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X. UNIQUE STRUCTURES OF THE UNIVERSE

Leonov N.N.
Abstract

As a result of the gravitational collapse of the remnants of burned-out stars, new, unique structures of our
Universe are formed - "neutron stars" and "black holes", which have atypical structures due to enormous
internal pressures and densities.
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X.1. Introduction

In [1], it is said that physicists failed, at the beginning of the twentieth century, to
achieve a true detailed understanding of the structure of the atom, due to the inability to
correct two fundamental physical errors committed in the nineteenth century.

Not realizing that the reason for these errors lies in their unprofessionalism -_ poor
knowledge of the "classical”" Newtonian methods of research, they accused the "classical”
methods of inability to construct a theory of the microworld. Disappointed in these
methods, they moved on to the construction of a "new" theoretical physics with new
formalisms - quantum theory and theories of relativity.

Two fundamental physical errors were made in the interpretation of the results of the
experiments of Oersted (1821) and Fizeau (1851). The consequence of these errors was
the refusal in physics, from taking into account the ether - the material carrier of
electromagnetic waves, with its resistance to the movement of micro-objects, and the
refusal, in the theory of the microworld, from taking into account the interactions between
micro-objects, despite the presence of their own magnetic fields in all, without exception,
objects of the microworld.

Unable to correct these mistakes, physicists, not realizing their danger, included them in
the paradigms of the "new" physics. As a result, the paradigms of quantum theory and
special relativity turned out to be inadequate. There is both formal and experimental
evidence for this. As for the general theory of relativity, the complexity of the formalism is
hardly justified: it follows from this formalism that the increase in mass in the "black hole"
is accompanied by a decrease in density, but the "classical" - Newtonian formalism
revealed the fallacy of this result [1].

Let us compare the estimates of the density of matter in the atomic nucleus, in the
nucleon and in unique objects - in the "neutron star" and in the "black hole".

X.2. Estimate the density of matter
in nucleon

The theory of nonlinear oscillations - TNC established that the neutron is an elementary
object of the microworld, consists of a huge variety of ether elements and has the shape of
an annular tornado, and the proton is a composite, neutron-antielectronic object (Fig.1).
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Fig.1. Schemes of the neutron and proton

The rest masses of the neutron and proton are equal to mn,=1,67495-10-27kg and
mp=1,67265-10-27kg. According to the latest experimental measurements, the estimate of
the proton radius is 0,831:10-1>m. Under the assumption that the nucleon is spherical, its
density can be estimated as 6,95-1017kg-m-3.

X.3. Estimate the density of matter
in the "neutron star”

When I first heard about the existence of "neutron stars"”, and that was a very long time
ago, they said that the neutrons in them are located so tightly that they are pressed into
each other. But then my interest in the physics of the material World was superficial - I
simply absorbed information, accumulating it and not sorting by the degree of likelihood.

And not so long ago, on the Internet, strange conversations quickly died out that the
core of a "neutron stars" could be a "quark liquid".

And what is it really?

Physics has learned that partially cooled remnants of burnt-out stars, which, because of
this, are no longer able to resist the huge gravitational attraction, can sharply collapse -
shrink to high densities, experiencing enormous internal pressure. What is the order of
these pressures? According to Rutherford's estimate, an atomic nucleus consisting of A
nucleons has a radius of rn=1,4-41/3.10-1>m. And since the mass of a nucleon is
1,67-10-%27kg, the average density of matter in the nucleus, in natural conditions, is
1,45-1017kg-m-3. The nucleon density calculated above is 6,95-1017kg-m~3. What is the
density in a "neutron star"?

According to Collier's Encyclopedia, “neutron stars” are obtained as a result of the
gravitational collapse of stars with a mass above 1.2Mc, where Mc=2-103%kg is the mass of
our Sun. According to other sources, the masses of most of the known “neutron stars” are
close to 1.44Mc, and their radius is about ten kilometers, i.e. about 70,000 times smaller
than the radius of the Sun.

Consider a “neutron star” with a radius equal to 10km and a mass equal to
11,44Mc=1,44-2-103%xr=2,88-103%kg. The average density of matter in this “star” is
P=6,88-1017 - slightly less than the density of a nucleon.

What is meaningful behind these formal numbers?

Since mn=mpx1,67-10-27kg, then 1m3 of a “neutron star” contains K=Pmn,~1=4,12-10%4
nucleons. This means that for each nucleon in a “neutron star” with a radius of 10km, there
is a relative volume V=2,43-10-45m3.

The shell of these volumes for each nucleon has its own shape, and they are all different
from the sphere. Indeed, the volume of the quantity V=2,43-10-4m3 is contained in a
sphere with a radius of 0,834-10-1>m. But it is impossible to fit all K of such spheres,
without mutual intersections, into a sphere with a radius of 10km - for any packing of
spheres without intersections, unaccounted "voids" will exist between spheres with a
radius of 0,834-10-15m.

If you surround each nucleon in a “neutron star” with a sphere with a radius of
0,834-10-15m, then all neighboring spheres of this radius will intersect with each other.
Consequently, in a “neutron star” with a mass of 2,88:103%g and a radius of 10km, the
distance r between neighboring nucleons is less than 2:0,834:10-1>m=1,67-10-1>m.



The distribution of neutrons in a “neutron star” is determined by nucleon interactions.
In modern physics, nucleon interactions are described using the potentials of H.Yukawa.
However. expressions for these potentials turned out to be insufficiently adequate [2].

To understand what these numbers are talking about, you need to refer to the
expression found by TNC for the force of nucleon interaction: Fy(r)=pr*-qr->,
p=1581-10-%g-m>-s-2, q=5032-10-74kg-m®-s-2, When constructing this expression, the
famous empirical formula of Rutherford was used: r,=1,4:A1/3:10->m. From this
expression it follows that F,(r*)=0 at r*=3,528:10-1>m. We recall that for r<r* there is a
nucleon repulsion, and for r>r* there is a nucleon attraction. And since in a “neutron star”
with a radius of 10km and a mass of 2,88-103%g, the distance between neighboring
neutrons is less than 1,67-10-1°m, then nucleon repulsion acts between them.

This is in good agreement with the fact that the density of matter in a “neutron star”,
equal to 6,88-1017kg-m-3, is 4.7 times higher than the density of matter in an atomic
nucleus. With such huge densities, the neutron masses of “neutron stars”, due to the
nucleon repulsion between neighboring neutrons, should have the properties of a liquid.
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Note that the value of the density of matter P=6,88-1017kg-m-3 is the average for the
entire “neutron star”. With such a density, averaged over a “neutron star”, the distance
between neighboring neutrons is less than 1,67-10-1>m.

According to the latest experimental measurements, the estimate of the proton radius is
0,831:10-15m. Therefore, in the central sphere of a “neutron star”, the pressure is such that
neighboring neutrons are squeezed into each other. Since the neutron consists of neutron-
like elements of the ether and has the form of an annular, closed on itself, ether tornado, in
the central sphere of a “neutron star” all neutrons should crumble into separate neutron-
like elements of the ether.

X.4. "Black hole"

According to Collier's Encyclopedia, an object of mass M and radius r surrounded by a
surface with the property of a unidirectional membrane is called a "black hole": matter and
radiation freely fall through it into a "black hole", but nothing can escape from there. This
surface is called the "event horizon".

To calculate the density of matter in a "black hole”, you need to know its radius r and
mass M. In the ideal case, it would be good to know the relationship between these
parameters. But neither one nor the other is known to us. And yet, it turned out to be
possible to estimate the density of matter in a black hole thanks to the “classical”,
Newtonian formalism.

In [1], proceeding from the fact that neither light nor matter can escape from the region
of attraction of a "black hole" of mass M and radius r, it was established that for a “black
hole” the following condition must be satisfied:

r<2GMc2,

where G=6,672-10"11N-m2-kg-2 is the gravitational constant, ¢=299792458m-s2 is the
speed of light.

According to Collier's Encyclopedia, the mass of the "black hole" M is not less than 2Mc,
where Mc=2-103%g. Therefore, in the general case, for a “black hole” r<1.472Mm-kg-1.

If M=2Mc=4-103%kg, then r<5,888-103m, and density P>4.68-1018kg-m3.

X.5. A parade of internal pressures



and matter densities
in the structures of the universe

The pressure parade led physics from ordinary atomic nuclei, through "neutron stars”,
to amazing "black holes." On this, Nature fell silent, ceasing to supply us with new
information. She is waiting for us to ask new questions in a language she understands.

We learned that the density of matter in the atomic nucleus under normal conditions -
at atmospheric pressure (meaning the density averaged over the nucleus) is equal to
1,45-1017kg-m-3.
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When "neutron stars" are formed. then their internal pressure increases. At the same
time, the density of the substance, in comparison with the density in the atomic nucleus,
increases 4.7 times - up to 6,88-1017kg-m-3and more. As a result, the nucleons in the
"neutron star" approach each other so that they are squeezed into each other, experiencing
the strongest nucleon repulsion from each other. To understand what happens in this case,
you need to know the structure of nucleons.

Physicists claim that nucleons are composed of "quarks" - mystical objects with
amazing, experimentally unverifiable properties. Neither X-ray diffraction analysis (or
other "transmission"), nor attempts to achieve the observed destruction of nucleons, did
not allow obtaining experimental evidence of the existence of "quarks". Physicists explain
this by the fact that "quarks" are very timid objects - they are very shy, not wanting to split
into separate individuals in order to show their "faces".

TNC was not caught on this "bait" - it discovered that electrons, neutrons and protons
consist of ether elements and have tornado-like structures (Fig.1 and Fig.2).
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Fig.2. Electron circuit

This perfectly explained why all diffraction attempts to find out the structures of these
micro-objects were unsuccessful. And since physics refused to take into account the ether
in physical theories, then, even in the case of experimental success - the destruction of
these micro-objects into many separate, unconnected ether elements, physicists would not
be able to understand this.

Now it is clear why neutrons with etheric tornado-like structures, squeezing into each
other, under strong pressure in "neutron stars", lose their stability and scatter into many
ether elements.
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As a result of the gravitational collapse of the remnants of burned-out stars, new, unique
structures of our Universe are formed - "neutron stars" and "black holes", which have
atypical structures due to enormous internal pressures and densities.The gravitational
collapse of the more massive remnants of burned-out stars leads to the formation of "black
holes" with such a huge internal pressure, at which the density of matter, in comparison
with the density in "neutron stars”, again increases by no less than 6.8 times - up to
4,68-1018kg-m~-3and more.

With such a density of matter, all micro-objects will inevitably disintegrate when falling
into a "black hole" into ether elements, as a result of which a new Universe will be born in a
"black hole", the length of which is incomparably less than the length of our Universe. In
the new Universe, these ether elements will play the role of their electrons and neutrons.



The new Universe, like our Universe, is the sum of material objects belonging to
different levels of matter organization. Each of these Universes contains an infinite set of
such levels of organization [3].

A characteristic feature of the new Universe is that the lengths of its elementary
electron-like and neutron-like objects, at different levels of organization, are several orders
of magnitude less than the lengths of our electrons and neutrons, and the density of matter
in them is several orders of magnitude higher than the densities of our electrons and
neutrons.

At first, due to the high temperature, the new Universe will be devoid of composite
objects at any level of organization, possessing only free elementary objects. The energy of
motion of "electrons" and "neutrons” of the new Universe, due to dissipation - because of
their resistance to the movement of elements of lower levels, will gradually move to lower
levels of organization. After a while, the energy of motion of these "electrons" and
"neutrons” will decrease so much that first the simplest, and then more and more complex
composite objects will begin to appear. forming the level of "microcosm" and "macrocosm”
of the new Universe.

1. http://viXra.org/abs/2008.0042 . Newton’'s World_9 .
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B3aMMOAeCTBUA.
3. http://viXra.org/abs/2007.0060 . Newton’s World_4 . MAGNETISM IN THE
STRUCTURES OF THE UNIVERSE. MATHETHU3M U CTPYKTYPbI
BCEJIEHHOW.
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X. YHUKAJIBHBIE CTPYKTYPbI BCEJIEHHOM

JleonoB H.H.

B pesysbTaTe rpaBUTALMOHHOrO KOJIJIAllCA OCTATKOB CrOPEBIIMX 3Be3J 06pa3yloTCs HO YHUKAJbHblE
CTPYKTYpbI Hallleit BcesieHHOH - «HeHTPOHHBIE 3BE3/[bI» U «YEPHBIE JbIPhI», KOTOPblE UMEIOT HETUITUYHBIE
CTPYKTYPbI U3-3a OTPOMHBIX BHYTPEHHHUX JABJEHNUH U MJIOTHOCTEMH.

X.1. Bcryniienue

B [1] pacckasaHo, 4TO B HayaJje JBaAllaTOro Beka (pU3MKaM He yJajoChb JJOCTHUYb
HWCTUHHOTO JleTaJIbHOI'0 MOHUMaHUs CTPYKTYpPhl aTOMa HM3-3a HECIIOCOOHOCTHU MCIPABUTh
JIBe dyHJaMeHTasibHble (U3HWYECKUEe OLIMOKH, COBepIlIeHHble B JEBSTHA/JILLIATOM BEKE.
He moHsB, 4TO MpHUYMHA 3THUX OLIUOOK 3aKJIOYaeTCs B MX HempodeCcCHOHATU3ME -_IIJIOXOM
3HAHUHM «KJACCUYeCKHUX» HBIOTOHOBBIX METOJOB HCCJEJOBaHUS, OHHU OOGBUHUJIHU
«KJIaCCHUYEeCKHe» MeTOJlbl B HECIOCOOHOCTH K TOCTPOEHHI0 TEOPpUH MHKpPOMHpA.
Pa3oyapoBaBIIKUCh B 3TUX METO/IAX, OHU MePelIH K IOCTPOEHUI0 KHOBOU» TeOpeTUYEeCKOU
$U3UKHU C HOBBIMU popMaM3MaMH — KBAHTOBOW TEOPUH U TEOPHUUH OTHOCUTEJIbHOCTH.



/lBe mpUHLMUNHAIbHble PU3UYecKUe OIIMOKM ObLIM JONYIlleHbl NPU UHTepNpeTaluu
pe3yabTaToB 3KcnepuMeHTOB JpcTeaa (1821) u ®uso (1851). CreacTBUeM 3THUX OLIMOOK
Obl1 0TKa3 B pu3MKe, OT yuyeTa 3¢Upa — MaTepUaJbHOI0 HOCUTEJIS 3JIeKTPOMarHUTHbIX
BOJIH, C €r0 CONMPOTHUBJIEHHEM JIBUXKEHHUIO MUKPOOO'bEKTOB, U OTKa3, B TEOPUU MUKPOMUPA,
OT y4yeTa B3aUMOJEMUCTBUU MeXJy MHUKPOOObEKTaMH, HECMOTpPSA Ha HaJlhyiue
COBCTBEHHbIX MAarHUTHBIX MOJIEN ¥ BCeX, 6€3 UCKII0UEHUS], 00'bEKTOB MUKPOMHUPA.

He cymeB ucnpaBUTb 3TH OLIMOKH, PU3UKH, HE 0CO3HABAsA UX ONACHOCTH, BKJIIOUUJIN UX
B MapaJUrMbl «HOBOW» ¢U3UKU. B pe3dysbTaTe napaZjurMbl KBaHTOBOW TeEOpUU U
CreliMaJlbHOM TEeOPUM OTHOCHUTEJbHOCTH OKa3aJUChb HeaJleKBaTHbIMU. JTOMYy eCTh KakK
dbopMasibHble, TaK U IKCIIEPUMEHTAJIbHbIE I0Ka3aTeabCcTBa. YTO KacaeTcs 0611el Teopuu
OTHOCUTEJIbHOCTH, TO CJOXHOCTb ¢QopMasu3Ma BpsAj-Jd OlpaBJaHa: M3 3ITOrO
dbopMasM3aMa BBITEKAET, YTO B «UEPHOM JAbIpe» POCT MacChl CONPOBOXAAETCA MaJleHueM
IJIOTHOCTH, HO «KJIaCCUYeCKUW» - HbIOTOHOB ¢dopMaiu3M OGHAPYXUJT OUIHMGO0YHOCTh
sTOro pesyJsbTrata [1].

[IpoBesieM cpaBHEeHHE OLEHOK IIJIOTHOCTEN BellleCTBA B aTOMHOM $i/Ipe, B HYKJIOHE U B
YHUKaJIbHBIX 00'bEKTaX - B KHEUTPOHHOM 3Be3/e» U B «4€PHOU JAbIpe.

X.2. OneHKa IJIOTHOCTH BellecTBa
B HYKJIOHE
Teopusi HesrMHeHHbIX KoJsiebaHuM - THK ycTraHoBuJsa, 4YTO HEUTPOH SBJsSETCS
3JIeMEHTAapHbIM 00'bEKTOM MHUKPOMHPA, COCTOMT U3 OTPOMHOI0 MHO>KECTBa 3JIeMEHTOB
s¢upa U ob6siafjaeT GOpMON KOJIBLIEBOTO CMepYa, a MPOTOH SIBJSETCS COCTaBHBIM,
HEUTPOH-aHTH3JIEKTPOHHBIM 06'beKTOM (puc.1).
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Puc.1. CxeMbl HEMTPOHA U NPOTOHA

Macchl nokost HEUTpOHaA U MPOTOHA paBHbI My=1,67495-10-27kr u mp=1,67265-10-27kr.
CorslacHO TMoOCJeJHUM 3KCIEepPHMEHTAJbHbIM HM3MEPEeHHUsM, OlleHKa pajuyca NpPOTOHA
paBHa 0,831-10-15M. B npe/nosioxkeHUH 11apo06PaA3ZHOCTU HYKJIOHA, €r0 MJIOTHOCTb MOXKET
OBbITh OlleHeHa BeJJUYMHOM 6,95-1017kr-M-3,

X.3. OneHka MJIOTHOCTHY BelleCcTBa
B «<HEMTPOHHOM 3Be3je»

Korpa st BiepBbIe yC/blIIast 0 CyleCTBOBAHUU «KHEUTPOHHBIX 3B€3/]», 2 3TO ObLIO OYEHb
JIaBHO, TO TOBOPUJIY, YTO HEMTPOHbI B HUX PACIOJIOKEHBI TaK MJIOTHO, YTO BAABJIHWBAIOTCS
Apyr B papyra. Ho Torga ™Mol uHTepec Kk ¢u3uke MaTepuasbHOro Mwupa ObLI
MOBEPXHOCTHBIM — 51 MPOCTO MOTJIoU[a/J UHPOPMAIUIO, HAKAMJIMNBAsl €€ U He COPTHUPYS 1O
CTelneHH MpaBIono06us.

A He Tak AaBHO, B UHTEPHETE MOSIBUJIMCh ObICTPO 3arJioxXlike CTPaHHble pa3roBOPhBI O
TOM, YTO Cep/ilieBUHA «HEUTPOHHOU 3Be3/lbl» MOXET MPeJCTABAATb CO60M «KBAPKOBYIO
YKUJIKOCTbY.

A 4TO Ha camoM Jene?



dusukKa y3Hasa, YTO YaCTUYHO OCTBIBILIME OCTAaTKH BbIFOPEBIIMX 3B€3/], HE CIOCOOHKIE,
¥3-3a 3TOrO, 0OJIbllle CONPOTUBJATBHCA OTPOMHOMY TI'PaBUTALUOHHOMY MNPUTSKEHUIO,
MOTYT pe3KO KOJIJIANCUPOBAaTh — CXXUMATbCA [0 OOJIbLUIMX MJIOTHOCTEH, HUCHbIThIBAs
OTPOMHOE BHYTpeHHee JaBjieHHe. KakoB mopaok 3Tux AaBjeHui? CorsacHoO OLeHKe
Pesepdopaa, aTtomMHoe sapo, cocTosimiee uU3 A HYKJOHOB, 00JaZlaeT paJiuycoM
rm=1,4-A1/3-10-15M. A Tak Kak Macca HykKJioHa paBHa 1,67-10-27Kr, To cpeJHss JIOTHOCTh
BellleCTBa B A/ipe, B eCTeCTBEHHbIX YCJI0BUAX, paBHa 1,45-1017kr-M-3. [I10THOCTh HYKJIOHA,
BbIYHMCJIEHHAd BbIllle, paBHa 6,95-1017kr-M-3. KakoBa MJIOTHOCTb B «<HEHTPOHHOM 3Be3/e»?
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CorsacHo «3JHuukJoneauu Kosbepa», «HEUTpPOHHbIE 3Be3[bl» MOJIy4alOTCd B
pe3yJibTaTe IpaBUTALMOHHOTO KoJljaanca 3Be3[, Maccod Beiuie 1,2Mc, rae Mc=2-1030kr -
Macca Hamero CosaHua. [lo Jpyrum cBeZieHUSIM, MacChl OOJIBIIMHCTBA HW3BECTHBIX
HEUTPOHHbIX 3BE3J 03K K 1,44Mc, a UX pajuyC OKOJIO JeCiTU KUJIOMETpPOB, T.e.
npuMepHo B 70000 pa3 meHsb1Ie paguyca CosHLa.

PaccMoTpuM HeWUTpOHHYIO 3Be3Jly C pajuycoM, paBHbIM 10KM U C Maccod, paBHOU
1,44Mc=1,44-2-1039kr=2,88-103%«r. Cpe/iHsI1 MJIOTHOCTb BelLIeCTBa B 3TOU «3Be3/ie paBHA
P=6,88-1017kr-M~3 — HECKOJIbKO M€eHbIIIe MIJIOTHOCTH HYKJIOHA.

[}

YTo copepkaTesibHOE CKpbIBAeTCs 32 3ITUMU pOopMaIbHBIMU [UPpaMu?

Tak kak mp=mp=1,67-10-27kr, TO B 1M3 HEWTPOHHON 3Be3Jbl COJEPKUTCS
K=Pmn-1=4,12-10% Hyk/IOHOB. 3HA4YUT, Ha KaKXJbld HYKJOH B HEWTPOHHOW 3Be3/e
paauycoM B 10KM NPUXOAUTCSA OTHOCUTENbHBIN 06beM V=2,43-10-45M3,

060/104Ka 3TUX 06'EMOB /IS KOXKA0T0 HYKJOHA, 0 pOopMe, CBOSI, U OHU BCE OTJIHUYHBI
oT cdepnl. [ledCTBUTENBbHO, 06beM BeJUYUHBbI V=2,43-10-45M3 comepxuTcad B cdepe
paguyca 0,834:-10-15m. Ho Bce K Takux cdep, 6e3 B3aUMHBIX NepecedyeHuid, yJI0KUTh B
cbepy paguyca B 10kM, HEBO3MOXXHO — MPH JIOOBIX yKJIaAKax chep 6e3 mepecevyeHul,
mexay chepamu paguyca 0,834:10-1°m 6yAyT CyliecTBOBAaTh HEYYTEHHbIE ITyCTOTHI».

Ecav oKpy>XKUTb KaXK/1bIH HYKJIOH B HEUTPOHHOU 3Be3/e chepoit paguyca 0,834-10-15ym,
TO Bce coceaHue cdepbl TaKoOro pagudyca OyAyT MexJy Cco00H mepeceKaThCsl.
CrnenoBaTesibHO, B HEUTPOHHOM 3Be3/e, obsagatoieit Maccout B 2,88-1030kr u paguycom B
10kMm, paccTosiHUe ro Mexnuay COCeJHUMU HYKJIOHAaMHU MeHbIIIE, yeM
2:0,834:10-15mM=1,67-10"15Mm.

PacnpesieseHne HeUTPOHOB B HEWTPOHHOU 3Be3Je OlpeJenseTcss HYKJIOHHBIMU
B3aUMO/IeCTBUAMHU. B coBpeMeHHON PpH3MKe HYKJIOHHbIE B3aUMOeUCTBUS ONMKUCHIBAIOT C
noMouibio mnoteHyuasoB X.HOkaBbl. OJHaKO. BbIpaXKeHUs [Jis 3TUX MOTEHIMAJIOB
OKa3aJIUCh HEJIOCTATOYHO a/leKBaTHbI [2].

YToObI MOHATH, 0 YEM TOBOPAT ITU LUPPbI, HY?)KHO 00paTUThCA K HaujgeHHOMy THK
BBbIPAXKEHUIO i CHJIBI HYKJIOHHOT'O B3aUMO/JeCTBUS: Fn(r)=pr4-qr-s,
p=1581-10-%r-M5-c2, q=5032-10-74kr-M°-c2. [Ip¥ MOCTPOEHHUH ITOTO BbIpAKEHHUS ObLIA
WCI0JIb30BaHa 3HAMEHHUTasl aMnupudeckass ¢popmysa Peseppopaa: m=1,4-41/3-10-15m. U3
3TOro BbIpaXKeHUs cjeayeT, 4YTo Fn(r*)=0 npu r*=3,528-10->m. HanoMHuwM, yto npu r<r*
MMeeT MeCTO HyKJIOHHO€e OTTAaJIKUBaHUe, a IPHU I'>r* - HYKJIOHHOE NPUTSDKEHUE. A TaK Kak
B HEUTpOHHOU 3Be3/ie paauyca 10km u maccol 2,88:1030kr, paccTosiHMe MeX/ly COCEJHUMU
HeUTpoHaMH MeHblle, 4yeM 1,67:10-1°M, To MexJay HHUMU J[JeUCTBYeT HYKJIOHHOE
OTTaJIKUBaHUE.

JTO XOpOILIO corJjacyeTcd C TeM, YTO IJIOTHOCTb BelleCTBa B HEMTPOHHOW 3Be3[e,
paBHag 6,88:1017kr-M-3, B 4,7 pasa Bblllle, YeM MJIOTHOCTh BellleCTBA B aTOMHOM sape. [Ipu
TaKUX OTPOMHBIX IIJIOTHOCTSX, HEUTPOHHbIe MacChl HEWTPOHHBIX 3Be3[], OJarojaps



HYKJIOHHOMY OTTaJKUBAaHUIO MeXJy COCeJHUMHU HEeUTPOHaMH, [JOJKHbI 00/1a/1aTh
CBOUCTBAaMU KUJKOCTH.
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3aMeTHM, YTO BeJIMYHMHA MJIOTHOCTH BellecTBa P=6,88:1017kr-M~3 - cpeaHss mo Bcer
HEeUTPOHHOU 3Be3/e. [Ipy Tako¥ IJIOTHOCTH, CpeiHee 110 HEUTPOHHOM 3Be3/e, pacCTOsIHUE
MEeXy COCeJHUMHU HEUTPpOHAMU MeHblie, yeM 1,67-10-15Mm.

CoryiacHO mocJie[HUM 3KCIepUMEHTaJbHbIM U3MepEeHHUSM, OLleHKa pajuyca MNpoTOoHA
paBHa 0,831-10-1>m. CsefoBaTesibHO, B ILIeHTpaJbHOU cdepe HEUTPOHHOU 3Be3/bI
JlaBJIeHHEe TAKOBO, YTO COCEHUE HEUTPOHBI BXKUMAKTCA APYT B Apyra. Tak Kak HEUTPOH
COCTOUT M3 HEUTPOHONOJOOHBIX 3JIeMEHTOB 3dupa U HMeeT (GOPMYy KOJIbLEBOTO,
3aMKHYTOTO Ha ce0s1, 3pUpHOro cMepua, TO B LleHTpPaJIbHON chepe HEUTPOHHOU 3Be3/bI
BCE HEUTPOHBbI JOJKHbI pacChlIaThbCs HAa OT/eJbHble HEWUTPOHONOJOOHbIE 3JIEMEHTHI

adupa.

X.4. «YepHada abipa»

CorslacHo «3HuMKAoNeAUN Kosibepay, «<4epHOM AbIpOi» HAa3bIBAIOT 00'bEKT MacChl M U
pajuyca r, OKpy>KeHHbIH MOBEPXHOCTbIO CO CBOMCTBOM OJIHOHANpaBJeHHOW MeMOpaHbI:
BEIECTBO WU H3Jy4yeHUe CBOOOJHO MaJlal0T CKBO3b HEE B «UEPHYIO JbIPY», HO OTTYyJa
HUYTO He MO>KEeT BbIUTH. Ty NOBEPXHOCTb HAa3bIBAKT «TOPU30OHTOM COOBITHI».

YT0ObI BEIYHUCAUTD MJIOTHOCTD BEILECTBA B «4EPHOM JAbIpe, HY»KHO 3HATh €€ pajiuycC r u
Maccy M. B ujeasbHOM cJjy4yae, XOpoulo Obl 3HATh COOTHOLIEHHWE, CBSI3bIBAIOILEE 3TH
napameTpbl. Ho HM TO, HU Apyroe HaM He U3BecTHO. U Bce ke, MPOBECTU OIEHKY
MJIOTHOCTH BellleCTBAa B YePHOM JibIpe 0Ka3a/iI0Ch BO3MOXKHO, 6s1aro/japsi «KJIacCUYeCKOMY,
HbioToHOBY popmManusmy..

B [1], ucxonst U3 TOro, 4YTO HU CBET, HU BELIECTBO He MOTYT BbIPBATbCS M3 06JIaCTH
NPUTSHKEHUST «9Y€PHOU AbIpbl» Maccbl M W pajuyca r, yCTAaHOBJIEHO, YTO AJisl YepPHOM
I,Zl]:)llﬁ)bl AOJIAKHO BbINIOJIHATbhCA yc/ioBUE:

r<2GMc2,

rae G=6,672-10-11H-m2-kr-2 - rpaBUTallMOHHAsA MNOCTOsIHHAsA, ¢=299792458m-c2 =
CKOPOCTh CBeTa.
CorsiacHo «3HuuMkKaoneanyu Kosbepa», Macca «4epHOU AbIpbl» M He MeHblle, yeM 2Mc ,
rae Mc=2-103%r. CieioBaTeIbHO, B 001IeM Cy4dae, AJs YepHOU AbIpbl r<1,472Mm-kr-1.
Ecinu M=2M¢=4-103%r, To r<5,888:-103M, u minoTHOCTb P>4,68-1018Kr-M~3.

X.5. [Iapag BHyTpeHHUX AaBJIEHUN
U IVIOTHOCTEN MaTepUuu
B CTpYKTypax BcesieHHOM

[lapay gaBsieHuid npuBes GU3UKY OT OOBIYHBIX aTOMHBIX Si/IEP, Yepe3 «HEUTPOHHbIE
3Be3/Ibl», K YAUBUTEJbHbIM «4epHbIM JibipaM». Ha 3ToMm, [Ipuposa 3aMosik/a, nepecran
CHabXKaTh HAc HOBOM WHPopManueil. OHa *K/1eT, KOorJa Mbl 33/1a/iIMM HOBble BOMPOChI Ha
MOHSITHOM €M SI3bIKeE.

HaM cTajio u3BeCTHO, YTO IJIOTHOCTb BellecTBAa B aTOMHOM fiipe B HOpPMaJIbHbIX
YCJA0BUSX — MIPU aTMOCPEepPHOM AaBJeHUH (MMeeTcsl B BUAY CPeiHsS N0 APy MJIOTHOCTD),
paBHa 1,45-1017kr-m-3

[ ]

Korza o6pasyroTcs «HeHTpOHHble 3Be3/lbl». TO B HHUX YBeJMYHUBAETCS BHYTpPeHHee
JaBjeHue. [Ipy 3TOM, IJIOTHOCTh BeIleCTBa, O CPAaBHEHHIO C MJOTHOCTbIO B aTOMHOM
sa/ipe, yBequuuBaeTcs B 4,7 pa3a - go 6,88:1017kr-Mm—3 u Bbllie. BciaeacTBue 3Toro,



HYKJIOHbl B «HEUTPOHHOW 3Be3/e» COJIMKAIOTCA TaK, YTO BXUMAIOTCA ApPYyr B Apyra,
WCIbITbIBasi CUJIbHeHIllee HYKJIOHHOE OTTaJIKUBaHUe Jipyr oT Apyra. YTo6bl NOHATh, YTO
IPU 3TOM IPOUCXOIUT, HY?)KHO 3HATh CTPYKTYPbl HYKJIOHOB.

®U3UKU yTBEPXKJAIOT, YTO HYKJIOHBI COCTOST U3 «KKBAPKOB» - MUCTUYECKHUX 00'EKTOB C
YAUBUTEJNbHBIMY,  JKCIIEPUMEHTAJbHO He  NpoBepsieMbIMU  cBolcTBaMu. Hu
PEHTTeHOCTPYKTYPHBbIM aHa/IU3 (MJIU JPyroe «IpOCBeYMBaHUE»), HU MOMBITKU JO06UTbCS
HabJ110jaeMoro paspylleHUsi HYKJIOHOB, He MO3BOJIUJM MOJIYYUTb 3KCIEpUMeHTalbHble
JIOKa3aTeJIbCTBA CYILeCTBOBAHHUS «KBApPKOB». PU3UKHU O0OBSCHSIOT 3TO TEM, YTO «KBAPKU»
OueHb pOOKHUEe 06'bEKTHI — OHU CUJIBHO CTECHSIOTCS, He »KeJlas pa3/ie/iIiThCA Ha OT/e/IbHble
0Cco0H, YTOOBI TOKA3aTh CBOU «JIUUUKUY.

THK Ha 3Ty «HaXMBKy» He NOMMaJlacb — OHA OTKpPBIJIA, YTO 3JIEKTPOHBI, HEUTPOHBI U
IPOTOHBI COCTOAT W3 3JIEMEHTOB 3pHpa U 00J1aJal0T CMePYenoOOHbIMU CTPYKTYpaMHU
(puc.1 u puc.2).

P s r ez s d s

Puc.2. Cxema ajieKTpoHa

JTo npeKpacHO 00'bSACHUIIO, TOYEMY BCe AUPPAKLUOHHbBIE MONBITKU Y3HATh CTPYKTYPhI
3THUX MHUKPOOOBEKTOB OKa3aJIUCh HEYZA4YHbIMU. A Tak Kak ¢pU3MKa OTKasajlach OT y4yeTa
s¢upa B O(U3UYECKHUX TeOpHUsAX, TO, AAXe B CJydyae 3SKCIEepUMEHTaJIbHOr0 ycrnexa -
paspyllieHus 3TUX MUKPOOO'bEKTOB HA MHOXKECTBA OT/Ie/IbHbIX, HE CBSI3aHHbIX 3JIEMEHTOB
3dupa, PU3KMKU He CyMeJU Obl 3TOTO MOHATD.

Tenepb MOHATHO, NMOYEeMYy HEWTPOHBI, O6Jiafarouiie 3QUPHBIMU CMepPUYEeno0OHbIMU
CTPYKTYpaMH, BXHUMasCb Jpyr B JApyra, MoJ, CUJbHbIM JlaBJIeHUEM B «HEHUTPOHHBIX
3Be3/lax», TEPSAIOT CBOI0 YCTOMYUBOCTh U PACCHINAIOTCS Ha MHOXKECTBA 3JIEMEHTOB 3dUpa.

.

['paBUTaMOHHBIN KOJIJIAIC 60Jiee MAaCCUBHBIX OCTAaTKOB BhIFOPEBLINX 3B€3/, NIPUBOJAUT
K 00pa30BaHUI0 «YEPHBIX JIbIP» C TAaKKUM OrPOMHBIM BHYTPEHHUM JaBJIEHUEM, MpHU
KOTOPOM IJIOTHOCTb BEIECTBA, 10 CPAaBHEHHUIO C MJIOTHOCTbIO B «<HEMUTPOHHBIX 3BE3/1aX»
BHOBb YBeJIMUMBAETCS He MeHee, YeM B 6,8 pa3a - /10 4,68-1018kr-mM~3 u BbllIE.

[Ipy Tako¥ NJIOTHOCTH BelllecTBAa HEMHUHYEMO pacChblllaHHWE BCeEX MUKPOOOBEKTOB, MIPU
NaZieHuU B «YEPHYIO ABbIPY», HA 3JIeMeHThbl 3pHpa, B pe3y/ibTaTe 4Yero, B «<4epHOU JibIpe»
NpOU30HIeT pOXAeHHe HOBOW BcesleHHOUW, MNPOTSKEHHOCTh KOTOPOW HEeCPaBHUMO
MeHbllle MPOTSAKEHHOCTH Hallell BceseHHo#. B HOBoW BcesieHHOU 3TU 3/ieMeHTHI 3dupa
OyyT UTPATh POJIU CBOUX 3JIEKTPOHOB U HEUTPOHOB.

HoBass BcenenHasi, mogo6Ho Hauiedl BceneHHOU sB/sieTCS CyMMOUM MaTepuasbHBIX
00'bEKTOB, MPUHAJJIEKAIIUX PAa3HbIM YPOBHSM OpPraHU3alUy MaTepud. Takux ypoBHeM
OopraHu3alMy KaxkJas U3 3TUX BcesleHHBIX CO/IEPXKUT 6eCKOHeYHOe MHOXeCTBO [3].

XapakTepHOoil 4YepToid HOBOW BceseHHOU $ABJAsSETCA TO, YTO MNPOTSPKEHHOCTU e€é
3JIeMeHTapPHBIX 3JIEKTPOHOINOA00HBIX U HEUTPOHOMO/JOOHBIX 00'bEKTOB, pa3HbIX YPOBHEH
OpraHvsaliy, Ha HECKOJIbKO MOPSAKOB MeHbIllle MPOTSHKEHHOCTEN HAIIMX 3JIEKTPOHOB U
HEUTPOHOB, a MJIOTHOCTU BeIleCTBA B HUX HAa HECKOJIBKO MOPSAAKOB 00Jibllle MJIOTHOCTEN
HalIUX 3JIEKTPOHOB U HEUTPOHOB.

Ha nepBbIx mopax, M3-3a BBICOKOM TeMIlepaTypbl, HoBasd BcesneHHasa OyzeT JidiieHa
COCTaBHbIX OO'BEKTOB Ha JIlOOOM YpOBHEe OpraHusaluH, 00J1aZias TOJbKO CBOOOJHBIMU
3JIeMeHTapHbIMU 00beKTaMU. JHEPTUsl JBHKEHUS «3JIEKTPOHOB» U «HEUTPOHOB» HOBOU
BcenienHoOM, KM3-3a AuccMnaluy - UM3-3a CONPOTHBJIEHUS UX [IBUXKEHUIO 3J1IeMEHTOB 6oJiee
HU3KHX YPOBHEW, IOCTENEHHO Oy/ieT epexoAuTh Ha 60Jiee HU3KHE YPOBHU OpraHHU3aLUU.



Yepe3 HeEKOTOpOe BpeMsl, 3HEpPrus JBWXKEHHUS I3THUX «3JEeKTPOHOB» U «HEUTPOHOB»
IOHU3UTCA HAaCTOJIBKO, UYTO HAYHYT MOABJIATHCA CHavasla IpocTelllne, a 3aTeM Bce 6oJjiee
U OoJiee CJIOKHbIE COCTaBHble OOBEKTHI. 00pasylwoljde YpOBeHb «MHUKPOMHUpa» U
«MaKpoMHupa» HOBoH BcesieHHOM.



