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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 seems rather possibly useful
cosmological experiment is proposed.

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.

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 Weizsidcker’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 c=1,/t,.

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], [S5], [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 [S5]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.
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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””

- 1t would not be surprising if, say, the “dark matter” indeed exists, made up from the
“primary particles”. That could happen if during the creation of “ordinary” matter only
10-30% of these particles have interacted, and 70-90% of the “relics” exist till now. If
these are the Planck mass particles, then the density of the dark matter particles is in
10" times lesser than the baryons’ density, i.e. 3-4 particles in a cube with the size 1000
000 m.

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

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

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 . oo
object are in accordance with the equation R, =———,R,; 1is the radius in GR

2

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 1is 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 10'7-10"® 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 coronas 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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1 BBeneunue

JlanHas craThst ecThb HeOombmiold upgrade pazmenoB S5 “Kocmomorus|” u 6
“3axmouenne” B viXra crarbe ‘“The informational physical model: some
fundamental problems in physics”/ “UudopmanrionHas Qusnueckas MOJEIb:
HeKoTophIie hyHIaMEHTaIbHBIC TTPOOIemMbl Gu3ukn” [1], Torma Kkak 3aMeHa CTaTbu
MOJTHOCThIO OblTa Obl HEepalMOHAJIBHOW, B OJHOM, OJHAKO BECbMa BO3MOXKHO
CYIIECTBEHHOM, ITYHKTE — B JaHHOM CiIy4ae NpeJiaracTcsi BeCbMa BO3MOYKHO
MOJIE3HBI  KOCMOJIOTUYECKUH  3KcepuMeHT. COOTBETCTBEHHO, B  CTaThe
COXpaHEHBI CChUIKHM Ha JIMTEPATypy U HOMEpa pa3/ieioB KaK OHU €CTh B OCHOBHOM
CTaThe..

Kpome Toro, kpaTko OTMETHM: OCHOBBIBASCH

- Ha “Uudopmanus kak AGCONIOT” KOHIENIUH [5], r/1e CTporo 10Ka3bIBaeTCsl, YTO
HE CYIIECTBYET HUYEro KpoMe MH(OPMAIMOHHBIX MATTEPHOB/CUCTEM NATTEPHOB,
KOTOpBIE SABISIOTCS 3JIEMEHTaMHU a0CONIOTHO (PyHIaMEHTAIBHOTO M aOCONIOTHO
o0eckoneyHoro MuoxectBa “UnHbpopmanms”, u TakuM oOpazom Marepus ecTh
Hekash MH(pOpMAIMOHHAs CHCTeMa — JJIEMeHT MHOXXecTBa, M, KpOME TOro, B
KOHIIENIUU TPAKTUYECKU BCE (PyHAaMEHTaIbHbIe (EHOMEHBI/IOHATHUS, MPEXKIE



Bcero “Undopmamms”, “Matepus”, “IlpoctpanctBo”, “Bpems”, “Oueprus’,
“Nuepuus”, HAYYHO ONPEICICHBI,

- 1 Ha BpLgaromieiicst von Weizsicker’s 1953-54 rr “Ur-runorese” [20, 21] 4rto
ecnd  (yHIaMEHTaNIbHOM ©0a3oif Marepun sBnsercs OWHapHas JIOTHUKA, TO
nmpocTpancTBo Martepun TpexmepHoe, u Ha Bbiparomieiics Fredkin-Toffli’s
OTKpbITHH [22], TAe TMOKa3aHO, 4YTO €CIM Kakas-TO CHCTeMa »JIIEMEHTOB
OCHOBBIBACTCS HAa PEBEPCHUBHOW JIOTHKE, TO W3MEHEHUS B CHCTEME NpHU
B3aUMOJICHCTBHM 3JIEMEHTOB MPOUCXOAAT 0€3 JUCCHUITAIlUM YHEPIUU 3a MPEIeIibl
CHCTEMBI,

- Obuta pazpaborana wmHpoOpMaIMoHHAs (u3MUecKas MOJeNb [7], T/e BIIOJIHE
palMOHAIbHO COOTBETCTBEHHO INOCTYJIMPYETCS, YTO OCHOBOM Martepun sBisieTcs
OmHapHas peBEpCHUBHAs JIOTHKA, KOTOpas aKTyajdu3oBaHa Kak ‘“a¢up” Marepun —
IUIOTHAA pemeTka [5]4D OuHapHBIX peBEpPCUBHBIX (PYHIaMEHTAIbHBIX JIOTHUECKUX
anemenToB (FLE), kotopas pa3memnieHa B abcomoTHOoM [5]4D ““/lekaptoBomM™
IIPOCTPAHCTBE-BPEMEHH  — HEKOEM OECKOHEYHOM IIyCTOM KOHTEHHepe, Tie
Marepus CylecTByeT U MOCTOSHHO U3MEHSIETCs, ¢ MeTpukoi (ct, X, Y, Z, ct), rne
“ct” ecTb U3MEpPEHUE “KOOPAMHATHOE BpeMs’, “cf” €CTb U3MEPEHUE “UCTUHHOE
BpeMms, u X, Y, Z 310 3 “00bIYHBIC” MPOCTPAHCTBEHHBIC U3MEPEHUS — B OTIUYHE OT
U3MEpeHusl “‘KOOPAMHATHOE BpeMs~, KOTOPOE PealibHO TaK K€ €CTh CIeHU(pUIHOE
MIPOCTPAHCTBEHHOE U3MEPEHUE.

COOTBETCTBEHHO B MOJIETM MOCTYJUPYETCSA, YTO YACTHUIBI B Matepuu SIBISIOTCS
HEKUMHU 3aMKHYTBIMH QJITOPUTMaMH, KOTOPbIE HEMPEPHIBHO BBHIMOJHSIIOTCSA Kak
MocaeaoBaTeNbHble LUKINYeckue Bo3mylieHus B FLE-pemierke, m KoTopsie,
COOTBETCTBEHHO, BCerna ABIKYTCs B 4D nmognpocrpancTBe ¢ MeTpukon (cz, X, Y,
Z), v, B IapaJijielib, B ct- m3mepennn ¢ 4D ckopocThio cBeTa, ¢, aOCOIIOTHOE
3HauUeHUE KOTOpoM ompexaensercs napamerpamu FLE —  “pasmepom”, paBeH
[TnankoBckoit mnmuHe, FLE “flip time”, paBHOoMy IlmaHKOBCKOMY BpeMeEHH,
c=1l,/t, .

Kpome TOro, B Momenu mpobiema ‘“yto Takoe (yHIAMEHTalbHbIE
CHUJIbI?/B3aUMOICVCTBUS BIIOJHE PAllMOHAJIBHO MPOSICHEHA, B T.4. palMOHAJIbHO
MOCTYJIUPYETCsl, YTO AHTUYACTUIBI 3TO T€ JK€ aJIrOpUTMbI, YTO U
COOTBETCTBYIOIIME YAaCTHUIbl, OJIHAKO KOTOPbIE BBIMOJHAIOTCS B PEBEPCHOM
MOpSAJIKEe ClIeOBaHUsST KOMaHA, © ¢yHaameHTanbHble CHIIBI €CTh HEKHe
cnenuduuHble “METKH’ B aJITOPUTMAX YaCTHUII, KOTOphIe B OoJbIUHCTBE CHI
(3/OM, cnaboe W CUIbHOE B3aUMOCWUCTBHUS) NEHCTBYIOT aCHMMETPUYHO, H
ToNbKO ['paBHUTaIMA NEHCTBYET CUMMETPUYHO — B MaTepuun Bce NMPUTITUBAET BCE
COBEPILIEHHO OJIMHAKOBO.

Boxnee cm. [1], [5], [7], omHAKO TO YTO BEIIIE BHITISAAUT KaK BIIOJHE JOCTATOYHBIM
JUTSL TOHUMAaHHUS OCHOBHOT'O TEKCTA HUKE.

....5 Kocmoutorus

B kocMonoruu CymecTByeT MHOTO TpoOJieM, Tpexae BCEro, MOCKOIbKY 3Ta
¢duznveckas 001acTh 4acTO OTHOCUTCS K HEKOTOPBIM OOBEKTaM, COOBITUSIM U
mporeccaM, KOTOpble ceiyac He MOTyT OBITh UW3YYEHBl IIIOJIBMH B
KOHTPOJIMPYEMBIX YCIOBHUSAX, U IMOATOMY Jaxe MpH (HOpMyTUpOBaHHH TPOOIEM B



KOCMOJIOTUH CYIIECTBYIOT HEKOTOpbIE, B HEKOTOPBIX CIIy4asX MNPUHIMITHAIBHO
HETIPEOI0IUMBIC, HEOTIPEICICHHOCTH.

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

5.1 “IIpodsema Havana”

Orta mpobinema sBiISeTCS IpenenbHO (yHIAMEHTaNbHOM mpobiemoil B
KOCMOJIOTHH, M, YTO BIIOJHE OYEBUIHO, NIPUHIUIHNAIBHO HE peliaeMasl B paMKax
opunmanpHoi pu3MkHM: QuU3MKAa HEe MMEET HHMKAKUX JOCTOBEPHBIX JAHHBIX 00
00BbeKTaxX, COOBITUAX M TMPOIEeCCaX, KOTOPhIE MOIJIM OBl CYIIECTBOBATh,
MOSIBIIATHCS,, M TPOMCXOIAWTh B JaHHOM ciiyyae. TeM He MeHee, B (usuke
CYIIIECTBYET PsiJi TEOPHiA, M B CTAaHIAPTHOW KOocMosIorudeckoit moaenu "Big Bang"
[40] npennaraeTcst KOHKPETHO

"Kak Teopus bonbioro B3peiBa nner, rae-to oxoso 13. 8 MuuapioB jeT Ha3aj
BCEJICHHAsl B30pBajach B ObITHE, KaK OCCKOHEYHO MaJICHbKHH, KOMIIAKTHBIN
OTHEHHBIM IIap MaTepHH, KOTOPBIA OXJAXIAJICSA, MPHU PACIIMPEHUH, BbI3bIBAs
pEaKIMK, KOTOpPbIE CBAPUIIM TEPBbIE 3BE3/bl U FaJIaKTUKHU, U Bce (POPMBI MaTEpuUH,
KOTOpBIE MbI BUIUM (M €CTh) CETOMHA. ....”

- HCCMOTPA Ha TO, YTO CYIICCTBYIOMIasA (bmm(a MNPUHIUIIAAIBHO HC IMPUMCHHUMA K
ATOMY ‘“MaJIEeHbKOMY, KOMIIAaKTHOMY OTHEHHOMY IIapy MaTepuu’ T...

A TakXe K CJIeAYIONIMM [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
UHQIISAIMSA, KOTOpas IJuiIach MEHbIE TPUUIMOHHBIX JIOJIeH CeKkyHabl. B 3TOT
MepPHOJ] MaTepusi — XOJIOJHBIN, OJHOPOMHBIN ZOOp — OBICTPO pacCIIUPUIACH
AKCIIOHEHIIMAJIBHO, TIPEXIe YeM mpoliecchl bonbioro B3peiBa nepenun k 6oiee

"

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

- cymiecTByromas Gpu3nuka He 3HAeT aOCONIOTHO HHYEro O TOM, YTO 3TO OBLIO 3a
"XOJIOJIHBIA, OMHOPOAHBIN goop"; modyemy "oHa pa3ayBajiach SKCIOHEHIIMATbHO
OBICTPO /0 cieayrImux mnporeccoB bombimoro B3peiBa, Mo kakoi mpuyuHe 3Ta
"uH}IAIEA" OCTAaHOBWJIACK; W Jajee MO KaKOW MPUYMHE W KaKhuM o0pa3oM ATO
"mporneccsl bonbimoro B3peiBa mepenuin k 0oliee MEAJIEHHOMY PACIIUPEHHUIO U
nuBepcU(DHUKAIIAN IETCKOW BCEJICHHOM; U T.1.

Tem He MeHee, U3 CYNIECTBYIONINX acTPOPHU3MUECKUX TAaHHBIX MHOTOE B MOJENH
BBIIJISITUT, KaK JOBOJIBHO palMOHaJbHAas MOJENb 3BOJIONMM Marepun mnocie
Haugana, B ToM uucie, eciii Mbl HE IPHHAMAaeM BO BHUMaHHE 3aMEUYaHHE BBHIIIE,
"(eHOMeHOIornYeckoe" OMHMCAaHUE COCTOSIHMKA B 3BOJIONMM MaTEpUH  BBIIIE,
BBITJISAUT PAllMOHAIBHBIM B HECKOJIBKHX ITyHKTaX:



- HauumHasg ¢ cocrosHus/Anoxu "uHusmun” [41], [42], korma mpoOCTPaHCTBO B
CTaHHapTHOﬁ MOJICIN 110 HEU3BCCTHBLIM HpI/I‘II/IHaM HCKHUM TpaHCI_[eHI[eHTHBIM
CIOCOOOM  AKCMOHEHIIMAIBHO PACHIMPHIIOCh, YTO CIy4WJiach TIPH  HEKOEH
pellakcauy CUHTYISIPHOCTA HEKOETO COBEPIICHHO HEM3BECTHOTO B (PM3UKE OIS
“inflaton”, u3-3a "oTrankuBatomei (repulsive) rpaButarmorHoi cuisl” (?) [40],

Opnako “MHQIAIMOHHAs THUIIOTE3a”’, HECMOTPS Ha OTH BeChbMa CIOPHBIE
ITIOJIOKCHMUA, HO—BI/II[I/IMOMy aJICKBAaTHO pea.HBHOCTI/I (bGHOMeHOJIOI‘I/I‘IeCKI/I
OMHUCBHIBACT  PABHOMEPHOCTh  pacTpeleeHUss  TUIOTHOCTH  BeIIecTBa U
HOMGHKHaTypBI MaTepI/IaﬂbHBIX OG’LCKTOB Ha KOCMOJIOTHYECKHUX paCCTOHHI/ISIX,
HYKJICOCUHTE3, U T.II.

B T.4. runoresa B cTaHAApTHONW MOJIENH, YTO BO BpeMs MHDIsAMN MaTepusi Oblia
XOJIOAHBIA, OJHOPOIHBIM ZOOpP, BBINVIAAUT BIIOJHE pPALMOHAIBHOM, TaK Kak
Coryacyercsi ¢ KOCMOJIOTMYECKHMHU HaOMIOJIEHUSIMU, HECMOTpS Ha TO, YTO
BBIMJBIIUT Kak NpOTHBOpedamias ¢ "B3opBajack B ObITHE, Kak OECKOHEYHO
MaJICHbKHI, KOMMAKTHBI OTHEHHBIM IIap MaTepuu’ B TOM XK€ CTaHAAPTHOU
MOJIETH B LIUTATE.

WupopMalMOHHBI TOAX0A TO3BOJISIET B paMKax HH(OPMAIMOHHONW MOJEIH
chopmyaupoBaTh pazymMHyI0 (u3ndeckyro runotedy [5], [7], koTopas HaXoauTCs
B COOTBETCTBUU C CYILECTBYIOIIMMH OKCIEPUMEHTAIBHBIMU JaHHBIMU M C
KaXYyIIUMUCA Pa3yMHBIMHM IMYHKTaMU B CTaHAApTHON Mojenu bonbioro B3peiBa
BBIIIIE, TAKUX KakK 3Moxa MHGIAUMU, U yTo Marepus nocine HHQIAIMM Oblia
JIOBOJILHO XOJIOHOU, U T.1. .

B runore3e nmpemmaraercs, uro oanemeHT MauoxectBa "MuHbopmanms”
"uHpopmanmoHHas cuctema "Matepus”’, ObUT CO3JaH JAPYTHM BJIEMEHTOM
MHoxecTBa "uH()OPMAITMOHHOW  CHUCTEMOI - CO3HATEJbHBIM YMHBIM
"CoznateneM””, KOTOpbI ObUI ACHCTBUTEIHLHO OYEHb YMHBIM, TaK YTO CMOT
CIPOEKTUPOBATh TAaKyld JIOTHYECKH MPOCTYI0, OJHAKO (PYHKIIMOHAIBHO
Ype3BbIUAHO  CIOXKHYI0, d3(QeKTUBHYI0O U 3aKpbITyl0 B  MHOXECTBE,
WH(POPMAITMOHHYIO CUCTEMY; M HAaWTH MPHU CO3aHUH ITOU CUCTEMbI B MHOXECTBE
OTPOMHBIE TOPLUUU ACHUCTBUTEIBHO TAWHCTBEHHOrO ISl JIOJEH 110 CHUX TOp
(dhenomena "Dueprus'.

Tak - cm. Bbelle - MaTepusi OCHOBaHa Ha MPOCTEUINEH JBOMYHONW M OOpaTHMOMN
noruke + (mo KpaitHelr mepe) 4 GyHIAMEHTAIBHBIX JIOTHYECKUX MapOK, KOTOPHIE
JIOA HaOMIOJaloT Kak peanbHble 4 dyHmameHTanbHBIX Cun Ilpupoasl, B TOM
yucie ['paBuTaiuu, cM. BbIlIe, U HECKOJIbKO YHUBEPCAIBHBIX CBSI3€M U KOHCTAHT;
KOTOphIe "3amucaHpl" B TpeaeibHO (yHAaAMEHTaIbHOM OCHOBe Marepuu - B
JIBOMYHBIX 00paTuMbIX [5]4D QyHaamMeHTanbHBIX Jornueckux snemenTax [FLE].

Jlanee 3Ta KOHCTPYKLHMS OblIa akTyaJln3upoBaHa B Matepuu B 3 miara - U MOpIHUH
OHEPIUHU:

Ha mepBom miare skcnoHeHIMAIBHO OblIa co3naHa TuioTHas pemietka [S]4D FLE
(“nHGAsAIMOHHAA 3MoXa”), HANpUMeEp, B pe3yJbTaTe 3alporpaMMHPOBAHHOTO
JI€JICHUsI, BOBMOKHO, Ha 2, BO3MOXHO oaHOoro "nepBuuHoro FLE" (kak, Harpumep,
OaKkTepuu pacIpoCTpaHsIOTCs B damike IleTpu, ecnu ecTh MOCTaTOYHO MUINK) B



COOTBETCTBYIOLIEM abcoytoTHOM, EBKINI0BOM, KOHEUHO, [S] 4D mpocTpaHCTBe-
BpeMeHu ¢ MeTpukoit (ct,X,Y,Z,ct),

- KOTOpOe “aBTOMaTU4YeCKH — CM. pazzein 2.4.6, T.e. 1o omnpeneaecHuo abCOI0THO
¢bynnamenTanbHbeIx (heHoMeHOB “TIpocTpancTBO” M “Bpems”, NOSBUIMCH IpH,
TouHee — i, co3ganun “‘nepBuyHoro FLE” (xoTs oTMeTHM, OJHaKoO, 4TO 3TO
MIPOCTPAHCTBO-BpPEMSsI BCEr/la CYLIECTBOBAIO B MHOXECTBE, KOTOPOE CYIECTBYET
a0CcomoTHO (pyHIAMEHTAIBbHO BCET/Ia, TO €CTh HE WMMes Hadaja M KOHIA, Kak
MIOANPOCTPAHCTBO-BPEMsI IIPOCTpaHCTBa-BpeMeHH MHoxecTBa); FLE-pemerka
ObBLIa XOJIOTHOIA;

Ha BTOPOM IIIare€ B ATy PEUIETKY TI00anhbHO paBHOMEPHO ObLa 3aKadyeHa BTOpas
MOpLHUS SHEPTUU C CT-HANPABICHHBIMH HMITYJIbCAMU, U B pEIIETKE T100aIbHO
paBHOMEpHO 00pa30BAIMCH BO3MYIIEHUS - MOJIHOCTBIO  CUMMETPUYHBIE
QNTOpUTMBI - TepBUYHBbIE T-yacTuibl. Becbma BeposiTHO, yTo Marepusi Ha 3TOM
JEACTBUTEIHHO OBLIA JOBOJILHO XOJIOIHOM.

OpHako U3 CyIIECTBYIOUIMX KOCMOJIOIMYECKUX JaHHBIX BBITJSAUT PalMOHAIbHBIM
MPEIOI0KHUTh YTO 3aKauKa SHEPIUH OblIIa HEPaBHOMEPHOM JIOKAJIBHO; B PEILIETKE —
[u Tax B 3D mpoctpancTBe] ObUTM CO3/aHBI KJIAcTE€pbl MEPBUYHBIX YACTHUII, TJE
IUIOTHOCTh YacCTHI] Obula  pagUKaJIbHO MOBBIINIEHA, YTO OKAa3aJOCh HEKUMH
“ceMeHamMH’ 00pa30BaBIIMXCA Ha MOCJIEIYIOUIMX IIarax 3BOJIIOUMH Marepun
OOJIBIIMX KOCMOJIOTUYECKUX OOBEKTOB, IIPEXK/IE BCETO — FAJIaKTUK.

Ho He TOnpko; Ha 9TOM 1mare crienyromas (QyHIaMEHTalbHAs MpodiieMa,
CYILLECTBYIOIIAsE TIOCKOJIbKY 3TO OYEBUJIHO MPOTHUBOPEUYUT CYIIECTBYIOIINM
OKCIICPUMEHTAIbHBIM ~ JTaHHBIM B (PU3WKE BBICOKMX DOHEPIHi, a Takke
COOTBETCTBYIOIIUM (PU3HUECKUM TEOPHUIM

5.2 "ITouyemy MaTepusi ceiiyac NPAKTHYECKH He COAECPKUT aHTUMaTepuu’,
CTAaHOBUTCS, BIIOJIHE BEPOSATHO, TAK KE PALMOHAJIBLHO pEIICHA!

- Marepust He COIEPKUT aHTUBELIECTBA, TaK KaK HE COJIep)Kajla aHTHUBEIIECTBA
eie Ha BTOPOM INare - TaK Kak TEPBUYHBIC T-9acCTHII OBLIM IOJHOCTHIO
CUMMETPUYHBIMU aNTOpUTMaMU. B 3TOM cilydae JOTHYECKH OECCMBICICHHO
TOBOPUTh O PA3JIMYMH 'YaCTUIIBI/aHTUYACTHUIBI’, U TOATOMY OBLIO JIOTHYECKH
BIIOJTHE JIOMTYCTUMO JIJISl BCEX MEPBUYHBIX YACTHUI[ OBITh TOIHKO "4aCTHIIBI" - M TaK
HMMETh TOJIBKO TIOJIOKHUTEIIbHBIE UMITYJIBCHI B CT-U3MEPECHHH, U

- B BHJIy TOTO YTO Ha TPEThEM IIAre MEePBUYHBIC YACTHUIIBI, (B THIIOTE3€ BEPOSITHO
gacTuibl [1TaHKOBCKON MaccChl, WM KakuWe-TO JApPyrue MPOCTHIE, T.€. KOTOPHIC
UMEJTH TOJBKO COBEPIICHHO CUMMETPUYHBIC I'PABUTAIMOHHBIC 3apsbl, YaCTHIIbI)
HpOB3aHMOZ[eI>'ICTBOBaHH C HUCIIOJIB30BaHUC TOJIBKO CHMMCTpH‘IHOﬁ FpaBI/ITaI_[I/II/I,
pe3yiabTaT ObUI, JACHCTBUTEIBHO CyN  “‘OOBIYHBIX YaCTHI], KOTOpbIE ObLIH
pacmpesieNieHbl CHOBa paBHOMEPHO INI00ATEHO — HO HE PABHOMEPHO JIOKAIBHO - B
pelIeTke.

Hecrabunpubie yacTuibl B "cyme" pacmaiuch OBOJIBHO OBICTPO, W - KaK 3TO
MOXO0’KE€ BIOJIHE a/ICKBATHO PEATbHOCTH YTBEP)KIAET CTAHAAPTHAS KOCMOJIOTHS -
Ha0JII0JaeMbIe TETIEPh YaCTHUIBI B KOHEYHOM UTOTE OCTBLIH.



Ecnm mepBuuHbIMH yacTHUllaMH ObUTM 4acTUIBI [LTAaHKOBCKOW MaccChl, NpH
B3aUMOJICMCTBUU JBYX YaCTHUILl CO3aBajIOCh OKOJIO 10" “oGbranpIx" 0apHOHOB, U
3TOT "cynm" OBLI OBOJBHO TEILIBIM, MOATOMY CEHYac CYIIECTBYET KOCMUYECKUN
MHUKPOBOJIHOBOM (poH. OnmHaKo, ckopee BCero, He ObUIO HEKOH "CHHTYISpHOMR"
TEMIIEpaTyphl, T.K. OOJIbIIAsl YaCTh SHEPTUU B3aUMOJACUCTBUN TPAaTHIIACh BCE-TaKU
Ha co3JjaHue OOBIYHBIX T-yacTul.

ITpu sTom CoznaTento He ObUTO HUKAKOH HEOOXOANMOCTH 3HATH/KOHTPOIUPOBATh
- Kak mpoxoauiu mar 2 u mar-3. Cozgarens xopomio 3Hai, 4yto u3 FLE Hudero
KpoMe Kakou-HuOynp "Marepun" HE MOXET MOSBUTHCS, W, CKaXKEM, IaHHas
Marepust Morjia UMETh HECKOJIPKO THICSY TajJaKTUK MEHBIIE WK OOJbIIE, HO IS
Coszpnarens, 3To OBUIO HE CYIIECTBEHHO.

Takxke B rumnorese BUAUMO IIOABJISACTCA BIIOJIHE paHHOHaHBHBIﬁ OTBE€T Ha
dbyHaamMeHTaNbHBIC PU3NUECKHUE TPOOIEMY

5.3. “Yro Takoe “remHas marepus’’,

.- He ObUIO OBl HUYETrO yAUBHUTEIHHOTO, €CIH, CKaXeM, 4TO "TeMHas maTtepus'
JEWCTBUTENBHO CYIIECTBYET, 3TO MOTYT OBITh "pPEIIMKTOBBIC YACTULIBI , €CIIH TIPH
co3ganuu  "oObIKHOBeHHOW"  Marepuu  Toibko  10-30% 3TmX  yacTuIl
npo3aumojeiictBoBaiu, U 70-90% "penukToBBIX" CYIIECTBYIOT 10 cux nop. Eciu
3TO yacTuilbl [lnaHKOBCKOM Macchl, TO IUIOTHOCTh YacCTWIl TEMHOW MaTepuu
naxozures B 10" pa3 MeHbIlIe YeM IIOTHOCTh OApHOHOB T.€. 3-4 4acTUIlbl B KyOe
¢ pa3MepoM | MHJUTUOH METPOB.

ITockonbKy nepBUYHBIE YAaCTHIIBI B3aUMOJIEHCTBYIOT TOJIBKO IPaBUTALIMOHHO, OHU
MPAKTUYECKH B3aUMOACHUCTBYIOT C "OOBIYHBIMU" YACTULIAMHU C BEPOATHOCTHIO, HA
MOPSAJIKKM MEHBIIIECH, YeM HEUTPUHO; U MIOITOMY

(i) - Tema, 3Be3bI U T.JA., MPAKTHYCCKH MPO3PAYHBI JUIsI STUX YACTHIl, KOTOPHIE,
COOTBETCTBCHHO, BpaH_IaIOTC}I BOprF I_IGHTpOB MAaCCHBHBIX TCI, BAOJIb
COOCTBEHHBIX OJMHOYHBIX OpPOUT, 00pa3ysl COOTBETCTBYIOIIUE rano, u (ii) — OHU
MPAKTUYECKH HE MOAJAIOTCS OOHAPYKEHHUIO, 110 00CHM MPUYUHAM — YPE3BBIYANHO
MaJIOMY C€YEHHIO B3aUMOJICCTBUS M YPE3BbIYAHO MAJIOW KOHIIEHTPALIUH.

XOTsl eciM KaKoe-TO B3aUMOJICMCTBHE MPOU30MIET B KaKOM-HHUOYAb JETEKTOPE,
3TO OYJET XOPOIIIO 3aMETHO, 10" I'3B siBisieTcst BIoIHe HaOIIO[aeMOit SHEPIUEN.

Kpome Toro, BHIMISAUT pallMOHATBHBIM MPEANOI0XKUTh, YTO KJIAaCTepax, KOTOPbIE
ObLTH “‘ceMeHaMK’’, OBLIN JIOKAJIbHBIE MaJible 00JIaCTH, TJ€ MJIOTHOCTh MEPBUYHBIX
yacTul] ObljJa HACTOJBKO OOJBIION, YTO 4YacTUIBl OO0pa30BalM KOMIIAKTHBIC
00BEKTBI C AKCTPEMAJbHBIMH MacCcaMH MU TPAaBUTAIIMOHHBIMHU TIOJISIMH, KOTOPHIE
CTaJIM TO3KE IIEHTPAMH TAJIAKTUK C MaccaMd B MHJIJTMOHBI, M JaXe MUJLIHAPJIbI
3BE3IHBIX MaccC.

VY 3THX 00BEKTOB €CTh MHTEPECHOE (PU3MUECKOe CBOWCTBO — CHIIa CO37aBaeMOTO
TPaBUTAIMOHHOTO TIOJISl HACTOJILKO BEJIHMKA, YTO CKOPOCTH yOeraHwsi CTAaHOBHTCS
pPaBHOM CKOpOCTH CBETa, W TaK, CKaXeM, Jake (OTOHBI, €CIM HE W3IYYCHBI



OPTOTOHAJILHO K TIOBEPXHOCTH OOBEKTa, JABMXKYTCS B NPOCTPAHCTBE BHYTPHU
COOTBETCTBYIOIIMX OOJIacTe 10 3aMKHYTBIM OpOMTaM — Takue OOBEKTHI
MPAKTUYECKH HE U3ITy4aloT CBETA.

Takoe npoucxoaut B o6enx Teopusix rpaButanuu — Hetotona u OTO, u ciyyaercs
M0 KpallHeW Mepe Mpu YCIOBHSAX, Korma macca, M, wu paamyc, R, oObekTa

2GM

HAXOJISATCs B COOTBETCTBUM C ypaBHCHHEM R ¢ = =z R, ectb pamuyc B OTO

(pamnyc IlIBapmmnbaa), , COOTBETCTBYIOIIUMI paguyc B Teopun Herotona, R,y, B
JIBa pa3a MEHbIIIE.

[Ipu >TOM AaHHBIA paguyc HE SIBIAETCS PaAHMycoM OOBEKTa, KOTOPBIH pealbHO
MOJKET OBITh MEHBIIE YEM PAINYChl BBILIE.

Paznuuue BennumH R,s and R,y HENPUHIMINAIBHO, OJHAKO 3TU PAaJHYChl
pa3IMyHbl OPUHLUIKAIBHO B TOM, YTO TOrJa Kak R,y  €CTb paauyc HEKoeH
“BUpPTYyaJbHOW~ TOBEPXHOCTH, KOTOpPAsi OrPaHUYMBAET HEKOE ‘“‘UepHOE MECTO”,
panuyc IIBapummibaa ects paanyc “ropuszoHta coobituii” B OTO, rae pemeHus
ypaBHeHuid OTO CTaHOBATCS CHUHTYIAPHBIMH, ¥ TaKUM 00pa3oM TOPHU30HT
COOBITHI €CTh TpaHHIa “IBIPHl B NPOCTPAHCTBE-BPEMEHU - “4epHON IBIPHI~
(“black hole”, BH), u nmpuHIIMNIHaIEHO HUYTO HE MOXKET MMOKHHYTH TaKyIO JIBIPY.

PeanbHO Ha TOpPH30HTE COOBITMA HET HUKAKOW CHHTYJSIPHOCTH, MOTEHIHAT H
HaIpPsSHYKEHHOCTh TPABUTAIMOHHOTO TOJI PACTYT BIIOJIHE TJAJKO C YMEHBbIIEHUEM
paccTosiHus 10 HeHTpa oobekTa. Tak, HanmpuMep, CylepMacCUBHbIE YEPHbBIE JBIPBI
(SMBH) B nieHTpax rajiakTHK, KOTOpbIE, BECbMa BEPOSITHO SIBJISIOTCS MOTOMKAMH
“ceMsiH”- 00BEKTOB, KOTOPBIE BBIPOCIIH, MOTJIONIAS Ta3 U IPYTyI0 MaTEPUIO BOKPYT
B TpOIECCe DBOJIONUU TAJAKTHK, WMEIOT BeCcbMa OOJIbIIUE PaJUyChl
[IBapumuapaa, Torma Kak pasMmepbl Kommnakrax o0bekTtoB B SMBH oueBumHO
MHOT'O MEHBIIIE 3TUX PATUYCOB.

Hanpumep Sagittarius A* (SMBH B Mneunowm Ilytn) umeer maccy, M=8.2x10%
kg M  COOTBETCTBYIOIMII pajnyC TOPU30HTA COOBITHH Ry =1.2x10" m,
COOTBETCTBYIOIAasl  CpeAHsAs  IUIOTHOCTL Marepun B SMBH  paBha

0=1.1x10°kg /m’. DTa NIOTHOCTP MHOTO MEHBIIE IUIOTHOCTH MATEPHH B

neiitpornsix 38e3max 10'7-10" kg/m’®, u, naxe ecm 651 B enTpe Sagittarius A*
6bUIa GBI COBCEeM OOIIbIasi HEWTPOHHAs 3Be3ja, ee paxuyc obur Obl B ~ 10 pas
MEHBIIIE paJnyca TOPU30HTA COOBITUH.

BrIrsiint panuoHanbHBIM MPEIOIOKUTh, YTO B JAHHOM ciiydae ¢aza COCTOSHUS
matepun B SMBH ecth cnenyromasi ¢asza mocie H3BECTHBIX cerofHs a3
“oObryHass wmatepusi’, “Oenblii Kapiauk’ , “HEHTpOHHas 3Be3da”; M BechMa
BO3MOXXHO, YTO JaHHBI OOBEKT €CTh HEKas MIOTHAs KOMIO3UIIUS TMEePBUYHBIX
YacTHIl, B TO BpEeMs KaK TMPOCTPAHCTBO MEXKIY IOBEPXHOCTHIO OOBEKTA H
“TOPU30HTOM COOBITHH~ 3alOJHEHO MPOJOHKCHUEM aKKPEIIMOHHOTO JIMCKa,
KOTOPOE€ MPaKTHYECKH He HaOII0JaeMo, U APYTrUMHU YacTHIaMu ¢ AU y3HBIM
MIPOCTPAHCTBEHHBIM PACIIPEICIICHUEM.

Kpome TOro, BBITISAWT BIOJHE PALMOHAIBHBIM IPEIINOJIOKHUTb, YTO PE3KOU
TPaHMIIBl N1 OOBIYHOM MaTepuu Ha ‘“TOPU3OHTE COOBITHI® HE CYIIECTBYET,
peasibHO “‘depHast IbIpa’, KpOME aKKPELIMOHHOTO IMCKa, IPAKTUYECKH HaBEpPHSIKA
MMeeT HEeKylo ‘“arMocdepy”’ — Kak 3TO UMEET MECTO ObITh B cliydae 3eMJIH, WU



koponbl ConHila. B T.4. HET HHYEro yAMBHUTENHHOTO B HAOJIONAaeMbl JKETaX
SMBH, Bxurouas “my3bipu’ of Sagittarius A* SMBH — Bce 3To BIosiHE BEpPOSATHO,
ectb SMBH kopoH cnemududeckue aerand, KOTOpPbIe, KaK 3TO OOBSICHIETCS B
CTaH/IapTHOH KOCMOJIOTUH, (OPMUPYIOTCS MArHUTHBIMH TOJSIMH, KOTOpPbIE, B
CBOIO 04epelb, POPMUPYIOTCS aKKPELIMOHHBIM AUCKOM U coOcTBeHHO SMBH.

OpHaKko BBITJISAMT TaK K€ BIIOJHE PAllMOHAIBHBIM, YTO JAHHOE OOBSCHEHUE IO
KpaiHel Mepe BO3MOXHO HE IOJIHOE; HAaIpUMEP, PaJMALMOHHBIE M0sICa, KOTOPbIE
(bOpMHUPYIOTCS MATHUTHBIM TOJIEM 3€MJTH, HE SIBIISIOTCS HEKUMU JKETaMu, 0oJee
TOTO, 3apsKEHHBIE YaCTHIIBI B MOsicax B OOJBIIMHCTBE ABUKYTCS MO HAIIPABJICHUIO
K 3€MHBIM T0JIFOCaM — B MMPOTUBOMOJI0KHOCTb HAMPABIECHUIO JI)KETOB.

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

- OJIHAKO MBI HE MOXEM MCKIIOUHUTh YTO JOKETHl (BKJIOYas IyJIbCAPHI)
bopMHUPYIOTCS Tak)Ke€ M JIPYTUMH, KPOME MarHUTHOM, CHUJIaMH, Hampumep, MpHu
NeWCTBUU TPaBUMArHUTHBIX moiieil. PaccmoTrpenue takoro s¢¢exra BO3ZMOXHO
TOJIBKO Ha OCHOBE peajbHOM Teopuu [ paBuTalK, KOTOPOW CETOIHS HET, OJTHAKO
BBITJISIIUT BIIOJIHE PAIlMOHATBHBIM TIPEIONOXKUTh, YTO TakoW 3PQPEeKT MOXKeT
HMETh MECTO OBITh; M MOXXET HAONIOAATBhCS, €CIU TPABUTUPYIONIUN OOBEKT
JOCTATOYHO OOJBIION, HAIPUMED, ITO MOTJIO0 OBl OBITH COJHIIE.

COOTBETCTBEHHO BBITJIAUT KakK BIIOJIHE BEPOSATHBIM, YTO MPU HM3MEPEHHUSAX
IIPOCTPAHCTBEHHBIX PACHPEEICHUM KOHLIEHTPAI[MM HOHOB, HEUTPAJIbHBIX YacTHII,
apyroi marepun BOKpyr CojHIIAa KOCMHYECKMMH amnmapaTaMyd Ha TOJSAPHBIX
COJIHEUHBIX opOuTax, Hekoropele “SMBH cnenmduyeckue oOBEKTHI”, T.€.
aKKPEIMOHHBIN TUCK, W JUKETbI/“TIy3bIpH’, MOTYT HaOIIOJaThCs; U, MOCKOJIBKY
U3MepeHuss OyAyT BBINOJHATBCS B BIOJHE KOHTPOJUPYEMBIX YCIOBHSX,
pe3yabTaThl OKA3aJMCh OBl MMOJIE3HBI B 000MX CIy4asx — MpH pa3paboTke (QHU3UKU
SMBH, u npu paspaboTke peanbHOH Teopum ['paBuranum. Kpome Toro, Ha
CIIYTHHMKaX W JPyrue MHCTPYMEHTHI MOTYT OBbITh YCTaHOBJIEHBI, JJIi KOCMOJIOTUU
U3yYeHHE JaXe OJHOM KOHKPETHOH 3Be3Jlbl BBITJISIAUT MHOIO IOJIE3HEE, YeM,
CKa)keM, U3yueHHE IUIAaHET B COJIHEYHOH CHCTeMe, MM TMOUCK IUIAHET B JPYTuX
3BE3/IHBIX CUCTEMAX.

"

5.4. "Yro Takoe ''TeMHasi JHeprus

BBIMISIIUT pannoHaIbHBIM IPEANONI0KUTh, YTO 00€ HHTepIpeTUpyeMble Kak
"paciMpeHusi MPOCTPAHCTBA" CYIICCTBYIOIIHE KOCMOJIOTHYECKHE COOBITHS, T.C.
SKCHoHeHIManbHas "uHQsuua" B Hauwanme u ymepenHoe "pacuipeHue" B
JAJIBHEUIICH HSBOJIIOLMM MAaTEPUH, KOTOPBIE HAa CaMOM Jelie €CTb HEKOTOpBIE
pacumpenust pemerku FLE, nelcTBUTENbHO OBUIM - M BBI3BaHBI HEKOTOPOM
sHeprued. OJHAKO 3Ta 3HEPrusl COBEPIICHHO BHE (M3UKHU, M IO3TOMY IOIBITKH
BKJIIOYHTH 3Ty - CHOBa BIIOJIHE BO3MOXHO sHepruto Cosparens, B (uznyeckue
TEOPUH SIBHO COMHUTEIIBHBI.



Xot4, Kak 3T0 O0bUIO B MH(OpManuoHHOW Mojenu Hauama Belie, 3TH SHEPTHH
MO>HO HCITOJIb30BaTh IPH PAlMOHAIIBHOM OMMCAHUHU TOTO, YTO U KaK MPOU30ILIO0
B nepBbId MOMEHT B Hauane, wiu, Hanpumep, IS paciiupeHus Ha 3- miare, mociie
nosiByieHus "oObryHBIN" MaTtepuu. B 3TOM ciydae BBINISIAUT BO3MOXKHBIM HaWTH
paloHaIbHbIe MPUYMHBI PACIIUPEHUS, HANPUMEP, ITO PACIIUPEHHE OBLIO ObI
HEOOXOaUMO Il TpENOTBpalleHHs Koyutarica Martepu wu3-3a  "mapajokca
rpasutanun” [43] u T.1.

....6 3akirouenue

DTOT TOKYMEHT SIBIISIETCS, IO CYTH, HEKOTOPHIM 3aKIIOYCHHUEM ISl CEpUU PadoT,
IIe  paccMaTpPHUBAIOTCS "Nndopmarnus KakK Aocomrot" KOHIIEITINS,
uHpopMalMOHHAsA (hrU3NYecKass MOJEb, U HEKOTOPble KOHKPETHbIE (pusnueckue
MPOOJIEMBI B paMKaxX KOHIICTIIIMK W MOJICIIH, M MO3TOMY THITHYHOE 3aKIIIOUCHHUE B
CTaThe B ATOM CiIy4ae ObLIO ObI CIHMIIKOM JJIMHHBIM.

Tak uto 3JCCh JIMIIBb HCCKOJIBKO 3aKIOYUTCIBbHBIX 3aMeanHﬁ, KOTOPLIC KaCaroTCA
BO3MOJXHOTI'O pa3BUTHUA MOACIIHU U €€ IPUMCHCHUS B (bl/I3I/IK€.

[lo-BunuMoMy, 4TO ciaeAyeT clenarb Ha IEpBOM 3Talle, 3TO pPa3BUTHUE BEPCHU
TPAIULMOHHBIX (U3NYECKUX TEOPHi, KOTOpPbIE B HACTOSIEE BPEMsI B OCHOBHOM
6asupyrorcss Ha Qopmanuzme CTO, B mepByro ouepenb, Ha IOCTyNare, YTO
peanbHOE€  MPOCTPaHCTBO-BpeMs Marepun  saBusierca 4D mpocTtpaHCTBO
Munkosckoro, rae penomensl "[IpoctpancTBo” u "Bpems" akTyaau3upoBaHbI B
TEOPHUH OIHUOOYHO.

BwmecTo aToro ¢usuka gomkHa ObITH IEpeOpMYITMPOBaHA B COOTBETCTBUH C TEM,
YTO peaJIbHOE NMPOCTPAaHCTBO-BpeMsi Marepuu ectb abcontoTHoe [5]4D EBkinnmoBo
MPOCTPAHCTBO-BpeMsi ¢ MeTtpukon (cr,X,Y,Z,ct), rme BpeMs He Te4eT Kyaa-To.
OnHako B TIOBCEIHEBHOM (DM3MYECKOM TMpakTHKE BECbMa BEPOSATHO  JUIA
MPONUJEHHOrO MyTH OyJeT MpUMEHAThCS (popMyra Kak OHa MpUMEHsIeTcs ceifuac -
S =Vt, rue Bpems “t” “ of itself, and from its own nature flows equably”.

B TOM YHCJIe HEOOX0IMMO pa3paboTaTh Teoprio 4D MOMEHTa UMIYJIbCa, (QYHKITHIA
'amunbToHa 1 Jlarpanxa, HOBYIO (hOPMYITHPOBKY TEOPEMBI 00 OCHOBHBIX 3aKOHAX
COXpaHEHHsS B MEXaHUKE.

CooTBeTCTBEHHO HEo0X0oauMO mepedopMyIHpoOBaTb U COOTBETCTBYIOIIHE
onepatopel B KM, mpu 3TOM B JaHHOM ciydae cienyromas (yHIaMeHTalIbHas
¢dusnueckas npodiaema

"Ilouemy Bpemsi B KM He nMeeT COOTBETCTBYIOLIEr0 oneparopa'
CKOpee BCEro, TakXkKe OyleT pelleHa.

Ota npobiiemMa, BIIpoyeM, MOsIBIIsIETCS U3-3a 6ojee GpyHIaMeHTaIbHON Mpo0IeMbl —
MOCKOJIbKY  HecTanmoHapHoe  ypaBHeHue  Ilpemunrepa (m upaka)
(byHIaMEHTAILHO — M TaK PEaJbHO CYHIECTBEHHO — HEKOPPEKTHO, MOCKOJbKY
., 0
in%?
ot

€CTh Kak =HY , torna kak B KM mnpou3BoaHBIE MO JPYrUM, KpOMe



BPEMECHHOM, KOOPIWHATHBIM IIEPEMEHHBIM D = —ih—, j=1,2,3, sBasOTCS
J

onepatopamu 3D wumnynbca. BBITISAUT COBEPIIEHHO €CTECTBEHHBIM, YTO

IIPOM3BOJIHAS 110 IEPEMEHHON “BpeMs” Tak )K€ SBJISIETCS OlepaTopoM MOMEHTaA, U

YTO YpaBHEHHUE JJIs1 BOJTHOBOM (DYHKIIMU COOTBETCTBEHHO JOJIKHO OBITh — €CJIU MBI

BBOJIMM SKCIEpUMEHTaIbHO Halmonaemoe “equal footing”, kak 3To jmenaercs B

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

o"'xj

OOHAKO, YTO O3TU HPOU3BOJHBIC HC SABJIMOTCA HC3aBUCUMBIMH, 110 YCJIOBUIO

4

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

VICTMHHOE M KOOPJMHATHOE BPEMEHA, CTAHOBATCS OOBIYHBIMH HAOIIONAEMBIMH B

KM, 1 Tak UMEIOT OIepaTophl — ceds, Kak 3 IPOCTPaHCTBEHHbIE HAOII0aeMbIE B

cymectByromeit KM..

Opnnako sto He Tobko KM mpoGnema — mannHas mpobiema B KM mmeer cBom
KopHH B ¢opManm3max ['amunbToHa 1 Jlarpanika B KJIACCHYECKOW MEXaHHKE, TIe
nepeMeHHas “BpeMsi” TaK K€ CYIIECTBEHHO OTJIMYAETCS OT MPOCTPAHCTBEHHBIX
MEPEMEHHBIX, TPEXJEe BCEro M3 3a JACUCTBYIOIIMX OMNPEIEICHUN BpPEMEHHU
Herotona - CTO (cm. paznmen 2.4.6 Boimie); U niepe-GpopMyIHpoBKa KIaCCHISCKOM
MEXaHHKH, BKIIOYass MEXaHUKY OBICTPBIX Tell, Oy/IeT CYIIECTBEHHBIM JTAllOM MPHU
nepe-popmynupoke KM

Bosspamasics k npyrum npoodiemam KM oTmeTnm, Takke, 4TO IPU PACCMOTPEHUU
KBAHTOBO-MCXAHNYCCKUX COGBITI/Iﬁ 148 HpOHeCCOB B a6COJ'IIOTHBIX cucremMax
orcuera, korga KM o0BeKThI CBOOOIHBI, MPOOJIEMBI C TPUIMHHOCTHIO, KOTOPHIE
BO3HHUKAIOT B HEKOTOPBIX CIlydasx B CTaHIApTHOU (u3MKe, HE 00pas3yroTcs,
MTOCKOJIBKY B a0COJIIOTHOM CHCTEME BCE Yachl MOKA3bIBAIOT PEATHHBIC MTOJOKEHUS
OG’bGKTOB B UICTUHHOM BpeMeHI/I

Kpome Toro mepe-hopmynupoBka KM, koTopasi ydTeT peaibHO CYIIECTBYIOIIUN
[5]4D FLE »¢up, BrnoiaHe BO3MOXXKHO MPUBEAET K B OoJiee JIydiieM MOHUMAaHUIO
KBAaHTOBO-MEXAHUYECKUX SBJIECHHH; B T.4. BO3MOXHO CYIIECTBYIOUIEH B
JEHCTBUTEIHLHOCTH (QYHIAMEHTATBHOU MPOOIEMBI

"Yro takoe [lynu mpuHIMI, W ABJISETCA WIM HET CUia, KOTOpas OrpaHUYMBAET
YHUCIO U CINUHBI ()EPMHUOHOB B JAaHHOM COCTOSIHUU 'MIATOW (yHIaMEHTAIbHOM
cunoit [Ipupoast" unum 3To uro-To emie"”

B cranmaptaoit Mmogenu Bepcusi CPT Teopembl MO3BOJISET MOJYYUTH JTOBOJBHO
COMHUTEJIbHBIE PE3ybTAThl, KaK, HAIPUMEp, peuieHue 5.2. mpoOieMbl BhIIIE, T11e
B Hauwame mnosBumuce o6e - "Marepus" wu "AHTHMartepus', OJHAKO, B
coorBercTBUM ¢ CPT Teopemoii, namee oHM cpa3y € OKa3aJuCh pa3iciieHbl B
HEKUX " MpOCTPAaHCTBE-BpEMEHU" WU aHTU-TIpOCTpaHCcTBe-BpeMenn" (!); u
no3tromy Matepus He COIEpKUT aHTUMaTepuu ceiuac [44], [45].

"

KpOMe TOr0 KaXXCTCAd KaK BIOJHC pallMOHAJIBHBIM MPCAITOJIOXUTh, YTO AOBOJIBHO
nmonyJsspHas B MIWHCTpuM (u3uke mpobiema paszpadotku “Teopum Bceero”,



KOTOpass OOBEOUHHUT BCE CYIIECTBYIOIIUE (yHIaMEeHTalnbHble CHIbl llpupomsl,
peanbHO He akTyanbHa. B nelicrButensHocTH CHilbl IPUHIMIIMAIBHO Pa3IMYHbL, U
Hekue “‘yHu(ukauuu”, TOYHee OTKJIOHEHUS OT HOPMAJIbHOCTH, MOTYT MOSIBUTHCS
TOJIBKO IIPU HEKMX K30THUECKUX PHEPrUsiX, KOrjaa MpHu B3auMOJCHCTBUAX YaCTHIL
MOTYT BO3HUKHYTh HEKHE MPOOJIEMbI C TOCTaTOYHOM KOJIMYECTBOM IOMEUEHHBIX
coorBercTByromMH  3apsgamu Cun FLEs B anroputMax dacTui, KOTOpbIE
YaCTHUIIBl UMEIOT B 00JIee HOPMAJIbHBIX YCIOBHUSX.

Onnako Hanbosee BaxKHbIe MPOOJIEMBI ATO (i) - mpobsiemMa “BUPTYaJIbHBIX® YaCTHIL
U B3aHMOJCHCTBHH B CYILIECTBYIOUIMX KBAHTOBBIX JIWHAMUYECKUX TEOPHSX,
KOTOpbIE  JOJDKHBI ~ OBITh  3aMEHEHBl  PEaJbHBIMH  MEIUaToOpaMu |
B3aumozaeicTeusamu, B KOJ[ u KI'J[ aTo Oynmer mpoBeneHo 1Mo BCeil BEPOSITHOCTH C
HCIIOJIb30BAHUEM HayaJIbHBIX Mojened ['paButanuu u Onekrpuueckon Cun
(Pazn.4.3 Beime); w (ii) — KOTOpass OTHOCHTCS KO BCEM — KJIACCHYECKUM,
KBAaHTOBBIM TEOPHSM, U HAaYaJbHBIM MOJENSAM - MpoOiieMa SHEPTUU/UMITYIIbCa
KOTOpbIe MeauaTops! CHil mepeaaroT 4acTULaM IPU B3aUMOACUCTBHH

Hakonen, oTMeTUM 3KCIIEPUMEHTHI, KOTOPBIC MpeAiaraloTcs B HHGOOPMAITMOHHON
MOJEJIH, T.C.:

(1) - HabmrogeHre aOCOMIOTHOTO ABMKCHUS U M3MEpPEHUE aOCOMIOTHOW CKOPOCTH
Conueunoit cucteMmsl [10], [11], XOTs mpu 3TOM BO3MOKHO C BIOJIHE HEHYJIEBOU
BEPOATHOCTHIO, UTO U3MEPEHHAsI a0COIOTHAS CKOPOCTh OYJET TaKoi ke, KakK Ta,
YTO ClIeAyeT M3 JAWMOJbHOW aHU30TPONHMHM KOCMHYECKOIO0 MHUKPOBOJIHOBOIO
M3IIy4eHUs, - TaK Kak U3 Mojenu cosnanus Marepuu B Paza. 5 caemyer, yto
3emitst - KaKk W JIIO0OM Apyroi 0OBEKT B MPOCTpaHCTBE MaTepuu — HaxXOIUTCS B
CYIIECTBEHHO XOJIOHOM 00macTH,

(2) - HabmroIeHue KBaHTOBOW MpHUPOAbI rpaBuTanuu [3], [8],

(3) - XOTs U B NEHCTBUTENBHOCTH HE(PyHIAMEHTAJIbHBIN, HO BaXKHBIH, IPU 3TOM
JIOBOJIBHO MPOCTOM W JIEHIEeBBIN, dKcriepuMeHT [12] (viXra fail version), roe Oynmer
nokazaHo, uyto nocryirar OTO, B KOTOpoM yTBepKIaeTrcs 4TO (POTOHBI MpH
IBM)KEHUM B TPABUTALMOHHBIX IMOJAX MEXIY TOYKaMM, KOTOpPbIE HMEIOT
pa3aMyYHbIE TOTEHIMAIIBI, HE U3MEHSIOT CBOIO SHEPTHIO, HE BEPEH, U

(4) - m3MepeHHe pacHpeleeHU MPOCTPAHCTBEHHON IIOTHOCTH U HMITYJBCOB
3apsDKEHHBIX M HEUTpPaJIbHBIX HU3KO-€HEPreTHUHBIX YacCTHIl M YacTUL[ MaTepHH B
okpecTHocTH CoOJIHIITA KOCMHUYECKUMHU 30HJaMHM Ha TOJIAPHBIX OpOHMTaX BOKPYT
(paznen 5.3 BoIIE);

- KOTOPBIC JOJIXKHBI OBITH IMPOBEACHBI KaK MOKHO CKOpEC.
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