, are mostly conserved.

The experiment follows from the fact that “escape velocity” for a concrete body
doesn’t limit some borders for moving in the “body’s atmosphere” other bodies. For
example, the Erath escape velocity is 11.19 km/s, however bodies with different
velocities can move apart Earth on any distance, if a velocity is —11.19 km/s — up to
infinity, before stopping and return back to Earth. Correspondingly, though SMBHs
have two borders, i.e. real one, i.e. the size of the compact extremely dense central
object, and “virtual” one, i.e. the GR “event horizon”, the real SMBH “atmosphere”,
which feeds on accretion of external matter, spreads outside both borders, including,
rather probably, it take part in composing of the SMBH jets

Besides, briefly note, that basing

- on the “The information as Absolute” concept [5], where it is rigorously proven that
there exist fundamentally nothing besides some informational patterns/systems of
the patterns, which are elements of the absolutely fundamental and absolutely
infinite “Information” Set, and so Matter is for sure some informational system/an
element of the Set; and where practically all fundamental phenomena/notions, first of all



“Information”, “Matter”, “Space”, “Time”, “Energy”, “Inertia”, are scientifically
defined,

- and on the outstanding von Weizsédcker’s 1953-54 year “Ur-hypothesis™ [20, 21] that
Matter is based on fundamental depth on a binary logics, and so Matter’s space is 3-
dimensional, and outstanding Fredkin-Toffli’s finding [22], who showed that if some
patterns in a system are based on a reversible logic, the system changes at interactions in
it without energy dissipation outside the system,

- the informational physical model [7] was developed, where it is rationally so
postulated that Matter is based on binary reversible logics, which is actualized as the
Matter’s “ether” — [5]4D dense lattice of binary reversible fundamental logical elements
(FLE), which [lattice] is placed in the Matter’s absolute [5]4D “Cartesian” spacetime —
an empty container with the metrics (cz, X, Y, Z, ct), where Matter exists and constantly
changes, and where “c7” is the “coordinate time” dimension, “ct” is the true time
dimension, X, Y, Z are 3 “ordinary” space dimensions — unlike the “coordinate time”
dimension, which really is a specific space dimension as well.

Correspondingly it is postulated that particles in Matter are some cyclic close-loop
algorithms, which constantly run as sequential disturbances in the FLE-lattice, which so
always move in the 4D sub-spacetime with metrics (cz, X, Y, Z), and, in parallel, in the
ct-dimension, with the 4D speeds of light, ¢, the absolute value of which is
determined by FLE lattice parameters — FLE “size”, Planck length, and FLE “flip time”,

Planck time ¢ =1,/1,.

Besides, in the model the problem ‘“what are fundamental Nature forces” is rather
possibly rationally clarified, including it is rationally postulated that antiparticles are the
same algorithms as corresponding particles, however which run in reverse command
order, the Nature Forces are some marks on the particles algorithms, which act mostly
(Weak, E/M, and Strong Forces) asymmetrically, whereas only Gravity Force is
symmetrical — in Matter gravitationally everything equally attracts everything.

More see [1], [5], [7], however that above looks as is essentially sufficient to understand
the text below.

.....5 Cosmology|

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

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

5.1 The “Beginning problem”

This is an utmost fundamental problem in cosmology, and it is rather evidently
principally irresolvable in framework of official physics. Physics has no reliable data



about the objects, events and processes that could exist, appear, and happen at
Beginning. Nonetheless a number of theories exist in physics, and in the standard
cosmological “Big Bang” model [40] it is suggested concretely that

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

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

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

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

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

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

- starting from the “space inflation” state/epoch [41], [42], when the space, in the
standard model for unknown reasons, and by some transcendent way, exponentially
expanded, and that happened at some relaxation of some completely unknown in
physics “inflaton™ field’s singularity, because of “a repulsive gravitational force” (?)
[40]. However, the “inflation hypothesis™, in spite of these rather questionable points,
seems adequately to the reality phenomenologically describes the observed uniformity
of matter density and of the material objects nomenclature on cosmological distances,
the nucleosynthesis, etc.

Including the hypothesis in the standard model that during inflation the matter was a
cold, homogeneous goop, seems is rather plausible, since that is consistent with
cosmological observations. However, that contradicts with the assertion that the matter
“exploded into being, as an infinitely small, compact fireball” in this model in the quote
above.

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

In the hypothesis it is suggested that the “Information” Set’s element “informational
system “Matter”” was created by the other Set’s element, “an informational system
conscious smart “Creator””, which was indeed extremely smart and could design a



logically simple, however functionally extremely complex, effective, and closed in the
Set, informational system; and find at creation of this system a few huge portions of the
mysterious for humans till now phenomenon “Energy” in the Set.

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

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

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

- which “automatically”, i.e. by definition of the absolutely fundamental phenomena
“Space” and “Time” — see section 2.4.6 above, appeared at the creation yet of the
“primary FLE”. Note, though, that this spacetime always existed in the Set, which exists
absolutely fundamentally always, i.e. without Beginning and End, as a sub-spacetime of
the Set’s whole spacetime. The FLE lattice was cold;

- on the second step, the energy portion with cr-directed momentums was globally
uniformly pumped in this FLE-lattice, and there the completely symmetrical primary T-
particles were globally uniformly created. It seems as rather probable that the energy
was spent only on the particles creation, and so the matter in Matter was probably
rather cold again.

However from existent cosmological data it looks as rationally to assume that the
pumping wasn’t uniform locally — in the lattice [and so in 3D space] some clusters of
primary particles were created, where the particles density was radically enhanced,
which were some seeds of appearing on next Matter’s evolution steps large
cosmological objects, first of all — galaxies.

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

5.2 “Why Matter now practically does not contain antimatter”,
seems to be well rationally solved:

- Matter does not contain antimatter since it did not contain antimatter yet at the second
step, because the primary T-particles were completely symmetrical algorithms. In this
case it is illogical to consider the difference ‘“‘particle/antiparticle”. Hence, it was
logically completely permissible for all primary particles to be only “particles” — i.e.
which have the positive momentums in the cz-dimension, and



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

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

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

At that Creator practically for sure did not need to control the step-2 and step-3. Creator
well knew that nothing besides a concrete informational system “Matter” can appear, if
a dull energy is pumped in the FLE-lattice; and, say, this Matter could have a number of
thousands of galaxies lesser or more, but for Creator that was not essential.

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

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

Since the primary particles interact only gravitationally, they interact with ‘“usual”
particles at a probability extremely lesser than when that for neutrinos, and so (i) - the
bodies, stars, etc., are practically transparent for these particles, which rotate around
centers of some massive bodies along their single own orbits, forming corresponding
haloes, and (i1) — they are practically non-detectable, due both to extremely small cross
section and extremely small concentration.

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

Besides it looks as rather rationally to assume, that in the “seeds” clusters there were
some local — and small — regions, where the primary particles density was so large, that
the primary particles composed compact objects with extreme mass and Gravity field,
which have became centers of galaxies, having masses millions, even billions, of
stars.

These objects have some interesting physical trait — the strength of created by the
objects Gravity field is so large, that escape velocity becomes be equal to the speed of
light, and so, say, even photons, if aren’t radiated orthogonal to the objects surface,



propagate inside corresponding space volume along closed orbits — such objects so
practically don’t radiate light.

That happens in both existent theories of Gravity — Newton’s theory and general
relativity, and happens at least provided that the mass, M, and radius, R, of an such
. . . . 2GM . o
object are in accordance with the equation R, =———,R,; is the radius in GR
c

(Schwarzschild radius) , corresponding radius, R,y, in Newton Gravity is two times
lesser. At that the radius isn’t the object’s radius, really it can be lesser than that
radiuses above.

The difference of R,s and  Rgy values isn’t principal, however these radiuses
principally differ in that when R,y is the radius of some “virtual” surface, which
surround some ‘“dark place”, the Schwarzschild radius is the radius of the “event
horizon” in GR, where solutions of the GR equations become to be singular, and so the
event horizon is the border of a “hole in spacetime” — a “black hole” (BH), and so
nothing principally can escape from this hole.

Really on the event horizon no singularity exists, the potential and strength of Gravity
field increase rather smoothly with decreasing of the distance to the center of the object.
So, say, the super massive black holes (SMBH) in centers of galaxies, which, rather
probably, are offspring of the “seed” objects that were growing absorbing gas and other
matter around at galaxies’ evolutions, have rather large Schwarzschild radiuses, whereas
the sizes of compact objects in SMBH evidently are much lesser than the radiuses.

For example Sagittarius A* (SMBH in Milky Way) has mass, M=8.2x10° kg, and
corresponding event horizon radius  Rgg =1.2x10"" m. So average density of matter in

this SMBH, p=1.1x10°kg/m’. This density is much lesser than the density of

neutron stars” matter 10'’-10'® kg/m’, and so even if in Sagittarius A* center some big
neutron star would be placed, its radius would be ~ 10* times lesser than the Sagittarius
A* “event horizon”.

Thus it looks as rather rational to assume, that in this case the phase of SMBH matter
state is the next phase after known now phases “ordinary matter”, “white dwarf” and
“neutron star” matter, and rather probably the object is some dense composition mostly
of the primary particles, whereas the space between the object’s surface and “event
horizon” is filled by the accretion disk continuance, which is practically unobservable,
and by some other particles that have diffuse distribution.

And it looks as rather probable to propose that there don’t exist some sharp border for
matter in the event horizon, really “black hole”, besides the accretion disk, has
practically for sure, some “atmosphere” — as that Earth has, or as the Sun has corona.
Including in the observed SMBHs’ jets, including the “bubbles” of Sagittarius A*
SMBH it is nothing surprising — that are, rather probably, some SMBH corona’s
specific detail, which, as that is explained in standard cosmology, are formed by
magnetic fields that are formed by the accretion disk and SMBH itself.

However, it looks as rather probable, that this explanation at least possibly isn’t
complete, for example the Earth radiation belts that are formed by Earth magnetic field,
aren’t some jets, moreover, the charged particles in the belts move mostly toward Earth
in polar regions — oppositely to the jets.



Though, of course, the magnetic field of some SMBH isn’t formed like that the Earth’s
“dynamo” does, much more probably the field can be formed by rather probable the
huge “neutron star phase matter skin” on the SMBH compact object, and so the SMBH
jets are formed as that happens in the “ordinary” observable pulsars,

- however we cannot exclude that the jets are formed (including in the pulsars) by
some other than magnetic force, ways also, for example — by gravimagnetic force. To
consider this case, though, we should have real theory of Gravity, which doesn’t exist
till now, however it looks as rather rational to assume, that this effect can exist, and can
be observable if an object is large enough, for example that possibly could be Sun.

Correspondingly it looks as probable that at measurements of the spatial distributions
of concentrations of ions, neutral particles, other matter, around Sun in the cosmic
missions on polar orbits around Sun, the “SMBH features”, i.e. the accretion disk and
jets/bubbles can be observed; and, because of that will be made in rather controlled
conditions, the results in this case would be useful in both cases — at development of
SMBH physics, and at development of the real Gravity theory. As well as on the
missions some other instruments could be installed, for cosmology studying of some
concrete star looks as more useful than, say, studying of planets in the Sun system and
seeking for planets in other stars’ systems.

5.4. “What is the “dark energy””’

Both interpretations of existent cosmological data as “space expansions”, i.e. the
exponential “inflation” on the first step of Creation, and more tolerant next one that
rather probably really proceeds till now, really, if happen, are the FLE lattice
expansions; and to make that it was — and is — indeed necessary to pump into the lattice
essential energy. However, this energy is completely outside physics, and so attempts to
incorporate this energy in existent physical theories, as that is in cosmology as the
introducing of Lambda term in the GR equations, really are irrational.

Though, as that is in the Beginning model above, this [in the model — Creator’s] energy
can be used in rational descriptions of what and how happened in first instants at
Beginning, or, for example, when for description of the FLE lattice expansion after
appearance of “ordinary” Matter it looks as would be possible to find some rational
reasons as well. For example, this expansion would be necessary to prevent Matter’s
collapse because of the “gravity paradox” [43]; though here can be many other reasons,
of course.

6 Conclusion

.....Finally note that the experiments, which are offered in the informational model, i.e.:

(1) - the observation of the absolute motion and measurement of the absolute velocity

of the Sun’s planet system [10], [11]; though the measured absolute velocity will be the
same as which follows from the CMB dipole measurement with a rather non-zero
probability, because from the model of Matter’s creation in section. 5 it follows that
Sun — as any other object in Matter’s space — is in essentially a cold the spacetime
region and so hasn’t some exotic absolute speed;



(2) - the observation of the quantum nature of Gravity [3], [8], and

(3) - the important, simple and cheap, though not really fundamental, experiment [12]
(viXra fail version), which, rather probably, will show that the GR postulate that
photons at motion do not change their energy in gravitational fields between points that
have different potentials, is wrong;

(4) — measurement of distributions of density and momentums of charged and neutral
low energy particles and matter around Sun by instruments on polar orbits (section 5.3);

- should be made as soon as possible.
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Abstract JOta craThs npeacTaBisieT coboit HebobIIoe 00HOBICHHE pazaenoB S “Kocmomnorus™» u
6 “Baxmouenne” B crarbe  “‘MHPOpManumoHHas  Qu3MUeckas  MOJENIb:  HEKOTOpHIC
(dbyHmaMeHTanbHbIe TpoOeMbl Qu3ukn’, viXra https://viXra.org/pdf/2007.0001v3.pdf , B TO
BpeMs KaK IIOJTHAas 3aMEHa 3TOH craThu OBUTa OBl HEpaIMOHAJNHHON, B OZHOM, XOTS M BechMa
BEpOSATHO CYIIECTBEHHOM, IYHKTE - B ATOM CIIydae IpeayiaracTcs BeChbMa BEPOSTHO MOJIE3HBII
KOCMOJIOTHICCKUNA JKCIIEPUMEHT. DKCIEPUMEHT CIEAyeT W3 TOTO, 4TO ‘“‘BTOpas KOCMHYECKas
CKOpPOCTH” JUIS KOHKPETHOTO TeJla HE YCTAaHAaBJIMBAET KAKUX-TO TPaHUIl s JBWXKCHUS B
“armMocdepe Tena” apyrux tei. Hampumep, s 3emun ckopocts yoeranus cocrasiusier 11,19 km/c,
OJIHAKO Tella C pasHbIMH CKOPOCTSIMH MOTYT yOerarb OoT 3eMJIM Ha J1000€ pacCTOsSHHE, €CIU
ckopoctb — 11,19 kM / ¢ - 10 OECKOHEUHOCTH, MPEX/E YEM OCTAHOBHUTHCS U BEPHYTHCS 0OPATHO
Ha 3emmo. CoorBeTcTBeHHO, x0T SMBH wumeer aBe rpaHulbl: pealibHYIO, T.€. pa3Mmep
KOMITAaKTHOTO YpPE3BBIYAHHO IUIOTHOTO LEHTPAIBHOTO OO0BEKTa, W “BUPTYAIbHYIO’, TO €CTb
“ropm3oHT coOwbiTHii” OTO, peanbHas “atmMocdepa” SMBH, koTopas mnmTaercs akkpenuein
BHEIIIHEH MaTepyH, pacIpoCTpaHsAeTcs 3a 00€ TPaHMIIBI, B TOM YHCIIE, BECbMa BEPOSTHO, YIaCTBYET
B coctaBieHnu mketoB SMBH. B craThe coxpaHeHBI CCBUIKM Ha JTUTEPATypy W HOMEpa pasliesioB
KaK OHH €CTh B OCHOBHOM CTaThe.

1 BBenenue

Jlannast crtaths ecTh HeOosbmol upgrade pasmenoB 5 “Kocmonorusa” u 6
“3akmouenue” B viXra cratee ‘“The informational physical model: some
fundamental problems in physics”/ “HUudopmanuonnas ¢uzndeckas MOJICNTb:
HEKOTOphIe pyHIaMEHTAIbHEBIE TpoOieMbl (pu3uku’” [1], Torga Kak 3aMeHa CTaTbu
MOJTHOCThIO ObUTa OBl HEpalMOHAIBLHOW, B OJHOM, OJHAKO BECbMa BO3MOXKHO
CYIIECTBEHHOM, MyHKTE — B JJAHHOM CcIlyyae NpeJiaractcsi BEChMa BO3MOXKHO



IIOJIE3HBI KOCMOJIOTMYECKUHN DJKCIEPUMEHT. B cTaTbe COXpaHEHbI CCBIIKM Ha
JUTEPaTypy U HOMEpA Pa3/ieioB KaK OHHU €CTh B OCHOBHOM CTaThe.

OKCNMEPUMEHT CIEAYET M3 TOro, 4To “BTOpasi KOCMHYECKass CKOPOCTh —MJIst
KOHKPETHOIO0 Tejla HE YCTAHABJIMBACT KAKUX-TO TPAHULl JUIsl JIBHXKCHHS B
“atMocdepe Tenma’ apyrux Tten. Hampumep, mis 3eMiau CKOpOCTh yOeraHus
coctaBisieT 11,19 km/c, oqHaKo Tenaa ¢ pa3HBIMH CKOPOCTSIMH MOTYT yOerarb OT
3emun Ha J1F000€ paccTosIHUE, ecliid CKopocTh — 11,19 kM / ¢ - 10 6eCKOHEYHOCTH,
MPEKIE YeM OCTAaHOBUTHCA U BEPHYThbCA oOpaTHO Ha 3emiro. COOTBETCTBEHHO,
xoTs SMBH wumeer 1nBe TrpaHuUlBl: pealbHYIO, T.€. pa3Mep KOMIIAKTHOIO
Ype3BBIYAHO IJIOTHOTO IEHTPAIBHOTO OOBEKTa, W “BUPTYyaIbHYIO’, TO €CTh
“ropusoHT coObrtii”’ OTO, peanphas “atmocdepa” SMBH, xortopas mutaercs
aKKpelel BHEIIHEeH MaTepuu, pacpoCTpaHseTcs 32 00¢ TPaHUIIBI, B TOM YHCIIE,
BEChbMa BEPOSITHO, YH4AaCTBYET B COCTaBJIeHUH JxeToB SMBH.

KpOMe TOro, Kpatko OTMETHUM: OCHOBBIBAsICh

- Ha “Nuadopmanms kak AGcomoT” KoHIENIUHU [5], rae cTporo aoka3piBaercs,
4YTO He CYHIeCTBYeT HU4Yero KpoMe HHGOPMAIMOHHBIX NATTEPHOB/CHCTEM
NaTTEepPHOB, KOTOpbIe SIBJISIIOTCS 3JieMeHTaMH a0CoJIIOTHO
(pynrameHTaILHOIO 71 a0CoJIIOTHO 0eCKOHEe4YHOro MHuoxecTBa
“Undopmanus”, u TakuMm obOpazom Marepus ecTh Hekas WHOOpPMAIMOHHAS
cucteMa — 31eMeHT MHoKecTBa, U, KPOME TOr0, B KOHIIEIIUM TPAKTHUYECKH BCE
dbyHnameHTanbHbie  (EHOMEHBI/TIOHATHSA, Tpexae Bcero  “Uudopmarus”,
“Marepus”, “IIpoctpanctBo”, “Bpemsa”, “Oneprus’, “Hnepuus”’, Hay4yHO
OTpe/ieNIeHbI,

- 1 Ha BpLgaromieiicst von Weizsicker’s 1953-54 rr “Ur-runorese” [20, 21] 4rto
ecnd  (yHIAMEHTAIbHOM ©0a3oif Marepun sBnsercs OWHapHas JIOTUKA, TO
nmpocTpancTBo Martepun TpexmepHoe, u Ha Bbiparomieiics Fredkin-Toffli’s
OTKpbITHH [22], TAe TMOKa3aHO, 4YTO €CIM Kakas-TO CHCTeMa »JIIEMEHTOB
OCHOBBIBACTCS HAa PEBEPCHUBHOW JIOTWKE, TO W3MEHECHHS B CHCTEME NpHU
B3aMMOJICHCTBHM 3JIEMEHTOB MPOUCXOAAT 0€3 JUCCHUIALUN YHEPIUU 3a MPEIeIibl
CHCTEMBI,

- Oputa pazpaborana wHbOpMaIMoHHAsS (u3MUEcKas MOJeNb [7], T/e BIIOJIHE
palMOHAIbHO COOTBETCTBEHHO INOCTYJIMPYETCS, YTO OCHOBOM Marepun sBisieTcs
OmHapHas peBEpCHUBHAs JIOTHKA, KOTOpas aKTyajdu3oBaHa Kak ‘“d¢up” Marepun —
IUIOTHAA pemeTka [5]4D OuHapHBIX peBEpCUBHBIX (PYHIaMEHTAIbHBIX JIOTHUECKUX
anemeHnToB (FLE), kotopas pa3memniena B abcomoTHoM [5]4D ““JlekaptoBomM™
MPOCTPAHCTBE-BPEMEHH  — HEKOEM OECKOHEYHOM ITyCTOM KOHTEHHepe, Tie
Marepus CylecTByeT U MOCTOSHHO U3MEHSIETCs, ¢ MeTpukoi (ct, X, Y, Z, ct), rne
“ct” ecTb U3MEpPEHUE “KOOpPAMHATHOE BpeMs~, “cf” €CThb U3MEPEHUE “UCTUHHOE
BpeMms, u X, Y, Z 310 3 “00bIYHBIC” MPOCTPAHCTBEHHBIC U3MEPEHHUS — B OTIUYHE OT
U3MEpeHusl “KOOpAMHATHOE BpeMs~, KOTOPOE PealibHO TaK K€ €CTh CIeHU(pUIHOE
MIPOCTPAHCTBEHHOE U3MEPEHHUE.

COOTBETCTBEHHO B MOJIETM MOCTYJUPYETCSA, YTO YAaCTHUIBI B Matepuu SIBISIOTCS
HEKUMHU 3aMKHYTBIMH QJITOPUTMaMH, KOTOPbIE HENPEPHIBHO BBHIMOJHSIOTCSA Kak
MocaeaoBaTeNbHble HUKINYeckue Bo3mylieHus B FLE-pemierke, m KoTopsie,
COOTBETCTBEHHO, BCera ABWKYTCs B 4D nmognpocrpancTBe ¢ MeTpukond (cz, X, Y,
Z), u, B apajuielib, B ct- m3mMepeHun ¢ 4D CKOpOCThIO CBETa, ¢, aOCONIOTHOE



3HauUeHUE KOTOpoH ompexaensercs napamerpamu FLE —  “pasmepom”, paBeH
[TnankoBckoit mnmuHe, FLE “flip time”, paBHOoMy IlmaHKOBCKOMY BpeMeEHH,
c=1l,/t, .

Kpome TOro, B Momenu mpobiema ‘“yto Takoe (yHIAMEHTaJbHbIC
CHUJIBI?/B3aUMOICVCTBUS BIIOJHE PAllMOHAJIBHO MPOSICHEHA, B T.4. pallMOHAJIbHO
MOCTYJUPYETCsl, YTO AHTUYACTUIBI 3TO T€ JK€ aJrOpUTMbI, YTO U
COOTBETCTBYIOIIME YAaCTHUIbl, OJIHAKO KOTOPbIE BBIMOJHSAIOTCS B PEBEPCHOM
MOpSAJKE CIIeIOBaHMUsT KOMaHA, © (¢yHaamMeHTanbHble CHIIBI €CTh HEKHe
cnenuduuHpie “METKH’ B aJITOPUTMAX YACTHUII, KOTOpPhIe B OoJbIIUHCTBE CHI
(3/OM, cnaboe W CUIbHOE B3aUMOICWUCTBUS) NEHCTBYIOT aCHUMMETPUYHO, H
ToNbKO ['paBHUTaIMA NEHCTBYET CUMMETPUYHO — B MaTepuun Bce NMPUTITUBAET BCE
COBEPILIEHHO OJIMHAKOBO.

Bomee cm. [1], [5], [7], omHAKO TO YTO BEIIIE BHITISAUT KaK BIIOJHE JOCTATOYHBIM
JJIA IIOHMAaHHUsI OCHOBHOT'O TEKCTA HUXKCEC.

....5 Kocmoutorus

B kocMomorum CymecTByeT MHOTO MpOOJieM, MpEeXae BCEro, MOCKOIbKY 3Ta
¢duzmveckass 001acTh 4acTO OTHOCUTCS K HEKOTOPBIM OOBEKTaM, COOBITUSIM U
mporeccaM, KOTOpble ceiyac He MOTYyT OBITh HW3YYEHBl IIIOJIBMH B
KOHTPOJMPYEMBIX YCIOBHUSX, U MOATOMY Jaxe MpH (HOpMyITUpOBaHHH TPOOIEM B
KOCMOJIOTHUH CYHICCTBYIOT HCKOTOPBLIC, B HCKOTOPBLIX CIydasdxX HNPUHOUIIXMAIIBHO
HETPEOI0TUMBIE, HEOTIPEIEIICHHOCTH.

Onnako mH(pOpMannoHHas (Gu3ndeckas MOJENb MO3BOJISET BIIOJHE PALMOHAIBHO
paccMOTpeTh HECKOJBKO MpOoOJIeM, KOTOpbIE HE MOTYT OBITh MPUHIMITHAIBHO
PalMOHAIBFHO PEIICHBI HIIH MPOSICHEHBI B MOWHCTPUM (HU3HKE, T.€. BHE KOHICTIIIUH
"Nudopmanus kak A6comor" u 1aHHON PU3NIECKON MOEIH

5.1 “IIpodsema Havana”

Orta mpobinema SBiISETCS MpelnenbHO (yHIAMEHTANbHOM mpobiemoil B
KOCMOJIOTHH, ¥, YTO BIIOJHE OYEBUIHO, NIPUHIUIHNAIBHO HE peliaeMas B paMKax
opunmanpHoi (pu3MkHM: QuU3MKAa HE MMEET HHMKAKUX JOCTOBEPHBIX JAHHBIX 00
00BbeKTaxX, COOBITUAX M TPOIECCaX, KOTOPhIE MOIJIM OBl CYIIECTBOBATH,
MOSIBIIATBCS, M TPOHMCXOIAWTh B JaHHOM ciiydae. TeM He MeHee, B (usuke
CYIIECTBYET PsiJl TEOPHiA, M B CTAaHIaPTHOW KOCcMosIoru4yeckoit moaenu "Big Bang"
[40] npennaraeTcst KOHKPETHO

"Kak Teopus bonbioro B3peiBa naer, rae-to okoso 13. 8 Muuap1oB jeT Ha3aj
BCEJICHHAsl B30pBajach B ObITHE, KaK OCCKOHEYHO MaJICHbKHM, KOMIIAKTHBIN
OTHEHHBIM IIap MaTepHH, KOTOPBIA OXJAXKIAJICSA, MPHU pPACIIMPEHUH, BbI3bIBAs
pEaKIMK, KOTOpPbIE CBAPUIIM TEPBBIE 3BE3/bl U FaJIaKTUKHU, U Bce (POPMBI MaTEpuUH,
KOTOpBIE MBI BUIUM (M €CTh) CETOMHA. ....”

- HCCMOTPA Ha TO, YTO CYIICCTBYIOLIasA (bmm(a MNPUHIUIIAAJIBHO HEC IMTPUMCHHUMA K
ATOMY ‘“MaJI€HbKOMY, KOMIAKTHOMY OTHEHHOMY IIapy MaTepuu’ T.1.

A TakXe K CJIeAYIOIIMM [araM co3ianus Marepuu, Korja B JaHHOW MOJIETH



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

“...001ee B3pbIBHAs (ha3a paHHEH BCENIEHHOW BCTYMHIIA B UTPY KaK KOCMUYECKas
WHQIISAIMSA, KOTOpas IJuiIach MEHbIE TPUUIMOHHBIX JIOJeH CeKkyHabl. B 3TOT
MEePHOJ] MaTepusi — XOJIOJHBIN, OJHOPOMHBIN ZOOp — OBICTPO pacCIIUPUIACH
AKCIIOHEHIIMAJIBHO, TIPEXIe YeM mpoliecchl bonbmoro B3peiBa nepenun k 6onee

2

MEIJICHHOMY PacIIMPEHUIO U IUBEPCU(DUKALIUH IETCKON BCENICHHOM. ... .

- cymiecTByromas (Gpu3nka He 3HAeT aOCONIOTHO HUYEro O TOM, YTO 3TO OBLIO 3a
"XOJIOJHBIMA, OMHOPOAHBIN goop"; modyemy "oHa pa3ayBajiach SKCIOHEHIIMATbHO
OBICTPO /0 CleayrImux mnporeccoB bombimoro B3peiBa, Mo kKakod mpUduHE 3Ta
"uHIAIEA" OCTAaHOBWJIACKH; W Jajee MO KaKOW MPUYMHE W KaKKUM 00pa3oM 3TO
"mporeccsl bonpimoro B3peiBa mepenuin kK 0oliee MEAJIEHHOMY PACIIUPEHHUIO U
nuBepcU(DHUKAIMN ETCKOW BCETICHHOM; U T.1.

Tem He MeHee, U3 CYNIECTBYIONINX acTPOPHU3MUECKUX TAaHHBIX MHOTOE B MOJEIH
BBIIJISIIUT, KaK JOBOJIBHO palMOHalbHAas MOJENb 3BOJIONMM Marepun mnocie
Haugana, B ToM uucie, eciim Mbl HE IPHHAMAaeM BO BHHMaHHE 3aMEUYaHHE BHIIIE,
"(eHOMEHOIOrnYecKoe" OMHMCAaHUE COCTOSIHMKA B JBOJIONMM MaTEpUH  BBIIIE,
BBITJISIUT PAllMOHAIBHBIM B HECKOJIBKHX ITyHKTaX:

- HauuHasg ¢ cocrosHus/Anoxu "uHusmun” [41], [42], korma mpoCTPaHCTBO B
CTaHHapTHOﬁ MOJICIN II0 HEU3BCCTHBLIM HpI/I‘II/IHaM HCKHUM TpaHCI_[eHI[eHTHBIM
CIOCOOOM  AKCMOHEHIIMAIBHO PACHIMPHIOCh, YTO CIy4WJiach TIPH HEKOEH
pellakcauy CUHTYISIPHOCTA HEKOETO COBEPIICHHO HEM3BECTHOTO B (PM3UKE MOJIS
“inflaton”, u3-3a "oTTrankuBatomei (repulsive) rpaputarmornHo cuiel” (?) [40],

Opnako “MHQIANIMOHHAs THUIOTE3a”’, HECMOTPS Ha OTH BEChbMa CIOPHBIE
ITIOJIOKCHMUA, HO—BI/II[I/IMOMy aAJICKBATHO pea.HBHOCTI/I (bGHOMeHOJIOI‘I/I‘IeCKI/I
OMHUCBHIBACT  PABHOMEPHOCTh  pacCTpeleeHUss  IUIOTHOCTH  BeIIecTBa U
HOMGHKHaTypBI MaTepI/IaﬂbHBIX OG’LCKTOB Ha KOCMOJIOTHYECKHUX paCCTOHHI/ISIX,
HYKJICOCUHTE3, U T.II.

B T.4. runoresa B cTaHAApTHON MOJIENH, YTO BO BpeMs HHDIsAMN MaTepusi Oblia
XOJIOAHBIA, OJHOPOIHBIM ZOOpP, BBINVIAAUT BIIOJHE pPALMOHAIBHOM, TaK Kak
coryiacyercsi ¢ KOCMOJIOTMYECKMMHU HAONMIOJIEHUSIMU, HECMOTpPS Ha TO, UTO
BBIIJBIIUT Kak NpOTHBOpedamias ¢ "B3opBajack B ObITHE, Kak OECKOHEYHO
MaJICHbKHI, KOMMIAKTHBI OTHEHHBIM IIap MaTepuu’ B TOM XK€ CTaHAAPTHOU
MOJIETH B LIUTATE.

WudpopMaMOHHBI TOAXOA TO3BOJISIET B paMKax HH(OPMAIMOHHONW MOJEIH
chopmyaupoBaTh pazymMHyI0 (usndeckyro runotedy [5], [7], koTopas HaxXoauTCs
B COOTBETCTBUU C CYILIECTBYIOIIMMH OKCIEPUMEHTAIBHBIMU JaHHBIMH MU C
KaXYyIIUMUCA Pa3yMHBIMHM IMYHKTaMU B CTaHAApTHON Mojenu bonbioro B3peiBa
BBIIIIE, TAKUX KakK 3Moxa MHGIAUMM, U yTo Marepus nocie HHQIAIMM Oblia
JIOBOJILHO XOJIOHOU, U T.1. .



B rumore3e mpemnaraercs, uro aneMeHT MmuoxectBa "WHdopmarnus”
"undopmarmonHas cucrema "Matepus", ObUI CO3laH JIPYTUM 3JIEMEHTOM
MHoxkecTBa "UHPOPMAIMOHHONH CHUCTEMOU - CO3HATEJIbHBIM YMHBIM
"Co3mareneM””, KOTOpPBIA OBLT JCHCTBUTEIHHO OYECHH YMHBIM, TaK YTO CMOT
CIPOEKTUPOBATh TaKyld JIOTUYECKH TMPOCTYIO, OJHAKO (YHKIIMOHAIBHO
Ype3BBIYAHO  CIOXHYIO, J(G(EKTUBHYIO H  3aKpbITyl0 B  MHOXECTBE,
MH(POPMALIMOHHYIO CUCTEMY; U HAWTH NIPU CO3AaHUU ATOH CHCTEMBbl B MHOECTBE
OrPOMHBIE TOPLUHUH ACHCTBUTEIBHO TAaWHCTBEHHOIO IS JIOJAEH 110 CHUX IOp
¢denomena "Dueprus’.

Tak - cm. Bbime - MaTepusi OCHOBaHa Ha IMPOCTEHIIe ABOMYHON M 0OpaTuMoOii
joruke + (mo kpaitHed Mepe) 4 GpyHIaMEHTAIBHBIX JIOTHYECKUX MapOK, KOTOPBIC
TOIU HAOMIOAAT Kak peanbHble 4 (Qyngamentansubix Cun [Ipupopasl, B ToMm
yucne ['paButanuu, cM. BbIIIE, U HECKOJIbKO YHUBEPCAJIBHBIX CBSI3€W U KOHCTAHT;
KOTOpbIE "3amucaHbl' B TpenenbHO (yHAaMeHTanbHOW ocHOoBe Marepuu - B
JTBOMYHBIX 00paTuMbIX [5]4D dynnamenTanbHbIX Jornyeckux nemenTax [FLE].

Jlanee aTa KOHCTPYKIMs ObUIa akTyanu3upoBaHa B Martepuu B 3 miara - 1 OpIun
SHEPTUHU:

Ha mepBomM mrare 3KCroHEHIIMANBHO ObLIa co3naHa riotHas pemerka [S5]4D FLE
(“uHbnsmmonHas d1moxa’), HaMpuUMEp, B pPe3ysbTaTe 3alporpaMMHUPOBAHHOTO
JIeJIeHUs], BO3MOXHO, Ha 2, BO3MOkHO oHoro "nepsuunoro FLE" (kak, Hanpumep,
OaKTepuu pacTIpOCTpaHsIOTCS B damike [leTpu, ecinu ecTh JHOCTATOYHO THUIU) B
COOTBETCTBYIOLIEM abcoOTHOM, EBKINI0BOM, KOHEUHO, [S] 4D mpocTpaHCTBe-
BpeMeHu ¢ MeTpukoit (ct,X,Y,Z,ct),

- KOTOpOe “aBTOMaTU4YeCKH — CM. pazzein 2.4.6, T.e. 1o omnpeneaecHuo abCOIOTHO
¢dbynnamenTanbHbeIx (heHoMeHOB “TIpocTpancTBO” M “Bpems”, NOSBMWINCH TpH,
TouHee — i, co3ganun “‘nepBuyHoro FLE” (XxoTs oTMeTHM, OJHaKoO, 4TO 3TO
MIPOCTPAHCTBO-BpPEMsI BCEr/la CYLIECTBOBAIO B MHOXECTBE, KOTOPOE CYIECTBYET
a0ComoTHO (PyHIAMEHTAIBbHO BCET/Ia, TO €CTh HE WMMes Hadaja W KOHIA, Kak
MOANPOCTPAHCTBO-BPEMsI IIPOCTpaHCTBa-BpeMeHH MHoxecTBa); FLE-pemerka
ObBLIa XOJIOTHOIA;

Ha BTOPOM IIIare B 3Ty PEUIETKY INI00aJIbHO PaBHOMEPHO Oblia 3aKadeHa BTOpas
MOPIMST SHEPTHHM C CT-HANPABJICHHBIMU WMIYJIbCAMH, M B pEIIETKE TII00aJbHO
pPaBHOMEPHO O0pa30BAINCh BO3MYLICHUS - IIOJIHOCTBIO  CUMMETPUYHbBIE
anropuTtmsl - nepBuyHble T-uacTunbl. Becbma BeposTHO, 4TO Marepus Ha 3TOM
JIEMCTBUTENILHO ObLIA TOBOJBHO XOJIOIHOM.

OnHako U3 CYHIECTBYIONIUX KOCMOJIOTHYECKUX JAHHBIX BHITJISIIUT PAIMOHAIBLHBIM
MIPEIOJIOKHUTD YTO 3aKa4Ka SHEPTUH ObLIa HEPABHOMEPHOH JIOKATBHO; B PEIIETKE —
[u Tak B 3D mpocTtpaHcTBe] OBLIM CO3/MaHBI KJIACTEPHI NMEPBUYHBIX YACTHII, TIC
IUIOTHOCTb YaCTHI] OblTa  paJWKaIbHO TMOBBIIICHA, YTO OKA3aJIOCh HEKUMU
“cemenamMu” 0Opa30BaBIIMXCS Ha IMOCICAYIOMMUX Iarax 23BOJIONUU Marepuu
OOJIBIINX KOCMOJOTHYECKHX OOBEKTOB, MPEXKIE BCETO — TAIAKTHK.

Ho He Tonbko; Ha STOM Mmiare crueaymoomas QyHIaMeHTalbHas Mpobiema,
CYIIECTBYIOIIAsl ITOCKOJIBKY 3TO OYEBUAHO MPOTHBOPEUUT CYMIECTBYIOIINM
HKCHEPUMEHTAIbHBIM JAHHBIM B (U3UKE BBICOKMX OJHEPIUi, a TaKxke
COOTBETCTBYIOIINM (U3HUECKHM TEOPHUSIM



5.2 "Iloyemy MaTepus ceiiuac NPaAKTUYECKHU He COJEPKUT aHTUMATepUu’’,
CTaHOBUTCS, BIIOJIHE BEPOSATHO, TAK K€ PAlMOHATILHO pellleHa:

- Marepust He COIEPKUT aHTUBEIIECTBA, TaK KaK HE COJEep)Kajla aHTHUBEIIECTBA
elle Ha BTOPOM Iare - TaK Kak MEepBUYHBIE T-4acTUIBI OBUTH MOJHOCTHIO
CUMMETPUYHBIMH aJTOpUTMaMU. B 3TOM ciydae JOTHYeCKH OECCMBICIEHHO
TOBOPHUTHh O PA3IUYNH 'YACTHIIBI/aHTUYACTHUII, U TIO9TOMY OBLJIO JIOTHYECKU
BITOJTHE JIOMYCTUMO JIJISI BCEX TMEPBUUYHBIX YACTHUIL OBITH TOJBKO "4acTHIIBI" - U TaK
HMMETb TOJIBKO MOJIOKUTENIbHBIE UMITYJIbCHI B CT-U3MEPEHUH, U

- B BUJy TOTO YTO HAa TPEThEM IIIare MEePBUYHBIC YACTHUIIBI, (B TUTIOTE3€ BEPOSITHO
gacTUbl [IJTaHKOBCKOM MAacChl, WJIM KakWe-TO JApPyrue MPOCTHIE, T.€. KOTOPBIC
UMENH TOJBKO COBEPIICHHO CUMMETPUYHBIC TPABUTAIMOHHBIE 3apSAbl, YACTHUIIbI)
MIPOB3aMMO/ICHCTBOBAIIM C HCITOJIb30BAHHE TOJILKO CHMMETPUYHON TpaBUTAIIHH,
pe3ynbTarT ObUI, JCHCTBUTENBHO CyNm  “OOBIYHBIX’ YaCTHIl, KOTOpPHIE OBUIH
pacmpesielieHbl CHOBa paBHOMEPHO IIO0AJTbHO — HO HE PABHOMEPHO JIOKAJIBHO - B
pelieTke.

HecrabunpHple yacTuubl B "cyme" pacmaluch JOBOJIBHO OBICTPO, M - KakK 3TO
IIOXO0’KE BIIOJIHE a/IEKBATHO PEAJIbHOCTU YTBEP)KIAe€T CTAHAAapTHas KOCMOJIOTHS -
Ha0JII01aeMbIe TeTepb YaCTULI B KOHEUHOM UTOT'€ OCTBIIH.

Ecnu mepBUYHBIMH YacTHIAMH OBLTH YacTUIBl [[TaHKOBCKOW MaccChl, TpH
B3aUMOJICVCTBUM JIBYX YACTHI[ CO3/1aBAJIOCh OKOJIO 10" “06brHBIX" 0apuoOHOB, U
3TOT "cyn" ObUT TOBOJBHO TEIUIBIM, MOATOMY Celyac CYIIECTBYeT KOCMHUYECKHI
MUKPOBOJTHOBOM (oH. OpHAKO, CKOpee BCEro, HEe OBLIO HEKOHM ''CHHTYJISPHON"
TEMIIEPATYPhI, T.K. OOJBIIAst YaCTh SHEPTUH B3aUMOJICUCTBUN TPATUIIACh BCE-TAKH
Ha co3maHue OOBIYHBIX T-4acTHII.

[Tpu aTom Co3patento He ObUTO HUKAKOW HEOOXOAMMOCTH 3HATH/KOHTPOJIUPOBATH
- kKak npoxoaunu mar 2 u mar-3. Co3narens xopoino 3Hai, uto u3 FLE Huvero
KpoMe Kakou-HuOyns "Matepun" HE MOXET MOSBUTHCS, M, CKa)XXeM, JdaHHas
Martepus Morjia UMETh HECKOJIBKO THICSY TaJlaKTUK MEHBIIE WM OOJbIIe, HO s
Coznmarerns, 3To ObUIO HE CYIIECTBEHHO.

Taxke B THUIoTe3e BUANMO TOSIBISICTCS BIIOJHE PAlMOHAIBHBIA OTBET Ha
byHaamMeHTanbHbIe pu3nYecKre npoodaemy

5.3. “Yro Takoe ‘“TemHas matepus’’,

.- He ObUIO OBl HMYEro yIWBUTEIHHOTO, €CIH, CKaXkKeM, 4TO "TeMHas marepus’”
JEHCTBUTEILHO CYIIECTBYET, 3TO MOTYT OBITh "PETUKTOBBIC YaCTHUIIBI , €CIIU TIPU
co3manuu  "OOBIKHOBeHHOH" Matepunm Toimbko  10-30% 3TEX  dYacTuIl
npos3anmojencteoBanu, u 70-90% "penuKToBBIX" CYHIECTBYIOT 10 cuX nop. Ecin
9TO yvacTulbl [InaHKOBCKOW Macchl, TO IUIOTHOCTh YacTUL] TEMHOW MaTepUU
naxomures B 10" pa3 MEHbIIE YeM TUIOTHOCTh OApHOHOB T.€. 3-4 4acTHIlbI B Ky0Oe
¢ pazMepoM | MUJUIMOH METPOB.



[TockonbKy MEpBUYHBIC YACTHUIIBI B3aUMOJCUCTBYIOT TOJIBKO T'PABUTAILIMOHHO, OHU
MPAKTHYECKH B3aMMOJICUCTBYIOT C "OOBIYHBIMHU" YaCTUIIAMH C BEPOSITHOCTHIO, Ha
MIOPSIAKK MEHBIIEH, YeM HEUTPHUHO; U II0O3TOMY

(i) - Tema, 3Be3AbI U T.JA., MPAKTUYECKH MPO3PAYHBI Ul 3TUX YACTHIL, KOTOPHIE,
COOTBETCTBEHHO, BpAIIAlOTCd BOKPYr IIEHTPOB MACCHUBHBIX Te€l, BAOJb
COOCTBEHHBIX OJMHOYHBIX OpPOUT, 00pa3yst COOTBETCTBYIOLIHME Tano, U (i) — oHH
IIPAKTUYECKH HE MOAJAIOTCS OOHAPYKEHUIO, 110 00EUM MPUYNHAM — YPE3BBIYANHO
MaJIOMY C€YEHHIO B3aUMOJICVCTBUS U YPE3BBIYAHO MAJIOM KOHIIEHTPALIUH.

XOTs eclii Kakoe-TO B3aUMOJICHCTBUE MPOU30HAET B KaKOM-HUOYIh JAETEKTOPE,
3TO Oy/IET XOPOIIIO 3aMETHO, 10" I'sB gBnsercs BromHe Ha0II0JTaeMOM SHEPTHUECH.

Kpome Toro, BBITVIAIUT palliOHAIBLHBIM MPEANIOIOKHTh, 9TO KacTepax, KOTOpbIC
ObUTH “‘ceMeHaMu”’, OBLTH JIOKAIBHBIE Malble 00JACTH, T/I€ MJIOTHOCTh IEPBUYHBIX
4acTUI] ObLJIJa HACTOJIBKO OOJBIIOW, YTO YAaCTHIBI 0O0pa30BaIM KOMIIAKTHBIC
OGTJGKTBI C 3KCTpeMaJ'H:HI>IMI/I MaccaMi H I‘paBI/ITaHI/IOHHBIMI/I II0JIsIMU, KOTOpBIe
CTaJIM TO3KE IICHTPAMM TaJJaKTUK C MacCaMd B MUJUIMOHBI, M Ja)K€ MHUJUTHAP/IBI
3BC3HBIX MaAcCC.

VY 3TuX 00BEKTOB €CTh MHTEpEecHOe (hpu3Myeckoe CBOMCTBO — CHJIa CO37aBaEMOTO
IPaBUTAIIMOHHOTO TIOJII HACTOJBKO BEIMKA, YTO CKOPOCTh yOCTaHWsS CTAaHOBUTCS
pPaBHOM CKOpOCTH CBETa, M TaK, CKaXeM, Jake (OTOHBI, €CIM He HU3IYUCHBI
OPTOTOHAIBHO K ITOBEPXHOCTH OOBEKTA, IBIDKYTCS B IPOCTPAHCTBE BHYTPH
COOTBETCTBYIOLIMX O0JIaCTe IO 3aMKHYTBIM OpOUTaM — Takue OOBEKTHI
NPAaKTHYECKH HE N3TyJaloT CBETA.

Takoe mpoucxoauT B o0enx Teopusx rpaButanuu — Herotona u OTO, u ciaygaercs
o KpaifHeil Mepe mpu ycJOBHAX, Korja macca, M, u pamuyc, R, oObekTa

_2GM
HaXOJATCSI B COOTBETCTBUM C YPaBHECHUEM Rg s> Rg
c

(pamuyc HIBapmmuiabaa), , COOTBETCTBYIOLIMN paauyc B Teopur HeroTona, Ry, B
IIBA pa3a MEHBIIIE.

s €cTb paguyc B OTO

[Ipu sTOM HaHHBIA paguyc HE SBISETCS PaanycoM OOBEKTa, KOTOPHIH peallbHO
MOXKET 6I>ITB MCHBIIC YCM pPaJnuyChl BBIIIC.

Paznuume BenmumH R,s and R,y HENPHUHIMIUAILHO, OJHAKO 3TU PaJHYChI
pasNMYHbl NPUHIUIKATIBHO B TOM, YTO TOrJa Kak Rgy  €CTh paamyc HEKoel
“BUPTyaJIbHOM~ IOBEPXHOCTH, KOTOpas OIrpaHUYMBAET HEKOE “‘UEPHOE MECTO
paguyc lBapmmmnbaa ects paguyc “ropuzonta coowiTuii” B OTO, rae pemenus
ypaBHeHH OTO CcTaHOBATCS CHHTYJISPHBIMH, W TakuM OOpa3oM TOPHU30HT
COOBITUH €CTh TpaHWIA “IOBIPHI B MPOCTPAHCTBE-BPEMEHU - “UepHOM IBIPHI~
(“black hole”, BH), n npyHIMNNAIbHO HUYTO HE MOXKET NOKUHYTh TaKyIO JbIPY.

PeanbHO Ha TOpM30OHTE COOBITMI HET HUKAKOW CHHTYJSIPHOCTH, MOTEHIHAT U
HaIpPsSHYKEHHOCTh TPABUTAIMOHHOTO TOJI PACTYT BIIOJIHE TJAJKO C YMEHBbIIEHUEM
paccTosiHus 10 HeHTpa oobekTa. Tak, HampuMmep, CylepMacCUBHbIE YEPHbBIE JTBIPBI
(SMBH) B nieHTpax rajiakTHK, KOTOpbIE, BECbMa BEPOSITHO SIBJISIOTCS MOTOMKAMH
“ceMsiH”- 00BEKTOB, KOTOPBIE BBIPOCIIH, MOTJIONIAS Ta3 U IPYTyI0 MaTEPUIO BOKPYT
B TpOIECCe DBOJIONUU TAJAKTHK, WMEIOT BecbMa OOJIbIIUE PaJuyChl



[IBapimmiabaa, Toraa Kak pa3Mepbl KommakTax o0bekToB B SMBH oueBumgHO
MHOT'O MEHBIIIE 3TUX PaIUyCOB.

Hanpumep Sagittarius A* (SMBH 8 Mireunom ITyti) umeer maccy, M=8.2x10°°
kg M  COOTBETCTBYIOIIMH pajnyCc TOPU3OHTA COOBITHH Ry =1.2x10"" m,
COOTBETCTBYIOIIAA  CpeOHss  IUIOTHOCTh wmatepun B SMBH  paBna

0=1.1%x10°kg /m’. DTa IUIOTHOCTP MHOTO MEHBIIC IUIOTHOCTH MATEPHH B

HEUTPOHHBIX 3BE3]1aX 10"7-10"8 kg/m3, U, Jaxe ecnu Obl B 1IeHTpe Sagittarius A*
ObuTa OB cOBceM Oouiblliasi HEUTPOHHAS 3BE3/a, €€ paauyc ObLT OBl B ~ 10* pas3
MEHBIIIE paJnyca TOPU30HTA COOBITHH.

BrIrsiint panuoHanbHBIM MPEINOIOKUT, YTO B JAHHOM citydae ¢aza COCTOSHUS
matepun B SMBH ecth cnenyromasi ¢asza mocie HM3BECTHBIX cerofHs a3
“oObryHas wmatepwsi’, “Oenblii Kapiauk’ , “HEHTpOHHas 3Be3da’; M BechMa
BO3MOXXHO, YTO JaHHBI OOBEKT €CTh HEeKas TMUIOTHAS KOMIO3UIIUS TMEePBUYHBIX
YacTHIl, B TO BpEeMs KaK TMPOCTPAHCTBO MEXKIY IOBEPXHOCTHIO OOBEKTA H
“TOpPU30HTOM COOBITHH~ 3alOJHEHO MPOJOHKCHUEM aKKPEIIMOHHOTO JIMCKA,
KOTOpOE€ MPaKTHYECKH He HaOII0JaeMo, W APYTrUMHU YacTHIaMu ¢ AU y3HBIM
MIPOCTPAHCTBEHHBIM PACIIPEICIICHUEM.

Kpome TOro, BBITISAUT BIOJHE PALMOHAIBHBIM IPEIINOJIOXKHUTb, YTO PE3KOMU
TPaHMIBl JJI1 OOBIYHOM MaTepuu Ha ‘“TOPU3OHTE COOBITHI® HE CYIIECTBYET,
peasibHO “‘depHast IbIpa’, KpOME aKKPELIMOHHOIO IMCKAa, IPAKTUYECKH HaBEpHSIKA
MMeeT HEeKylo ‘“arMocdepy”’ — Kak 3TO UMEET MECTO ObITh B cliydae 3eMJIH, WU
kopoHsl CosiHna. B T.4. HET HHYEro yJIMBHUTEIHHOTO B HAOIIOAAEMBl JKETaxX
SMBH, Bxurouas “my3eipu’ of Sagittarius A* SMBH — Bce 3To BIosiHE BEpPOSATHO,
ectb crnenuduueckue neraan SMBH KopoHBI, KOTOpBIE, Kak 3TO OOBSICHAETCS B
CTaH/IapTHOH KOCMOJIOTHH, (OPMUPYIOTCS MArHUTHBIMU TOJSIMH, KOTOpbIE, B
CBOIO O4epelb, POPMUPYIOTCS aKKPELMOHHBIM AUCKOM U coOcTBeHHO SMBH.

OpHako BBITJISAWT Tak K€ BIIOJHE PAllMOHAIBHBIM, YTO JAHHOE OOBSCHEHUE IO
KpaiHel Mepe BO3MOXHO HE IOJIHOE; HallpUMEP, PaJHALMOHHBIE MOsICa, KOTOPbIE
(bOpMHUPYIOTCS MAaTHUTHBIM TOJIEM 3€MJTH, HE SIBIISIOTCS HEKUMHU JKETaMu, 0oJiee
TOTO, 3apsKEHHBIE YaCTHIIBI B MOsicax B OOJBIIMHCTBE ABUKYTCS IO HAIIPABJICHUIO
K 3€MHBIM T0JIFOCaM — B MPOTUBOMOJI0KHOCTh HAMPABIECHUIO JI)KETOB.

Xots, koHeyHOo, marHuTHOe moise SMBH He Qopmupyercss kak 3TO 3eMHOe
“auHAMO” NeNaeT; HAMHOTO BEpOsITHEE I0JIE MOXET (OPMHPOBATHCS COBCEM
Oompmiast  “Koka M3 “HEHTpoHHas 3Be3na’ (a3pl Marepuu’ Ha KOMIIAKTHOM
oovekte SMBH, u tax SMBH mxerbl GhopMHpPYIOTCS KaK 3TO HMPOUCXOAMT Y
“00BIYHBIX” HAOIIOIAEMBIX MYJIHCAPOB,

- OJHAKO MbI HE MOXEM MCKIIOUUTh YTO JOKETHl (BKJIOYas IIyJIbCAPHI)
hopMHUPYIOTCS Tak)Ke€ M JIPYTUMH, KPOME MarHUTHOM, CHUJIaMH, Hampumep, MpHu
NeWCTBUU TPaBUMArHUTHBIX moiieil. PaccmoTpenue takoro s¢¢exra BO3MOXKHO
TOJILKO Ha OCHOBE peajbHOM Teopuu [ paBuTalMK, KOTOPOU CETOIHS HET, OJTHAKO
BBITJISIIUT BIIOJIHE PAIlMOHATBHBIM TIPEAIONOXKUTh, YTO TakoW 3PQPEeKT MOXKeT
MMETh MECTO OBITh; M MOXXET HAONIOAAThCS, €CIU TPABUTUPYIONIUN OOBEKT
JOCTATOYHO OOJBIION, HAIPUMED, ITO MOTIIO0 OBl OBITH COJHIIE.

COOTBETCTBEHHO BBITISIAUT KaK BIOJHE BEPOATHBIM, YTO MPU H3MEPEHUSIX
MIPOCTPAHCTBEHHBIX PACIPEICICHU KOHIIEHTPAIIMU HOHOB, HEUTPAIbHBIX YaCTHII,



apyroi marepun BOKpyr CojHIIA KOCMHYECKMMH amnmapaTaMyd Ha TMOJSAPHBIX
COJIHEUHBIX opOuTax, Hekoropele “SMBH cnenmduyeckue oOBEKTH”, T.€.
aKKPEIMOHHBIN TUCK, W JUKETbI/“TIy3bIpH’, MOTYT HaOIIOJaThbCs; U, MOCKOJBKY
U3MepeHuss OyAyT BBINOJHATBCS B BIOJHE KOHTPOJUPYEMBIX YCIOBHSX,
pe3ybTaThl OKA3aJHCh OBl MMOJIE3HBI B 000MX CIy4asx — MpH pa3paboTke (QHU3UKU
SMBH, u npu paspaboTke peanbHOM Teopum ['paButanmm. Kpome Toro, Ha
CIIyTHHMKaX W JPyrue MHCTPYMEHTHI MOTYT OBbITh YCTaHOBJIEHBI, JJIi KOCMOJIOTHU
U3yYeHHE JaXe OJHOM KOHKPETHOH 3Be3Jlbl BBITJISIAUT MHOIO IOJIE3HEE, YeM,
CKa)keM, U3yueHHE IJIAaHET B COJIHEYHOH CHCTeMe, MM TMOUCK IUIAHET B JPYTuX
3BE3/IHBIX CUCTEMAX.

5.4. "Yrto Takoe ''TemHas Jueprus'’”’

BeIirnsaauT panvoHanbHBIM TMPEANOI0KUTh, YTO 00€ HHTEpIpeTHpyeMble Kak
"pacmupeHns IpOCTpaHCTBA" CYHIECTBYIOIIME KOCMOJIOTHYECKHE COOBITHA, T.C.
SKCOHEeHIMaNbHas "wHQmanus" B Hauwane wm ymepennoe '"pacmmpenune" B
JaJIbHENIIEN SBOJIIOLIMM MaTEpUH, KOTOPbIE HAa CaMOM Jelie €CTb HEKOTOphIe
pacmpenns pemerku FLE, nelictBuTtensHO OBUTM - W BBI3BaHBI HEKOTOPOU
sHeprueit. OJHAKO 3Ta SHEPrUsl COBEPIICHHO BHE (PU3UKHU, M IMOATOMY HOIBITKH
BKJIIOUHTH 3Ty - CHOBa BIOJHE BO3MOXKHO 3Hepruto Cosparens, B (usnueckue
TEOPUHU SIBHO COMHUTEIIBbHBI.

Xot4, Kak 3T0 O0bUIO B MH(OpManmoHHOW Mojnenu Hauama Bble, 3TH SHEPrHH
MO>HO HCITOJIb30BaTh IPH PAlMOHAIIBHOM OMMCAHUU TOTO, YTO U KAaK MPOU30ILIO0
B nepBbld MOMEHT B Hauane, wiu, Hanpumep, IS paciiupeHus Ha 3- mare, mociie
nosiByieHus "oObryHBIN" MaTtepuu. B 3TOM ciydae BBINISIAUT BO3MOXKHBIM HaWTH
paloHaIbHbIe MPUYMHBI PACIIUPEHUS, HANPUMEP, ITO PACIIUPEHHE OBLIO ObI
HEOOXOaUMO Il TpENOTBpalleHHs Koyutarica Martepun wu3-3a  "mapagokca
rpasutanun” [43] u T.1.

....6 3aknrouenue

Ota cTaThs ABJSIETCS, TI0 CYTH, HEKOTOPBIM 3aKIIOYCHUEM ISl CEpUU padoT, Tie
paccmatpuBatorcs "MHpopmanus kak AGcomor” KOHUENuus, HHGOpMaIMoHHas
(dbuzmvecKas MoJieib, 1 HEKOTOPbhIe KOHKPETHBIE (DU3NYECKUE MPOOIEMBI B paMKax
KOHIIEMIUN 1 MOJCIH, W IMO3TOMY TUIIMYHOE 3aKIFOUYCHUE B CTAaThe B 3TOM CIlIydae
OBUIO OBl CIIWIIKOM JJIWHHBIM.

Taxk uto 3J€Ch JIMIIb HECKOJIBKO 3aKJIIOYUTCIIBbHBIX SaMeanHﬁ, KOTOPBIC KaCaroTCA
BO3MOJXHOTI'O pa3BUTHUA MOACIIN U €€ IPUMCHCHUS B (bHSHKG.

[lo-BunuMoMy, 4TO ciaeAyeT clenarb Ha IEpBOM 3Talle, 3TO pPa3BUTHUE BEPCHU
TPAIULMOHHBIX (QU3NYECKUX TEOPHi, KOTOpPbIE B HACTOSIEE BPEMsI B OCHOBHOM
6asupyrorcss Ha Qopmanuzme CTO, B mepByro ouepenb, Ha IOCTyNare, 4TO
pealbHOE€  MPOCTPaHCTBO-BpeMs Marepun  saBisierca 4D mpoctpaHCcTBO
MusnkoBckoro, rae genomensl "[IpoctpancTBo” u "Bpems" akTyaau3upoBaHbI B
TEOPHUH OIHUOOYHO.

BwmecTo aToro ¢usuka gomkHa ObITh IEpeOpMyITMPOBaHA B COOTBETCTBUH C TEM,
YTO peaIbHOE NMPOCTPAaHCTBO-BpeMsi Marepuu ectb abcontoTHoe [5]4D EBkinumoBo
MPOCTPAHCTBO-BpeMsi ¢ MeTpukou (cr,X,Y,Z,ct), rme BpeMs He Te4eT Kyaa-To.
OnHako B TIOBCEIHEBHOM (M3MYECKOM TMpakTHKE BECbMa BEPOSATHO  JUIA



NPOIIEHHOTO IMyTH OyIeT MPUMEHAThCs (opMysa Kak OHA MPUMEHsETCs ceilvac -
S =Vt, rne Bpems “t” “ of itself, and from its own nature flows equably”.

B ToMm uncie HeoOxoaumo pazpadborars Teoputo 4D MoOMeHTa UMITYIIbCa, PYyHKITANA
I'amunbrona u Jlarpanxa, HOBYIO (hOPMYIHPOBKY TEOPEMBI 00 OCHOBHBIX 3aKOHAX
COXpaHCHHS B MEXaHUKE.

CoOoTBETCTBEHHO HEOOXOoAMMO TmepeopMyIHpoBaTh M COOTBETCTBYIOIIUE
oreparopsl B KM, mpu 3TOM B JaHHOM cilyyae cleayromas (yHnameHTaIbHas
dbuzmdeckas nmpoodaema

"Ilouemy Bpemsi B KM He nMeeT cOOTBeTCTBYIOIIET0 oneparopa'’

CKOpee BCero, Takke OyJeT pelieHa.

Ota npobieMa, BIpoveM, MOSBISIETCS M3-3a O0osee GyHIaMEHTAIBHOU MPOOIEeMbI —

IIOCKOJIBKY ~ HecTanuoHapHoe  ypaBHeHue  Ilpenunrepa (u upaka)
(GyHIAMEHTAJIBHO — U TaK PEaJbHO CYLIECTBEHHO — HEKOPPEKTHO, MOCKOJBKY

., 0 -
€CThb Kak lh—w=H¢/, torga kak B KM mpousBogHble 1O ApyruM, Kpome
t
. . . 0 .
BPEMEHHOM, KOOPAWMHATHBIM TMEPEMEHHBIM pi:—lhd—, j=1,2,3, sBaswTCA
. .

J
onepatopamu 3D wumnynbca. BBITISAUT COBEPIIEHHO €CTECTBEHHBIM, YTO
IIPOM3BOJIHAS 110 IEPEMEHHON “BpeMs” Tak )K€ SBJISIETCS OlepaTopoM MOMEHTaA, U
YTO YpaBHEHUE JJIs1 BOJTHOBOM (DYHKIIMU COOTBETCTBEHHO JOJIKHO OBITh — €CJIU MBI
BBOJIMM SKCIEpUMEHTaIbHO HaOmonaemoe “equal footing”, kak 3T0 jmenaercs B

7/ N
MOJEIA Be3de, Kak ih =Py ; tne omeparop IMOJHOTO WMMIYJbCa
d(ct)
COCTaBJIAETCS W3 YACTHBIX OIEpPaTOpPOB f)j:—ih—, j=1,2,3,4; yuutbiBas,

dxj

OOHAKO, YTO O3TU HNPOU3BOJHBIC HC SABJILAOTCA HC3aBUCUMBIMH, 110 YCJIOBUIO

4

P>=%"p? B srtoM ciyuae HaGmiogaemoe “Bpems”, Golee KOPPEKTHO — 00a,
Jj=1

VICTMHHOE M KOOPJMHATHOE BPEMEHA, CTAHOBATCS OOBIYHBIMH HAOIIOJAEMBIMH B

KM, 1 Tak UMEIOT OIlepaTophbl — ceds, KaK 3 IPOCTPaHCTBEHHbIE HAOII0aeMbIE B

cymectByromieit KM..

Opnnako sto He Tobko KM mpoGnema — mannHas mpobiema B KM mmeer cBom
KOpHU B (popmanmzMax ['ammiibToHa 1 Jlarpanka B KJIaCCHYECKOW MEXaHMKe, TIe
nepeMeHHas “BpeMsi” TaK K€ CYIIECTBEHHO OTJIMYAETCA OT MPOCTPAHCTBEHHBIX
MEPEMEHHBIX, TPEXJEe BCEro M3 3a JACUCTBYIOIIMX OMNPEIEICHUN BpPEMEHHU
Herotona - CTO (cm. paznmen 2.4.6 Boilie); U niepe-GpopMyIupoBKa KIaCCHISCKOM
MEXaHHKH, BKIIOYass MEXaHUKY OBICTPBIX Tell, Oy/leT CYIIECTBEHHBIM JTAllOM IMPHU
niepe-popmynupoke KM

Bo3zspamasices k npyrum npoodiemam KM oTMeTnMm, Takke, 4TO IPU PACCMOTPEHUU
KBAHTOBO-MCXAHHUYCCKUX COGBITI/Iﬁ 148 Hpoueccms B a6COJ'IIOTHBIX cucremMax
orcuera, korga KM o0BeKThI CBOOOHBI, MPOOJIEMBI ¢ TPUIMHHOCTHIO, KOTOPHIE
BO3HHUKAIOT B HEKOTOPHIX CIlydasx B CTaHIApTHOU (u3MKe, HE 00pa3yroTcs,



IMOCKOJIBKY B a0COJIIOTHOM CHCTEME BCE Yachl ITOKA3bIBAIOT PCATBHBIC TTOJIOKCHUA
00BEKTOB B MUCTUHHOM BPEMCHHA

Kpome Toro mepe-popmymnupoka KM, koTopasi yuTeT peajbHO CYIIECTBYIONTUN
[5]4D FLE »¢up, BrojaHe BO3MOXKHO MPUBEIET K B Oosiee JydiieM MOHUMAaHUIO
KBaHTOBO-MEXAHWYECKUX SBJICHUI; B T.4. BO3MOXHO CYIIECTBYIOIIEH B
JEeWCTBUTENFHOCTH (PyHIaMEHTaIbHON MPOOIEMBI

"Uro Ttakoe Ilyam npuHUMm, M sBJsieTCS WJIM HeT CHJIa, KOTOpas
OrPAHUYUBAET YHUCJI0 M CNUHbI (PEPMHOHOB B JAHHOM COCTOSIHUM ''MIATOM
¢pynpamentanbHoi cuioi Ilpupoast' uiau 310 4To-TO emmye”

B cranpaptHoit monenu Bepcus CPT Teopembl MO3BOJSET NOJYYUTh AOBOJIBHO
COMHUTEJIbHBIE PE3YIbTAThI, KaK, HAIPUMEp, pelieHue 5.2. mpoOieMsl BhIIIE, 1€
B Hauane nosBwince o6e - "Marepus" u "AHTuMarrepusa”, oaHaKko, B
coorBercTBuU ¢ CPT Teopemoii, nanee OHM cpasy K€ OKa3aluCh pa3/elICHbl B
HEKHX "TIpOCTpaHCTBE-BpeMEHU" U " aHTU-IIPOCTpaHCTBe-BpeMeHU " (!); U O3TOMY
Marepust He COepKUT aHTUMATEpHH ceituac [44], [45].

Kpome Toro xaxercst Kak BIIOJIHE PAlMOHAIBHBIM IIPEAIIOJIOKHUTh, YTO JOBOJIBHO
nomnyinsipHas B MIUHCTpuUM ¢usuke mnpobiema paspaborku “Teopum Bceero”,
KOTOpass OOBEIUHMUT BCE CYyIIECTBYMOLME (yHIaMeHTanbHble cuiibl Ilpuponsl,
peasibHO He akTyainbpHa. B neifictBuTenbHOCTH CHilbl IPUHLIMIIMAIBHO Pa3IMyHBbL, U
Hekue “‘yHU(pUKamuu’, TOYHEE OTKIOHEHUS OT HOPMAJIBHOCTH, MOTYT MOSIBUTHCS
TOJIBKO TP HEKUX IK30THYECKHUX 3HEPIHUSX, KOI/la MPU B3aUMOJAECHCTBUAX YACTHIL
MOTYT BO3HUKHYTh HEKHE IPOOJIEMBI C JOCTATOYHOM KOJIMYECTBOM IOMEYEHHBIX
cooTBeTcTBytomuMu  3apanamu Cun FLEs B anroputmax yacTull, KOTOpPbIE
YaCTHUI[Bl UMEIOT B 00JIe€ HOPMAJIbHBIX YCIOBHUSX.

Opnnako HanboJiee BaskHBIE TTPOOJIEMBI 3TO (1) - mpobiieMa “BHPTYaTbHBIX ~ YaCTHI]
U B3aUMOJICWCTBUN B CYIIECTBYIONIMX KBAHTOBBIX JUHAMHUYECKUX TEOPHSIX,
KOTOpbI€  JIOJDKHBI ~ OBITb ~ 3aMEHEHBI ~ PCAIbHBIMH  MEIUATOpaMH U
B3aumozeicteusiMu, B KOJI u KI'J] aTo Oyner nmpoBeneHo 1o Bceil BEpOSTHOCTH C
WCMOJIb30BAHUEM HayalbHbIX Mogzened ['paBuramum u  Onektpudeckord Cun
(Pa3n.4.3 Beime); u (i) — KOTOpass OTHOCHTCS KO BCEM — KJIACCHYECKUM,
KBAaHTOBBIM TEOPHSIM, U HAYaJbHBIM MOJICTSIM - MPOoOJieMa 3HEPTUU/MMITYJIbCa
KOTOpbie MeauaTopsl CHUJl mepeaaroT YacTUIaM MPU B3aUMOICHCTBUH

HaxoHnen, 0OTMETHM 3KCIEPHUMEHTHI, KOTOpPbIE MPEUIaraloTcss B MHPOPMALMOHHOM
MOJEIIH, T.€.:

(1) - HabnrogeHue abCOMIOTHOTO ABUKEHUS U M3MEpPEHUE aOCOIIOTHOM CKOPOCTH
Conneunoii cucremsl [10], [11], XOTs npu 3TOM BO3MOKHO C BIIOJIHE HEHYJIEBOM
BEpPOSITHOCTHIO, YTO M3MEpPEHHas a0COIFOTHAS CKOPOCTh OYyJIEeT TaKOW ke, KaK Ta,
9TO ClIeAyeT W3 [AWMOIBHOW aHW3OTPOINHMH KOCMHYECKOTO MHUKPOBOJIHOBOTO
W3JIy4eHHs, - TaK Kak U3 mojaenu co3nanus Marepunm B Pasn. 5 cimemyer, yto
3eMiIs - KaK W JH000# Apyroil 0OBEKT B MPOCTpAaHCTBE MaTepuu — HAXOJUTCA B
CYIIIECTBEHHO XOJIOAHOM 00J1acTH,

(2) - HabmroieHre KBAaHTOBOM MpHUpoAbl rpaBuTaruu [3], [8],



(3) - XOTs U B NEHCTBUTEIBHOCTH HEe(PyHIAMEHTAJIbHBIN, HO BaXKHBIH, IPU 3TOM
JIOBOJIBHO MPOCTOM U JIEIIeBHIN, 3KcriepuMeHT [12] (viXra fail version), roe Oynmer
nokazano, uyto nocryirar OTO, B KOTOpOM yTBepKIaeTrcs 4To (OTOHBI MpH
IBM)KEHUM B TPABUTALMOHHBIX IMOJAX MEXIY TOYKaMM, KOTOpPbIE HMEIOT
pa3aMyYHbIE TOTEHIMAIIBI, HE U3MEHSIOT CBOIO SHEPIHIO, HE BEPEH, U

(4) - m3MepeHHe pacHpeleeHU MPOCTPAHCTBEHHOMN IIOTHOCTH U HMITYJBCOB
3apsDKEHHBIX M HEUTpPaJIbHBIX HU3KO-€HEPreTHUYHBIX YacCTHIl M YacTUL[ MaTepHH B
okpecTHocTH CoOJIHIITAa KOCMHUYECKUMHU 30HJaMHM Ha TOJIAPHBIX OpOHMTaX BOKPYT
(paznen 5.3 BbILIE);

- KOTOPBIC JOJIXKHBI OBITH IMPOBEACHBI KaK MOKHO CKOpEC.
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